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INTRODUCTION

The Fox Chain of Lakes is a series of interconnected glacial lakes in northeastern
Illinois. Both the Chain of Lakes and the Fox River downstream of the lakes have long been
popular for boating, fishing, and other recreational activities. McHenry Dam, located on the Fox
River downstream ofthe lakes, was originally constructed in 1907 to raise and regulate pool
levels in the Fox Chain of Lakes for boating purposes. Gate facilities were added during a
reconstruction ofthe dam in 1939. The gates provide greater flexibility in regulating lake stages
and outflow from the lakes, but the primary objective of gate operation remains the maintenance
of the recreational pool.

Over the years, there has been considerable residential development along the flat
shoreline ofthe lakes and river (figure 1). Along with the development has come increasing
interest in the management of the gates at McHenry Dam for flood-control benefits. However,
the required methods of gate operation for flood control are not straightforward — in part
because the dam's ability to reduce flooding damage is limited by hydraulic characteristics of the
Fox River. An additional consideration is the potential impact that flood-control operation has
on other uses of the Chain of Lakes, such as recreation and the maintenance of aquatic habitat.
Flood-control operation of the dam has attempted to minimize overbank flooding both upstream
and downstream of the dam without negative impact on recreation. Within this objective, and
given the available amount of flow information in the watershed, gate management has
appeared to have reasonably successful results. However, a search for better methods to
improve gate operation for flood control is desired.

Flood-control concerns prompted previous studies in 1962 and 1984. The 1962 study by
the Illinois Division of Water Resources, formerly the Division of Waterways, concluded that the
major controlling factor in the determination of upstream or downstream flooding is not the
operation of McHenry Dam, but is the limited hydraulic conveyance of the channel both
upstream and downstream of McHenry Dam. Several alternative measures were presented,
including channel enlargement, construction of upstream reservoirs, and flood levees; but each
was considered either economically impractical or incapable of significantly reducing flood
damage.

A study by the U.S. Army Corps of Engineers (1984) recommended the installation of
additional floodgates at the McHenry and Algonquin Dams to help improve the channel's ability
to convey greater flood flow. A major purpose ofthe proposed gates was the reduction of storage
in the lakes prior to the arrival of a flood. Proper management of the gates would require a flood
forecast system that provides lead-time and sufficiently estimates the magnitude of an
approaching flood. Insufficient information was supplied with the Corps of Engineers'



Figure 1. Aerial photograph of the southern portion of the Fox Chain of Lakes
(photograph courtesy of the Illinois Department of Transportation, Division of Water
Resources



recommendation to determine the amount of lead-time needed for reduction in the Chain of
Lakes storage or the effect of the hydraulic changes on flood hydrographs.

Purpose of Modeling

The development and evaluation of a flood-control management policy for McHenry Dam
requires both accurate forecasts of inflows into the Chain of Lakes and a method to evaluate how
different gate operations will affect lake levels and flows downstream. Two models are proposed
for use in this evaluation: 1) a rainfall-runoff watershed model and 2) an unsteady flow-routing
model to simulate the hydraulics of both the lake and the Fox River. The development of the
rainfall-runoff watershed model is described in this report. The unsteady flow-routing model for
the Chain of Lakes and Fox River was developed concurrently by the Illinois Division of Water
Resources.

The rainfall-runoff watershed model two proposed uses: 1) operational forecasting,
providing forecasts of inflow into the Fox Chain of Lakes for up to five days; and 2) simulating
streamflow conditions throughout the watershed for historical storms and for hypothetical
rainfall conditions. Using hypothetical rainfall, rainfall-runoff is evaluated for storms.

When used in simulation mode, the output from the rainfall-runoff model will be used as
input to the unsteady flow-routing model to estimate flow and stage in the Chain of Lakes and
the Fox River downstream to South Elgin. Using forthcoming simulation analyses, it is
anticipated that the response ofthe lake level and downstream flow levels to changes in gate
openings will be sufficiently understood to produce management policy that will minimize
upstream and downstream flood damage. The benefit of adding additional gates to the McHenry
and Algonguin Dams can also be evaluated using this simulation analysis.

The model developed in this study was designed specifically for use in planning and
operational forecasting for the Chain of Lakes and the Fox River downstream to South Elgin.
Use of this model without further modification may not be appropriate for other purposes, such
as evaluating the flood hydrology along smaller tributaries within the Fox River watershed.
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DESCRIPTION OF THE FOX RIVER WATERSHED

The Fox River is a tributary to the Illinois River, located in northeastern Illinois and
southeastern Wisconsin. The Fox River watershed (figure 2) has a total area of approximately
2,658 square miles (sq mi), 938 sq mi of which are in Wisconsin. This report is concerned with
that portion of the Fox River lying upstream of South Elgin, where the drainage area is 1,555 sq
mi. The two principal tributaries to the Fox River in the study reach are Honey Creek, with a
drainage area of 264 sq mi, and Nippersink Creek (205 sq mi). Other major streams in the
watershed (figure 3) are White River (111 sq mi), Mukwonago River (88 sq mi), Wind Lake Canal
(84 sg mi), Sugar Creek (63 sq mi), Squaw Creek (46 sq mi), and Poplar Creek (44 sq mi).

The topography ofthe Fox River basin is developed on glacial till and glacial outwash.
Throughout much of the watershed, the glacial moraines produce an uneven rolling topography
that frequently has depressions with limited external drainage. Lakes often form in these
depressions, and when no surface outlet is available, water from these lakes may be discharged
into shallow aquifers rather than directly into streams (Cotter et al., 1969).

The Fox River watershed is gently rolling with moderate land slopes and channel slopes
(table 1). Along the Fox River in the central portion of the watershed (between Waukesha,
Wisconsin and Algonquin, Illinois), the terrain is low-lying and flat. The channel slope of the
Fox River in the 50-mile reach between Burlington and Algonquin is especially mild, averaging

Table 1. Channel Slopes for Streams in the Fox River Watershed

Drainage Channel
Area Slope
Wisconsin (sg mi) (ft/mi)
Fox River at Waukesha 126. 4.0
Mukwonago River 74, 3.7
Honey Creek 85. 3.9
Sugar Creek 76. 51
Wind Lake Drainage Ditch 98. 18
Eagle Creek 16.3 5.9
*Root River Canal 57.0 6.3
*Menomonee River 34.7 6.7
*Jackson Creek 9.0 18.8
[linois
Boone Creek 23.3 6.2
Flint Creek 36.8 8.3
Crystal Creek 27.2 135
Ferson Creek 51.7 13.3
Poplar Creek 35.2 9.1

Note: An asterisk denotes stream located adjacent to the Fox watershed.
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Figure 3. Major lakes and streams in the Fox River watershed



less than 0.5 feet per mile. This is illustrated in the channel profile of the Fox River given in
figure 4. The mild slope and low-lying areas produce many wetlands and marshes. It is also in
this area that the Chain of Lakes occur. As a result of the mild slopes and marshy areas, which
provide additional detention storage, water generally moves slowly through both the watershed
and the Chain of Lakes.

Lakes and Reservoirs

The Fox River watershed has approximately 60 naturally occurring lakes that have a
surface area larger than 100 acres (U.S. Army Corps of Engineers, 1976). The Fox Chain of
Lakes contains nine of these prominent lakes: Fox Lake, Nippersink Lake, Pistakee Lake, Petite
Lake, Grass Lake, Channel Lake, Bluff Lake, Lake Marie, and Lake Catherine. The nine
interconnected lakes have a combined surface area of 7,700 acres and storage capacity of
approximately 44,000 acre-feet at the normal recreation pool level. The storage capacity in the
Chain of Lakes for a range of pool levels is given in table 2. The difference in storage between
the normal pool level and the highest recorded pool level is approximately 38,000 acre-feet. This
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Figure 4. Stream profile of the Fox River and major tributaries



Table 2. Surface Area and Storage Capacity for the Fox Chain of Lakes

Elevation of Storage
Pool Level Water Surface Capacity
(feet) [NGVD]? Area (acres) (acre-feet)
735.0 6,100 31,000
736.8" 7,700 44,000
738.0 10,000 54,000
740.55° 11,900 82,000

Notes: * National Geodetic Vertical Datum
®normal recreational pool level

" level of highest recorded flood

difference in storage is equivalent to the volume of water that would result from a uniform 0.3"-
inch rainfall over the entire watershed. This is only a small portion of the total volume of water
that would flow through the lakes during a major flood.

Other large natural lakes in the Fox River watershed (figure 3) are Lake Geneva, having
a surface area of 5,262 acres, Muskego Lake (2,496 acres), Lake Pewaukee (2,496 acres), Twin
Lakes (1,300 acres), Lake Tichigan (1,133 acres), Lake Como (946 acres), and Wind Lake (936
acres).

Almost all of the naturally occurring lakes have some type of man-made outlet, which
has been added to control pool levels. But the outflows from several lakes flow through flat
wetland areas, subject to backwater effects, where the natural conditions often still control the
rate of outflow. A great percentage of the lakes occur in small watersheds; collectively, they
provide considerable storage in the watershed, but separately they have a very small effect on
the flow in primary streams. The model includes routing procedures for the lakes listed above as
well as the following smaller lakes: Crystal Lake, Island Lake, Slocum Lake, Round Lake, Loon
Lake, Camp Lake, Phantom Lake, Eagle Springs Lake, Lake Beulah, and Echo Lake.

Precipitation

The average annual precipitation for the Fox River watershed is 33 inches, ranging from
30 inches in the northern portions of the basin to 35 inches near Elgin. Average precipitation is
greatestin June and July and least in January and February. Average precipitation during the
warm-season months (April to September) accounts for approximately 63% of the annual total.



Precipitation Gages

Table 3 lists the precipitation stations in and near the Fox River watershed, as well as
the time of measurement. The location of these gages, approximately one gage for every 200 sq
mi, is shown in figure 5. Only two gages in the watershed (Eagle and McHenry Lock and Dam)
are continuous recording stations that provide hourly or sub-hourly data. Gages at Milwaukee
and Chicago O'Hare also provide hourly and sub-hourly data. The remaining stations measure
daily precipitation for the 24-hour period since the last measurement, not for calendar days. Itis
possible, and for some gages likely, that the precipitation is recorded on the calendar day after it
actually occurred.

An additional description of the precipitation gage network and recommended
modifications to the network are provided in the section: "Use of the Model for Near Real-Time
Forecasting."

Frequency of Heavy Rainfall

Table 4 lists the magnitude and frequency of 24-hour rainfall for northeastern Illinois
(Huff and Angel, 1989). The frequency of heavy rainfall is significantly greater in the summer
months (June to August) than in other seasons.

Table 3. Daily Precipitation Gages in and Near the Fox River Watershed

Weighted

Years Time of Percent of

Gage Name of Record Measurement Watershed
Germantown, WI 1943-present 8 am 2
Oconomowoc, WI 1938-present 4 pm <1
Waukesha, WI 1890-present midnight 13
West Allis, WI 1951-present midnight <1
Mt. Mary College, WI 1946-present 5pm <1
Union Grove, WI 1940-present 10 am 3
Burlington, WI 1945-present 8 am 14
Eagle, WI* 1948-present midnight 9
Fort Atkinson, WI 1942-present 8 am <1
Lake Geneva, WI 1944-present 7pm 19
Antioch, IL 1921-present 7 am 8
Lake Villa, IL 1984-present midnight <1
McHenry Lock & Dam, IL * 1975-present 7 am 16
Marengo, IL 1866-present 7 am 1
Barrington, IL 1963-present 8 am 8
Elgin, IL 1908-present 7 am 6
Clinton, WI 1941-present 4 pm 0
Milwaukee, WI * 1927-present midnight 0
Chicago O'Hare, IL * 1958-present midnight 0

Note: An asterisk denotes continuous recording precipitation gages.
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Table 4. Magnitude and Frequency of Heavy 24-Hour Precipitation by Season,
Northeastern Illinois

Estimated Recurrence Interval

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

Summer 2.61 3.34 4.07 5.18 6.20 7.43

Fall 1.92 2.55 3.12 4.04 4.80 5.74

Spring 1.92 2.39 2.82 3.53 4.13 4.85

Winter 1.09 1.44 1.79 2.26 2.65 3.18

ANNUAL 3.04 3.80 4.47 5.51 6.46 7.58
Soil Type

Soils greatly influence the hydrology of an area because they affect runoff and
infiltration of precipitation. Low soil permeability contributes to rapid surface runoff and low
infiltration; high soil permeability allows rapid infiltration of precipitation and decreases surface
runoff. This infiltrated water becomes either ground-water recharge or interflow (subsurface
storm runoff). The permeability of the lower layers ofthe soil (as differentiated from the top
layers) is therefore a distinct parameter affecting runoff hydrology.

Available Soils Information

Information on soil type for the Illinois portion of the Fox River watershed was obtained
using the Division of Energy and Natural Resources Illinois Geographic Information System
(DENR-IGIS). The source of the soils information used in the DENR-IGIS coverage is the
"General Soil Map of lllinois" developed by the University of Illinois Agricultural Experiment
Station (1982). The Illinois mapping, developed at a scale of 1:500,000, identifies 50 different soil
associations in the entire state. Twelve of these soil associations (table 5) occur in the study
area. Also provided in table 5 are the hydrologic soils groups correlated to these specific soil
associations by the Soil Conservation Service (SCS). The SCS hydrologic soil classification is
comprised of four groups: A, B, C, and D. Soils in hydrologic group A are highly permeable soils
having a low amount of direct surface runoff. The permeability for soil groups B, C, and D is
progressively less, such that soils in hydrologic group D have the lowest permeability and have
high rates of runoff.

Data on Wisconsin soil types were obtained from the Southeastern Wisconsin Regional
Planning Commission (SEWRPC) via the Illinois Division of Water Resources (table 6). The
Wisconsin information identifies the soils based on the hydrologic soil group classification used
by the SCS. The SEWRPC soil information, developed from detailed soil maps, estimates the
total area for each soil type.

1



Table 5. Soil Associations in the Illinois Portion of the Fox River

Percent of
Fox Watershedf  Hydrologic
Soil Association Covered Soil Group
Casco-Fox-Ockley 20 Bl
Morley-Blout-Beecher 19 C
Houghton-Palms-Muskego 10 D
Kidder-McHenry 9 Bl
Griswold-Ringwood 9 Bl
Plano-Proctor-Worthen 9 B2
Saybrook-Dana-Drummer 2 B2
Varna-Elliott-Ashkum 3 C
St. Charles-Camden-Drury 6 B2
Dodge-Russell-Miami 6 B2
St. Clair-Nappannee-Frankfort 1 D
Lorenzo-Warsaw-Wea 6 Bl
Distribution for Specific Watersheds
Hydrologic Soil Group
Watershed Name A Bl B2 C D
Poplar Creek 0 9 2 85 4
Flint Creek 0 3 24 65 7
Tyler Creek 0 16 77 0 7
Spring Creek 0 44 18 33 5
Boone Creek 0 80 15 0 5
Nippersink Creek 1 58 28 3 10
Squaw Creek 0 0 12 68 13
ILLINOIS TOTAL 0 45 22 22 11

Table 6. Soil Associations in the Wisconsin Portion of the Fox River

Hydrologic Soil Group

Watershed Name A Bl B2 C D
Mukwonago River 18 63 5 5 9
Honey Creek 6 62 5 7 20
Sugar Creek 2 51 12 10 25
White River 6 45 20 8 21
Wind Lake Drainage Canal 0 0 15 50 35
Eagle Creek 0 3 6 60 31
Fox River above Waukesha 0 3 47 26 24
WISCONSIN TOTAL 5 28 26 18 23



Data on additional physical characteristics of these soils, such as permeability and
available water capacity, were obtained from soil surveys for counties in Illinois and Wisconsin.
These data indicate that, for certain hydrologic soil groups, the soil characteristics can be in a
wide range. For example, the Casco-Fox-Ockley soils and Saybrook-Dana-Drummer soils are
listed in hydrologic group B. Both have similar permeabilities and available water capacity in
the upper layers of the soil. However, Casco-Fox-Ockley soils are developed on sandy and
gravelly outwash, and subsoils that are highly permeable, and have little water-retention
capacity. Saybrook-Dana-Drummer soils are developed on silty loam, having moderate
permeability and high water-storage capacity. These distinctions in soil characteristics have
significance in the modeling scheme adopted for this study. Thus, hydrologic soil group B was
further subdivided into soils developed on coarse-textured outwash (B1) and on medium- to fine-
textured till (B2).

Geographic Distribution

Figure 6 illustrates the significant differences in soil type across the Fox River
watershed. Soils in the western part of the watershed predominantly belong in hydrologic
groups A and B1. The Mukwonago River, Honey Creek, and Boone Creek watersheds have the
greatest percentages of A and Bl soils. Other major tributaries in the western portion of the Fox
River watershed, such as White River, Sugar Creek, and Nippersink Creek, have concentrations
of A and Bl soils near 50%. Watersheds in the eastern portion of the Fox River watershed (Wind
Lake Drainage Canal, Eagle Creek, Squaw Creek, and Poplar Creek) contain predominantly C
and D soils.

Land Use

Available Data

Land-use information for the Illinois portion of the basin was available from two sources:
1) the DENR-IGIS coverage, which is developed from Landsat remote-sensing imagery and uses
the USGS Land Use and Land Cover Classification System; and 2) compiled by the Northeastern
Illinois Planning Commission (Schaefer and Hey, 1979) in association with the U.S.
Environmental Protection Agency's Section 208 hydrologic modeling. The land-use classification
systems used in the two sources are not identical but offer similar levels of detail. The DENR-
IGIS land-use information was adopted for use in the Illinois portion of the watershed because
the soils information was available through the same coverage. The major land uses throughout
the Fox River watershed from this coverage are given in table 7.

Wisconsin land use data were obtained along with the soils information from the
SEWRPC. A summary ofthis information is presented in table 8. The classification system
varies somewhat from that associated with the Illinois land-use data: the major interpretative
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Figure 6. Geographic distribution of soils in the Fox River watershed
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Table 7. Examples of Land Use in the Illinois Portion of the Fox River (percent)

ILLINOIS TOTAL

Cropland and pasture 60%
Residential 14
Forestland 10
Nonresidential urban 5
Water 4
Wetlands 3
Other land uses 4
100%

Totals for Selected Sub-Watersheds

Nippersink Creek
Cropland and pasture
Forestland
Residential
Wetlands
Other land uses

Flint Creek
Cropland and pasture
Residential
Forestland
Nonresidential urban
Wetland
Barren/transitional
Other land uses

Tyler Creek
Cropland and pasture
Residential
Forestland
Nonresidential urban use
Other land uses

Boone Creek
Cropland and pasture
Forestland
Residential
Barren/transitional land
Other land uses

Squaw Creek
Cropland and pasture
Residential
Forestland
Non-residential urban
Water
Other land uses

Poplar Creek
Cropland and pasture
Residential
Nonresidential urban use
Barren/transitional
Other land uses

15

59%
22

100%

60%
10

100%

69%
16

100%



Table 8. Examples of Land Use in the Wisconsin Portion of the Fox River (percent)

WISCONSIN TOTAL

Row crop 40%
Open space 23
(18% agricultural, 5% wetland)
Woodland 10
Hay 9
Residential 8
Water )
Other land uses 5
100%

Totals for Selected Sub-Watersheds

Fox River above Waukesha

Wind Lake Drainage Canal

Open space 32% Row crop 44%
Residential 20 Open space 17
Row crop 19 Hay 8
Non-residential urban use 6 Residential 8
Woodland 6 Water 7
Hay 6 Woodland 7
Water 4 Other land uses 9
Other land uses 7 100%
100%
Mukwonago River Honey Creek
Row crop 34% Row crop 55%
Open space 21 Open space 18
Woodland 20 Woodland 11
Hay 10 Hay 7
Residential 5 Residential 3
Water 4 Water 2
Other land uses 6 Other land uses 4
100% 100%
Sugar Creek
Row crop 55%
Open space 16
Woodland 11
Hay 9
Residential 3
Other land uses 6
100%
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difference lies with the category "open space.” The 23% land use associated with open space is
believed to be a combination of pastureland and wetlands. The breakdown between pasture and
wetlands is estimated as 18% and 5%, respectively, and is based on general land-use estimates
for the Fox River by Fegeas et al. (1983).

Geographic Distribution

As seen in table 7, there are few changes in the geographic distribution of land use in the
Fox River watershed. The predominant land use throughout the watershed is cropland and
pastureland accounts for approximately 60% of all land use. Residential and urban land use is
greater in Hlinois than in Wisconsin, and tends to be concentrated in three areas: the cities of
Waukesha and Elgin, and in suburban development along the eastern side of the watershed in
Illinois. Most of the urban land is low-density residential development, which has only a small
amount of impermeable land surface. Woodlands comprise an average 10% of the watershed,
and tend to be interspersed with other land uses. The Mukwonago River and Boone Creek
watersheds have over 20% woodland. Water surfaces account for approximately 65 sq mi, or 5%
ofthe watershed. Wetland areas also account for approximately 5% of the watershed, and are
more concentrated in its Wisconsin portion.

Streamflow

Available Streamflow Information

Table 9 lists the USGS continuous recording gages that provide discharge information for
streams in and adjacent to the Fox River watershed. The location of these gages is shown in
figure 7. The streamgages for the Fox River at Wilmot and Nippersink Creek near Spring Grove
are of particular interest: when combined they account for approximately 85% of the inflow into
the Chain of Lakes. A streangage on Squaw Creek, the next largest tributary that enters the
Chain of Lakes, has recently been added. The Fox River at Algonquin is the nearest USGS gage
downstream of the Chain of Lakes. The next USGS gage downstream is at South Elgin, which is
the downstream limit of this study. Discharge estimates are also made for McHenry Dam using
discharge ratings for the gates and spillway.

Discharge records from six streamgages located outside the limits of study (table 9, figure
7) were also used in the development of the rainfall-runoff model. In addition to the gages
described above, five gages along the Chain of Lakes and nearby Fox River provide continuous
records of river and lake stage. These gages were not used in the model development.

Historical Flooding

Table 10 lists the 14 greatest peak flows recorded on the Fox River at Algonquin, and a
brief description of the type of precipitation or snowmelt event that produced the flooding.
Snowmelt is frequently a major cause of flooding events in March or early April. A significant
number of these floods follow lesser rain events occurring when the streams are already swollen
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Table 9. List of USGS Streamgages in the Fox River Watershed Area

USGS Years Drainage
Station Name Gage NO. of Record Area (Sg mi)

Continuous Discharge Records for Locations within the Limits of Study

Fox River at Waukesha, WI 05-543830  (1963-present) 126.
Mukwonago River at Mukwonago, W1 05-544200  (1973-present) 74.1
White River near Burlington, W1 05-545300 (1973-1982) 97.5
Fox River at Wilmot, WI 05-546500  (1939-present) 868.
Squaw Creek at Round Lake, IL 05-547755  (1989-present) 17.2
Nippersink Creek near Spring Grove, IL 05-548280  (1966-present) 192.
Boone Creek near McHenry, IL 05-549000 (1948-1982) 155
Flint Creek near Fox River Grove 05-549850  (1989-present) 37.0
Fox River at Algonquin, IL 05-550000  (1915-present) 1403.
Poplar Creek at Elgin, IL 05-550500  (1951-present) 35.2
Fox River at South Elgin, IL 05-551000  (1989-present) 1556.

Continuous Discharge Records for Locations Outside the Limits of Study

Menomonee River at Menomonee Falls, WI 04-087030  (1979-present) 34.7
Root River Canal near Franklin, WI 04-087233  (1963-present) 57.0
Bark River near Rome, WI 05-426250  (1979-present) 122.

Jackson Creek near Elkhorn, WI 05-431014  (1983-present) 8.9
Des Plaines River at Russell, IL 05-527800  (1967-present) 123.

Ferson Creek near St. Charles, IL 05-551200  (1960-present) 51.7
Blackberry Creek near Yorkville, IL 05-551700  (1960-present) 70.2

Continuous Stage Records along the Chain of Lakes

Channel Lake near Antioch, IL 05-547000  (1939-present) -
Fox Lake near Lake Villa, IL 05-547500  (1939-present) -
Nippersink Lake at Fox Lake, IL 05-548000  (1939-present) -
Fox River at Johnsburg, IL 05-548500  (1939-present) 1205.
Fox River near McHenry, IL 05-549500  (1941-present) 1250.
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Figure 7. Location of streamgaging stations in and near the Fox River watershed
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Table 10. Major Flood Peaks Recorded at the Fox River at Algonquin, Fox River at
Wilmot, and Nippersink Creek near Spring Grove

Streamgage and  Date of Peak
Years of Record Flood Peak Flow (cfs) _ Cause of Flooding
Algonquin Apr 6,1960 6610 Snowmelt
(1916-1989) Apr 2,1979 6610 Snowmelt and light rain/
streams swollen by previous snowmelt
Oct 3,1986 6170 Heavy rain
Apr 1,1916 5850 Heavy rain
Mar 6,1918 5750 Snowmelt
May 4,1973 5730 Moderate rain/streams swollen by previous rains
July 5,1938 5630 Heavy rain
Mar 16,1929 5450 Snowmelt
Mar 12,1974 5310 Snowmelt and light rain/
streams swollen by previous snowmelt
Feb 10,1938 5160 Snowmelt and light rain/
streams swollen by previous snowmelt
Apr 11,1983 5150 Moderate rain/streams swollen by previous melt
May 1,1921 4950 Moderate rain
Mar 31,1982 4870 Light rain/streams swollen by previous rain
Mar 21,1919 4800 Heavy rain
Wilmot Mar 31,1960 7520 Snowmelt
(1939-1989) Apr 23,1973 6530 Moderate rain/streams swollen by previous rains.
Mar 17,1943 5700 Moderate rain on snow
Mar 27,1979 5010 Snowmelt and light rain/
streams swollen by previous snowmelt
Mar 21,1948 5000 Heavy rain
Jan 7,1946 4170 Moderate rain on snow
Mar 27,1962 4060 Snowmelt
Apr4,1983 4020 Moderate rain/streams swollen by previous melt
Mar 20,1952 4010 Snowmelt and light rain/
streams swollen by previous snowmelt
Mar 10,1974 3985 Snowmelt and light rain/
streams swollen by previous snowmelt
Spring Grove Sep 26,1986 2910 Heavy rain
(1960-1989) Feb 20,1971 2430 Moderate rain and snowmelt
June 12,1967 2120 Heavy rain
Mar 6,1976 2120 Heavy rain
May 17,1974 1990 Moderate rain
Feb 11,1986 1950 Snowmelt
Mar 21,1979 1820 Snowmelt and light rain
Apr 4,1983 1820 Heavy rain
Mar 4,1974 1810 Snowmelt and light rain
May 3,1973 1610 Moderate rain

Notes: Heavy rain = in excess of 2 inches
Moderate rain = 1 to 2 inches
Light rain = less than 1 inch
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with previous snowmelt. The inadequacy of the Fox River to convey high flows is therefore
another major cause of flooding. Heavy rains in the latter part of the spring and summer can
also produce major flood events, yet the frequency of this type of flooding is considerably less
than the early spring flooding.

Also listed in table 10 are the largest peak flows recorded on both the Fox River at
Wilmot and Nippersink C