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and local planning efforts, but a supplement to
such efforts. Equipped with research studies and
carefully prepared plans, the Commission exists
to assist units and agencies of government and
concerned citizen groups in dealing with prob-
lems which cannot be properly resolved within
the framework of a single municipality or of a
gingle county.

WATERSHED PLANNING IN
SOUTHEASTERN WISCONSIN

Stormwater management and flood control
constitute such an areawide problem. Officials
and citizens who are involved daily in the
problem realize that it can be resolved only
within a framework of areawide study and
analysis, a framework within which local
governments can join in cooperative efforts.
Stormwater management and flood control
problems are intensified by urbanization and
require that a planning area smaller than the
Region but larger than the individual munici-
palities which constitute the Region, namely, the
watershed or drainage basin, be recognized and
considered as a unit.

Stormwater drainage and flood control facilities
must form a single, integrated system over an
entire watershed, capable of carrying both the
present runoff loads generated by existing land
use patterns in the watershed and future runoff
icads that may be generated by changing land
use patterns. In addition, the drainage and flood
control problem is closely related to other
watershed-related problems, such as water
pollution, sewerage and sewage disposal, park
and open space preservation, and changing land
use, not only with respect to the stream channel
and its floodways and floodplains but with
respect to the entire watershed. Practical solu-
tions to any of these basic problems must,
therefore, simultaneously consider solutions to
all other water-related problems and needs.
Thus, any effective water-related planning
program must recognize watersheds as inte-
grated land-water resource units which create a
complex community of interest among their
residents and which, as such, provide a good
geographic unit for the necessary water resource-
related planning efforts.

Solutions to water resource-related problems
within Scutheastern Wisconsin require the
development of specific programs for the compre-
hensive study of each watershed within the
Region. The ultimate purpose of these studies is
to develop workable plans to guide the staged
development of drainage and flood control,
water quality management, and park and open
space preservation within each watershed. These
facility plans must be based upon a long-range
land use plan for the watershed which must, in
turn, be properly related to the urbaniz-
ing Region of which the watershed is an
integral part.

ADVISORY COMMITTEE STRUCTURE

Recognizing that any comprehensive watershed
study covers a broad spectrum of resource-
related interests and governmmental programs,
the Commission established a Des Plaines River
Watershed Committee to assist it in its study of
the problems of the Des Plaines River watershed.
To date, eight such watershed committees have
been formed under the auspices of the Com-
mission: the Root, Fox, Milwaukee, Menomonee,
Kinnickinnie, and Pike River, the Oak
Creek, and the Des Plaines River Watershed
Committees.

The purpose of these watershed commitiees is to
bring to bear on the problems the knowledge of
public officials and interested citizen leaders
having broad experience in various facets of
community development and an intimate knowl-
edge of specific problems of each watershed. The
membership on the Des Plaines River Watershed
Committee consists primarily of county and
municipal officials and interested citizen leaders.
Because the watershed extends into northeast-
ern Illinois, public officials from that Region
were also asked to serve on the Committee.

The Des Plaines River Watershed Committee
was created by the Commission on April 17,
1991, and first met on July 2, 1991, The Commit-
tee, working from that date to July 17, 1991,
prepared this prospectus for a comprehensive
study of the Des Plaines River watershed,






(page intentionally left blank)












noted, the Des Plaines and Kankakee Rivers join
to form the Illinois River, which is tributary to
the Mississippi River.

Surface Drainage System

The Des Plaines River watershed lies in a
rapidly urbanizing portion of Kenosha County.
The River has its source about 1,000 feet north
of the Kenosha-Racine County Line (CTH KR) in
the southwest one-quarter of Section 33, Town-
ship 3 North, Range 21 East, in the Town of
Yorkville, about 0.4 mile east of the Village of
Union Grove. From its source, the River flows
southerly for approximately 10.7 miles to about
the center of Section 16, Township 1 North,
Range 21 East; then easterly for about four miles
to its confluence with the Kilbourn Road Ditch
just east of IH 94/USH 41; thence southerly for
approximately 5.6 miles to the state line. The
overall length of the main stem of the Des
Plaines River in Wisconsin is, as already noted,
about 20.3 miles. The perennial streams of the
watershed are listed in Table 1 and are shown
on Map 12 in Chapter IV of this prospectus.

The slope of the main channel of the Des Plaines
River decreases progressively from its source to
the state line. The uppermost reach, extending
from the source to the Kenosha-Racine County
line, a distance of about 0.6 mile, has a slope of
approximately 12.7 feet per mile. The gradient
decreases to approximately 4.0 feet per mile for
the next 2.7 miles to STH 142. The slope
decreases further to about 1.7 feet per mile
between STH 142 and the Wisconsin-Illinois
state line, a distance of about 17.0 miles.

Surface waters in the Des Plaines River water-
shed, as herein defined, consist of both lakes and
streams. These surface water resources, in
combination and individually, are compara-
tively less abundant than those of the Region as
a whole. The surface areas of the ponds and
streams together account for only 1,096 acres, or
1.3 percent of the total area of the watershed,
compared to 2.8 percent for the Region as a
whole. Wetlands are present, totaling only 6,640
acres, or 7.7 percent of the total area of the
watershed, compared to 9.8 percent for the
Region as a whole.

The Des Plaines River and its tributaries form
an integral part of the major stormwater drain-
age system of the rapidly urbanizing watershed.
The upper half of the Wisconsin portion of the
stream, upstream from STH 50, has been exten-
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sively channelized primarily to improve agricul-
tural drainage. That channelization, along with
ditching and drainage of the land tributary to
the River, has altered the flow regimen of
the River.

Demographic and Economic Base

The 1990 resident population of the Des Plaines
River watershed is estimated at 19,600 persons.
Thus the watershed, which comprises about
5 percent of the total area of the seven-county
Region, contains approximately 1 percent of the
total resident population of the Region. It is
estimated that in 1985 the Des Plaines River
watershed accounted for approximately 5,100
jobs, or about 0.6 percent of the almost 872,000
jobs which were available within the Region.
The distribution of the population in the water-
shed by civil division is shown in Table 2.

Soils

Since soil types are a major determinant of the
runoff characteristics that ultimately affect the
streamflow regimen, groundwater recharge
rates, and water quality of a watershed, the
characteristics of the soils as they relate to
runoff must be analyzed as part of any compre-
hensive watershed planning program. Due to the
amount of land within the watershed still
utilized for agricultural proposes, much of the
soil in the watershed still remains in a relatively
undisturbed state. Several soil types have
evolved within the area of the Des Plaines River
watershed from a variety of parent glacial or
glacier-related materials. The predominant soils
of the watershed are deep to moderately deep
silt loams.

The suitability of watershed soils for residential
development is an important factor affecting
planned land uses. About 35 percent of the
watershed area is covered by soils which are not
suitable for residential development with sani-
tary sewer service, about 58 percent of the
watershed is covered by soils which are poorly
suited for residential development on lots of one
acre or more without public sanitary sewerage
facilities, and almost all of the watershed is
covered by soils poorly suited for residential
development on lots smaller than one acre
without public sanitary sewer service.

Agquifers
Underlying the surface deposits of the water-

shed, which have an average thickness of about
145 feet, are bedrock formations of limestone,






Table 1 {continued)

Length of Stream
included Under
Federal
Flood Insurance Study
Which is Proposed

Additional Length
of Stream
Which is Proposed

Total to ba Included Under to be Included Under
Perannial | the Watershed Study | the Watershed Study
Upstream Limit of Study Reach Stream {miles}) {miles)
Length
Stream or Watercourse Civil Division U. 8. Public Land Survey {miles)® | Perennial | Intermittent | Perennial | Intermittent

Das Plaines River
{continued}

Unnamed Tributary No. 33 | Town of Brighton T2MN,R20E, SE 1/4 Saction 12 0.3 -- -- - --
to Des Plaines River

Union Grove Industrial Village of Union Grove T3N,R21E, NE 1/4 Section 31 .- - - O.Bd -- 1.2
Tributary®

Fonk's Tributary Village of Unien Grove T3N,RZ1E, SW 1/4 Section 31 - - -- 0.3f - 0.3

Unnamed Tributary No. 37 | Village of Union Grove T3N,RZ1E, NE 1/4 Section 32 - - - - 0.49 .- 0.5
1o Des Plaines River

Unnamed Tributary No. 38 | Villagae of Union Grove T3N,R21E, 5W 1/4 Section 25 .- .- O_Sf .- 0.6
to Des Plaines River

Unnamed Tributary No. 39 | Town of Paris T2ZN,R21E, NW 1/4 Section 3 -- -- vf)ﬂf -- --
to Des Plaines River

Jerome Creek Village of Pleasant Prairie | T1N,R22E, NW 1/4 Saction 22 1.7 1.7f 21 .. 0.5

Unnamed Tributary No. 1 Village of Pleasant Prairia | TIN,R2Z2E, NW 1/4 Section 16 04 0.af D.Zf -- - -
to Jerome Creak

Unnamed Tributary No. 2 | Village of Pleasant Prairie | T1N,R22E, SE 1/4 Section 9 .- -- 0.7 -- -
to Jerome Creek

Unnamed Tributary No. 3 Village of Pleasant Prairie | TtN,R22E, NW 1/4 Section & .- .- C)J’r - 1.1
o Jerome Creek

Unnamed Tributary No. 4 Village of Pleasant Prairie | TIN,R22E, 5E 1/4 Section 22 -- .- 0.1 - - 1.8
to Jerome Creek

Unnamed Tricutary No. 5 Village of Pleasant Prairie [ TIN,R22E, NE 1/4 Section 15 - - .- 0.3f .- - -
to Jerome Creek

Kilbourn Read Ditch Town of Mt. Pleasant T3N,R22E, SW 1/4 Section 30 | 12.41 | 1244 - -- --

Unnamed Tributary No, 1 Village of Pleasant Prairie | TIN,R22E, NE 1/4 Section 7 01 - - - 0.1 04
to Kilbourn Road Ditch

Unnamed Tributary No. 2 Village of Pleasant Prairie | TIN,R22E, NE 1/4 Section 5 .- -- -- -- 1.0
to Kilbourn Road Ditch

Unnamed Tributary No. 5 | Town of Paris T2N,R21E, NE 1/4 Section 35 - - .- -- 08
to Kilbourn Road Ditch

Unnamed Tributary No. 8 Town of Paris T2N,R2Z1E, NE 1/4 Section 24 .- .- - .- 0.8
to Kilbourn Road Ditch

Unnamed Tributary No. 13 | Town of Paris T2N,R21E, NW 1/4 Section 13 .- -- .- .- 0.8
to Kilbourn Road Ditch

Unnamed Tributary No. 15 | Town of Yorkville T3N,R21E, SE 1/4 Section 38 11 0.4 -- .- - -
to Kilbourn Road Ditch

Unnamed Tributary No. 16 | Town of M1, Pleasant T3N,R22E, SW 1/4 Section 31 0.1 -- .- -- --
to Kilbourn Road Ditch

Unnamed Tributary No. 17 | Town of Mt, Pleasant T3N,R22E, SE 1/4 Section 31 0.2 -- . - --
to Kilbourn Road Ditch
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Footnotes to Table 1 {continued)

“From 1990 low-flight serisl photographs and large-scale topegraphic maps.

do.s mile delineated based on epproximate methods.

8Designsted as Unnamed Tributary No. 1 to the Des Plaines River under the Federal Flood Insurance Study.

J'Hcrmrl';m'ear'n dalineated hased an approximate methods.

90.2 mile delineated based on approximate methods.

hDasignated as Unnamad Tributary No. 2 to the Des Pisines River under the Federal Flood Insurance Study.

iFrom Federal Emergency Management Agency Fload Insurance Studies for Kenosha and Racine Counties, 1981, and U. S. Gealegical Survey quadrangle

map.
10.3 mile delineated based on approximate methads.

fcrom u. . Geological Survey 7.5-minute quadranglfe maps.

'SEWRPC Statt Memarandum, “Assessment and Ranking of Watersheds for Nonpoint Source Management Purpases in Southeastern Wisconsin: 1930.”

August 1990.
T4.2 miles delineated based on approximate methods.

10,4 mile delinested based an approximata methods.

FTotal length of stream which is proposed to be included undar the watershed study is 58.9 miles.

Source: SEWRPC.

shale, and sandstone which dip gently toward
Lake Michigan at about 15 feet per mile and
nrovide the watershed with two generally dis-
sizet, vertically separated, but horizontally
continuous groundwater reservoirs. The shallow
aquifer consists of the glacial drift and intercon-
nected Niagaran dolomite, while the Cambrian
and Ordovician sandstones are the principal
formations comprising the deep aquifer. The
shallow aquifer is separated from the deep
aquifer by relatively impermeable strata, such as
the Maquoketa shales. The water table elevation
ranges from about elevation 650 feet National
Geodetic Vertical Datum (NGVD) in the south-
eastern part of the watershed to 760 feet NGVD
in the western part of the watershed.

Civil Divisions

Superimposed on the natural irregular water-
shed boundaries is a rectilinear pattern of local
political boundaries. Approximately 92 percent
of the Des Plaines River watershed lies within
Kenosha County while the remaining 8 percent
lies in Racine County (see Map 2). The portions
of the watershed lying within the jurisdiction of
each of the civil divisions involved are shown in
Table 3.
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Land Use

Although the Des Plaines River watershed is
presently experiencing a rapid conversion of
land from rural to urban use in certain areas,
89 percent of the watershed was still in rural
land uses in 1985. These rural uses included
about 9 percent of the total area of the watershed
in woodlands and open lands, about 9 percent in
surface water and wetlands, and about 71 per-
cent in agricultural and related rural uses. The
remaining 11 percent of the total watershed was
devoted to urban uses. Table 4 summarizes the
existing land uses in the Des Plaines River
watershed in 1985 and indicates the changes in
such land uses since 1963.

As shown on Map 4, urban development within
the watershed began essentially after 1900. With
the exception of small areas in the Villages of
Paddock Lake and Union Grove and in the
Town of Bristol, almost all urban development
within the watershed has occurred since 1940.
Urban growth within the watershed since 1960
was accelerated by the opening of IH 94 in
November 1360. From 1963 to 1985, urban land
uses in the watershed increased from 6,147 acres
to 9,569 acres, or by about 56 percent. As shown






Table 3

AREAL EXTENT OF CIVIL DIVISIONS IN THE DES PLAINES RIVER WATERSHED: 1989

Area Within Percent of Percent of
Woatershed Woatershed Area Civil Division Area
Civil Division {square miles) Within Civil Division Within Watershed
Kenosha County
Cities
Kenosha 2.65 1.98 13.16
Villages
Paddock Lake 1.72 1.28 98.22
Pleasant Prairie 19.95 14.88 60.51
Towns
Brighton 15.40 11.48 42,86
Bristol 36.21 27.00 100.00
Paris 33.87 25.27 94.27
Salem 7.04 5.25 21.33
Somers 5.86 4.37 17.95
Subtotal 122,70 91.50 44,07
Racine County
Villages
Union Grove 0.57 0.43 57.00
Towns
Dover 252 1.88 6.96
Mt. Pleasant 2.85 2.13 7.79
Yorkville 5.48 406 15.48
Subtotal 11.39 8.50 3.35
Total 134.09 100.00 - -

Source: SEWRPC.

PROBLEMS OF THE WATERSHED

The problems of the Des Plaines River water-
shed that create the need for a comprehensive
watershed planning program all arise from the
present land and water use patterns, and from
changes taking place in these patterns. These
problems include 1) flooding and stormwater
drainage, 2) water pollution, 3) changing land
use, not only in the riverine areas but over the
entire watershed, 4) a deteriorating natural
resource base, and 5) soil erosion.

Flooding, Stormwater Drainage,

and Attendant Flood Damages

The problems of flooding, stormwater drainage,
and attendant damages in the Des Plaines River
watershed have been a matter of concern for
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many years. The problems stem from two related
but distinctly separate water resource problems,
flooding and inadequate stormwater manage-
ment. Flooding may be defined as the inunda-
tion of the natural floodlands of a watershed
that occurs along the major river and stream
channels as a direct result of water moving out
of and away from those river and stream
channels to occupy low-lying areas along the
stream channels. Inadequate stormwater man-
agement may be defined as inundation that
occurs when stormwater runoff moving toward
rivers, streams, and other low-lying areas of a
watershed encounters inadequate conveyance or
storage facilities and, as a result, causes
localized ponding and surcharging of natural
watercourses and of artificial storm and sani-
tary sewers.









Because of the interaction between stormwater
management and flood control factlities, a flood
control plan must consider the potential impacts
on alternative flood control measures of possible
controls on stormwater runcff from areas tribu-
tary to the major stream channels. Such storm-
water controls may include the provision of
facilities for storage as well as conveyance.
Facilities which store runoff may reduce peak
rates and volumes of runoff to receiving streams,
thus reducing the size of necessary flood control
measures along those streams. In addition, in
some instances the adequate convevance of
stormwater runoff to receiving streams, either
with or without upstream storage, may require
some modification to the receiving stream in
order to provide hydraulically adequate outlets
for the conveyance facilities. Therefore, good
planning and engineering practice dictate that
an areawide flood control plan consider potential
major features of the tributary stormwater
management systems and that such a flood
control plan be completed prior to the prepara-
tion of detailed local stormwater management
system plans. The flood control plan provides
the basic framework within which the storm-
water management system plans can be readily
designed.

Accordingly, it is recommended that a compre-
hensive planning program for the Des Plaines
River watershed 1) address the existing and
anticipated flood problems of the watershed,
2) consider potential stormwater management
alternatives which may be expected to have
significant impacts on alternative measures to
address flood problems, and 3) consider the need
to provide hydraulically adequate outlets for
stormwater management facilities. It is also
recommended that subsequent or concurrent, but
closely coordinated, local studies address storm-
water management problems in detail. In addi-
tion, the plan should provide specific guidelines
to be used in addressing stormwater manage-
ment problems, including the best means of
treating development proposals pending comple-
tion of local stormwater management plans.
Finally, a priority will be recommended for
preparing detailed local stormwater manage-
ment plans.

Existing flood problems can be best described in
terms of information on reported historic floods.
Historic information valuable to problem defini-
tion includes data on high-water marks, peak

rates of discharge, channel conditions, location
and capacity of hydraulic structures, land use,
the areal extent of inundation, monetary dam-
ages to public and private property, injury or
loss of life, and weather conditions leading to
flooding.

Since 1967, streamflow has been continuously
and systematically recorded at the U. S. Geologi-
cal Survey (USGS) gage on the Des Plaines
River at Russell, Illinois, about 0.8 mile south of
the Wisconsin-Illinois state line. From 1962
through 1966 only annual maximum flows were
recorded. There are no USGS streamflow gages
within the Des Plaines River watershed in
Wisconsin. Because of its proximity to Wiscon-
sin, the gage at Russell, Illinois, can be used to
characterize the magnitude of floods which have
occurred on the Wisconsin portion of the River,

As shown in Table 5, the maximum recorded
flood at the Russell gage had a peak rate of
discharge of 2,120 cubic feet per second on
March 21, 1979. The U. S. Federal Emergency
Management Agency (FEMA) flood insurance
study for Kenosha County estimated the 10-year
and 100-year recurrence interval floods at the
Wisconsin-Illinois state line to be 1,660 cubic feet
per second (cfs) and 2,870 cfs, respectively,
assuming existing land use and channel condi-
tions.! Therefore, Table 5 shows that although
a 100-year recurrence interval flood has not
occurred during the 23-year period of continuous
record at the gage, the 10-year recurrence
interval flood as estimated for the flood insur-
ance study has been exceeded five times in that
period. Floods on the Des Plaines River prior to
continuous recording of flows at the Russell gage
are known to have occurred during the spring of
1938, March 1948, April 1950, April 1960, March
1962, September 1965, and June 1967. Large
floods in the Des Plaines River watershed may
be caused by heavy rainfall, snowmelt with
frozen ground conditions, or a combination of
rainfall and snowmelt with frozen ground
conditions. The broad floodplain, flat stream
gradient, and small hydraulic capacity of the
main channel combine to produce floods of long
duration along the Des Plaines River.

'U. 8. Federal Emergency Management Agency,
Federal Insurance Administration, Flood Insur-
ance Study, County of Kenosha, Wisconsin,
Unincorporated Areas, August 1981,
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Table &

LARGE FLOODS RECORDED AT THE U. 8.
GEOLOGICAL SURVEY GAGE 05527800 ON
THE DES PLAINES RIVER AT RUSSELL, ILLINOIS

Instantaneous Peak
Date Discharge {cfs)
April 23, 1973 1,100
March 5, 1974 1,690
March 6, 1976 1,990
August 21, 1978 1,380
March 21, 1979 2,120
April 4, 1983 1,630
September 27, 1986 1,640

Source: U. 8. Geological Survey and SEWRPC.

Under existing conditions, flooding along
streams in the watershed causes damages pri-
marily to cropland and pasture, including
reduced crop yields and increased production
costs. A 1976 flood control study prepared by the
U. 8. Soil Conservation Service stated that
flooding of cropland and pasture in Kenosha
and Racine Counties results in annual damages

of about $78,000, expressed in 1976 dollars.Z An
August 1974 report also prepared by the U. S.
Soil Conservation Service, stated that inade-
quate drainage outlets for agricultural land

suppresses crop yields on about 8,000 acres of
land.?

Scattered instances of basement and first-floor
flooding of homes have been reported during
larger floods. A 1970 “Application for Assistance
in Planning and Carrying Out Works of

2U. 8. Soil Conservation Service, Metropolitan
Sanitary District of Greater Chicago, and State
of lllinois, Floodwater Management Plan-Des
Plaines River Watershed, January 1976. This
study concentrated on the portion of the water-
shed within the State of Illinois and neither
detailed alternatives nor a recommended plan
were developed for the Wisconsin portion of the
watershed.

3U. 8. Soil Conservation Service, Preliminary
Investigation Report-Des Plaines River Water-
shed—Kenosha and Racine Counties, Wisconsin,
August 1974,
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Improvement Under the Watershed Protection
and Flood Prevention Act,” prepared by the
Kenosha and Racine County Soil and Water
Conservation Districts, stated that structural
flood damages during major floods along the
Des Plaines River in Wisconsin were limited to
the flooding of the basements of from 25 to 30
homes and first-floor flooding of a lesser number
of homes.

As part of the federal flood insurance studies for
Kenosha and Racine Counties, the land area
which would be inundated by a 100-year recur-
rence interval flood was delineated along the
Des Plaines River, Brighton Creek, Kilbourn
Road Ditch, the Salem Branch of Brighton
Creek, Center Creek, Jerome Creek, the Mud
Lake Outlet, the Union Grove Industrial Tribu-
tary, Fonk’s Tributary, three unnamed tributar-
ies to the Des Plaines River, two unnamed
tributaries to Brighton Creek, three unnamed
tributaries to the Kilbourn Road Ditch, and four
unnamed tributaries to Jerome Creek. Those
floodplain delineations, which are based on
existing land uwse and channel conditions, are
shown on Map 5. The delineations cover 57.8
lineal miles of perennial streams, or 79 percent
of the total perennial stream length in the
watershed, and 8.2 lineal miles of intermittent
streams, or 8 percent of the total intermittent
stream length in the watershed. Of the 66.0 total
lineal miles of floodplains, 26.3 miles, or 40 per-
cent, were delineated using approximate
methods. In addition, under the federal flood
insurance studies, alternative and recommended
flood control plans were not developed.

Heavily urbanized and rapidly urbanizing areas
of the Des Plaines River watershed in the State -
of Illinois have experienced widespread flood
damage. The Chicago District of the U. S. Army
Corps of Engineers is currently preparing a flood
control feasibility study for portions of the
Upper Des Plaines River watershed in Illinois.
The analyses performed under the watershed
study proposed here should be coordinated with
that study in order to avoid duplication of effort,
in order to achieve consistency between the
findings and recommendations of the two stu-
dies, and in order to avoid creating or exacerbat-
ing downstream flooding problems in Illinois.

Urban development in the Wisconsin portion of
the watershed may be expected to accelerate in
areas of the former Town of Pleasant Prairie






which were attached to the City of Kenosha, in
the Towns of Somers and Bristol, in the recently
incorporated Village of Pleasant Prairie, in the
Villages of Paddock Lake and Union Grove, and
in the area around Lake George. The preparation
of a sound, basinwide flood control plan for the
watershed would not only address the existing
flooding problems, but more importantly, would
help to prevent the occurrence of potentially
significant new problems attendant to the
relatively large areas of planned, new urban
development.

Water Quality

Evaluations of water quality data can be made
only in terms of potential water uses. This is so
because in a practical sense and regardless of
the chemical or biochemical quality of the water,
pollution does not exist if no reasonable benefi-
cial water use is impaired. Therefore, in order to
properly evaluate water quality data, the data
must be compared to water use objectives and
supporting water quality standards. As shown
in Table 6, the Wisconsin Department of Natural
Resources has set forth standards for tempera-
ture, dissolved oxygen, pH, chlorine, ammonia,
and fecal ecoliform bacteria as related to various
water uses.

As seen from Map 6, streams in the Des Plaines
River watershed have been directed by the
Department to meet the water quality standards
necessary to support one of three water use
objectives. The Des Plaines River, Jerome Creelk,
the Kilbourn Road Ditch, Center Creek, Brighton
Creek, Dutch Gap Canal, Unnamed Tributaries
No. 8 and 9 to Brighton Creek, the lower portion
of the Salem Branch of Brighton Creek,
Unnamed Tributary No. 1 to the Salem Branch
of Brighton Creek, and Unnamed Tributary
No. 3 to Dutch Gap Canal are to meet the
standards necessary to support recreational use
and warmwater fishery use objectives. The upper
portion of the Salem Branch of Brighton Creek
and the lower portion of the Union Grove
Industrial Tributary to the Des Plaines River are
to meet the standards to support recreational use
and a limited forage fishery. Unnamed Tributar-
ies Nos. la, 4, and 21 to the Des Plaines River,
the Pleasant Prairie Tributary, Fonk’s Tribu-
tary, the upper portion of the Union Grove
Industrial Tributary to the Des Plaines River,
Unnamed Tributary No. 1 to Mud Lake, and
Unnamed Tributary No. 6 to Brighton Creek are
to meet the standards to support recreational use
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and limited aquatic life use objectives. In
addition, the Regional Planning Commission
has recommended that Benet/Shangrila Lakes,
George Lake, Hooker Lake, and Paddock Lake
meet the standards to support recreational use
and warmwater fishery use objectives.

The available water quality data for streams in
the watershed were collected during the 196465
Commission benchmark stream water quality
study, the 1965-75 Commission stream water
quality monitoring effort, the 1976 Commission
sampling program for the regional water quality
management plan, and the Wisconsin Depart-
ment of Natural Resources sampling programs
in 1973 and 1976. Those programs included
sampling at three Commission stations: one on
Brighton Creek, two on the Des Plaines River,
and at one Wisconsin Department of Natural
Resources sampling station on the Des Plaines
River. The sampling station locations are shown
on Map 7. The Department sampling during
1973 was carried out at & number of sites in the
watershed. Biological condition data available
in the Wisconsin Department of Natural Resour-
ces files were also used in the assessment of
current water quality conditions. Water quality
data collated by the Northeastern Illinois
Regional Planning Commission for a sampling
station located on the Des Plaines River in
Lake County, Illinois, at Russell Road were
also reviewed.

Based upon the available data, the water quality
and biological characteristics of the Des Plaines
River and its major tributaries were assessed
with the results set forth in Table 7. Fish
population and diversity is poor, except for
Brighton Creek and the Salem Branch of
Brighton Creek, where they are fair. Problems
with dissolved oxygen concentrations occur in
the Des Plaines River, Brighton Creek, and the
Salem Branch of Brighton Creek. Ammonia and
nitrate levels were not considered to pose prob-
lems in those streams of the watershed for which
data were available. No data were available on
nonpoint source toxic pollutants. In general, the
biotic index ratings, which are indicators of
biological diversity within a stream system, were
very poor to poor, but Brighton Creek and Salem
Branch had a fair rating and the Des Plaines
River upstream of STH 50 had a fair to good
rating. High levels of streambed sedimentation
were noted in the Kilbourn Road Ditch, the Des
Plaines River, and Center Creek.












Table 7

WATER QUALITY AND BIOLOGICAL CHARACTERISTICS
OF STREAMS IN THE DES PLAINES RIVER WATERSHED

Perennial Wataer Quality Problams Composition
Stream Existing DNA Cutstending Fish Recurring Biotic and Degrea Physical
Length Biolagical Use or Excaptional Popuiatorn | NPS-Caused NPS Index | of Streembad |Mecdifications
Stream Aeach {miles) Objective Water Resource | and Diversity Fish Kilis DQ | NH3 | NO3 | Toxics| TSS | Rating | Sedimentation| to Channel
Brighton Creek 10.2 Brighton Creak— No Fair No Yes | No No NA No | Fair Low to ‘Major
{and Salem warmwater fish modearate:
Branch) and aguatic life silt
Salem Branch—
intermediate
aquatic life
Dutch Gap Canal a1 warmwater fish No NA No No | NA | NA NA No | NA Low to Major
and aquatic life moderate:
silt
Kilbourn Road 121 Warmwater fish No Poor No NA | NA | NA NA Yos | Poor High: silt Major
Ditch end aguatic life
Das Plaines River 7 Warmwater fish No Poor No Yes | No No NA NA | Fair to High: silt, Major
Upstream and aquatic life good graval
STHSO
Das Plaines River 13.2 Warmwater fish No Poor No Yas | No No NA NA | Poorto | High: silt, Major
Downstream and aguatic Jife vety clay,
STH 50 poof detritus
Center Croek 5.4 Warmwater fish Mo Poor No NA | NA NA NA MNA | Poor High: silt, Major
and aquatic fife cley
Total 821

NOTE: NA indicates data are not availabla.

Source: Wisconsin Department of Natural Resources and SEWRPC,

A 1990 nonpoint pollution source assessment
and ranking prepared by the Regional Planning
Commission rated the nonpoint sourcerelated
water resource problems of the Des Plaines
River, Kilbourn Road Ditch, and Center Creek as
severe and the problems of Brighton Creek,
Salem Branch, and the Dutch Gap Canal as
moderate.* With the exception of the Salem
Branch, all of the streams listed in Table 7 were
assessed as having the potential to respond to
nonpoint pollution source controls. The Salem
Branch would not be expected to respond to such
controls because its water quality characteristics
are governed by the discharges from the Salem
Utility District No. 1 and the Village of Paddock
Lake sewage treatment plants and because of
physical alterations of the stream.

SEWRPC Staff Memorandum entitled “Assess-
ment and Ranking of Watersheds for Nonpoint
Source Management Purposes in Southeastern
Wisconsin: 1990,
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The five major lakes in the watershed defined as
lakes having a surface area of 50 acres or more,
are Benet/Shangrila Lakes, East Lake Flowage,
George Lake, Hooker Lake, and Paddock Lake.
Table 8 presents evaluations of the existing
water quality conditions, fish and wildlife
values, and recreational values of those lakes
and assesses their potential to respond to
nonpoint source managements or other manage-
ment measures. Although the water quality of
those lakes for which data are available is rated
as poor, the lakes have high fish or wildlife
resource and recreational values. The water
resource problems of all five of the lakes may be
expected to respond favorably to the institution
of nonpoint source pollution controls and other
management measures.

Pollution of the Des Plaines River system comes
from a variety of sources, including privately
owned onsite sewage disposal systems, indus-
trial wastewater discharges, construction activi-
ties, urban stormwater runoff, agricultural
runoff, and publicly or privately owned nonin-
dustrial sewage treatment plants discharging to
the Des Plaines River and its tributaries.












Changing Land Use

A watershed is basically a natural land unit
which receives, stores, and delivers water, with
every parcel of land within the watershed
performing a vitally important function in
receiving and disposing of water. Land use and
water control facilities are closely and inextric-
ably interrelated. The land use pattern is an
important determinant of the hydraulic and
pollution loads which the water control facilities
must carry. Water control facilities and their
effects upon the water resources of a watershed
area are, in turn, important determinants of how
land should be used. Even in a totally urbanized
watershed, changes in land use such as
increases in land use intensities and accompany-
ing increases in impervious surfaces, such as
large roofs and paved parking areas, may have
detrimental effects, including a decrease in the
time of concentration and an increase in peak
flood flows. Changes in land use may also have
a beneficial effect in that flood flows may be
reduced by the incorporation of stormwater
storage into the design of new urban develop-
ment or redevelopment.

As noted previously, urban land use within the
watershed, although accounting for only about
11 percent of the total watershed area in 1985,
has been increasing and may be expected to
continue to increase. Increases in land devoted
i urban use may be expected to be accompanied
oy decreases in land devoted to woodlands,
wetlands, and agricultural use in the watershed.
These latter three land uses have decreased
steadily since 1963. More specifically, wetland
areas have declined from approximately 7,280
acres in 1963 to 6,840 acres in 1985, a 9 percent
reduction.® Woodland areas have declined from
approximately 4,810 acres in 1963 to 4,660 acres
in 1985, a 3 percent reduction. Agricultural lands
have decreased from about 64,350 acres in 1963
to 60,780 acres in 1985, a 6 percent reduction.

Changing land use may be expected to have
adverse effects on the streamflow regimen of the
watershed, generally reducing low flows while
increasing flood flows. Changing land use may
also be expected to affect water quality

SFuture decreases in wetland areas would be
expected to be minimized due to the recent
enactment of stringent state and federal controls
on the destruction of wetlands.
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adversely. A comprehensive watershed plan is
required if existing flooding and pollution
problems are not to be exacerbated and if the
creation of new flooding and pollution problems
is to be avoided. This requirement is supported
by previous planning studies for the Milwaukee,
Menomonee, Fox, Root, Kinnickinnic, and Pike
River watersheds and the Qak Creek watershed,
all of which have documented the effects of
urbanization on water quality and flooding.

Deteriorating Natural Resource Base

The identification and protection of natural
areas in compatible open space uses are essen-
tial to the maintenance of a healthy environ-
ment for all life forms within the Des Plaines
River watershed as well as to the maintenance
of the natural beauty of the watershed. Natural
areas are vital sanctuaries for the preservation
of native plant and animal species, many of
which are currently threatened or endangered as
a result of urban encroachment and poor agri-
cultural practices. In addition to providing
outdoor laboratories for scientific research and
educational instruction, natural areas serve as a
standard against which the impacts of man’s
activities can be compared. The destruction of
natural areas and removal of attendant ground
cover contributes to erosion and subseguent
sedimentation of the stream network and
increases runoff and flood flows.

The generalized presettlement pattern of vegeta-
tive cover distribution in the Des Plaines River
watershed is shown on Map 9. Approximately
1,161 acres, or only about 1.3 percent, of this
presettlement vegetation is known to remain in
the watershed. The original forest cover has
been cut for building materials and cleared to
provide croplands; the original wetlands have
been drained or filled to provide land for various
urban and rural uses.

At present, there are seven designated natural
areas of representative presettlement vegetation
left in the Des Plaines River watershed. These
areas are described in Table 10 and shown on
Map 10. The Wisconsin Department of Natural
Resources and the Regional Planning Commis-
sion are currently cooperatively preparing a
report which will identify high guality natural
areas and critical species in the Region and will
propose a management plan for those areas.

Many of the best remaining elements of the
natural resource base of the watershed, includ-






Table 10

LIST OF KNOWN NATURAL SITES LOCATED IN THE DES PLAINES RIVER WATERSHED

U. S. Public Land
Survey Town,

Number Ranga, Section, Classification
on Map 10 Name Quarter Section Acreage Code Description
Racine County
9 Sturtevant Prairie | T3N, R21E 30 NA-1 Exceptionally good, deep soil, mesic
NW Section 25, prairie remnant. One of the two
NE Section 26; ramaining remnants of the once
T3N, R22E, extensive Barnes Prairie
SW Section 20,
NW Section 29,
NE Section 30
Kenosha County
10 Des Plaines River | T1N, R22E 910 NA-2 Woodlang containing remnant oak-
Marsh and SE Section 18 shagbark hickory with old growth of
Woods NE, NW, SW, SE both red and white oak and black
Section 19 cherry timber. The undergrowth is
NW, SW Section 20 generally shrubs, with hawthorns,
NE, NW, SW Section 29 black cherry, and raspberry domi-
NE, SE Section 30 nant. An old meander of the Des
NE Section 31 Plaines River divides the woodland,
NW Section 32 now containing various wetland spe-
cies. To the south there is an exten-
sive wetland which is ditched in
many places. Significant because of
its open space and wildlife habitat
11 Benedict Prairie TiN, R21E 6 NA-2 A small, but rich, six-acre wet-mesic
SE Section 11 1o mesic prairie remnant located in
an abandoned railroad right-of-way
12 Friendship Lake T2N, R20E 55 NA-1 A small, but good-quality, kettie lake
and Marsh SW Section 12 and marsh. Valuable feeding and
NW Section 13 nesting habitat for a variety of
marshland birds
13 Harris Tract T1N, R20E 150 NA-1 A large, good-quality marsh adjacent
NE Section 1 to Brighton Creek. A grazed oak
T2N, R20E opening is located to the east of the
NE, SE Section 36 marsh. Managed by the University of
T2N, R21E Wisconsin-Parkside
NW, SW Section 31
16 Hooker Lake TIN, R20E 60 NA-2 A lerge, deep and shallow marsh in
Marsh NE, NW, SW Section 11 Hooker Lake
27 Bain Station T1N, R22E 10 NA-3 A small wet-mesic to masic prairie
Road Prairie SE, SW Section 2 remnant dominated by big bluestem

grass, switch grass, and prairie dock

Source: Wisconsin Department of Natural Resources and SEWRPC.
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Table 11

LIST OF PUBLIC AND PRIVATE PARKS AND OUTDOOR RECREATION
AND OPEN SPACE SITES IN THE DES PLAINES RIVER WATERSHED: 1985

Site Site
Civil Division Ownership Numbera.D Site Name Area® Locationd
Kenosha County
City of Kenosha Public 474-04 GanglerPark . ... ............. 5 0122-10
Village of Paddock Lake Public 187-03 Old SettlersPark . . . . ... ........ 16 0120-02
205-05 VillagePark . .. ............... 1 0120-03
206-08 Salem Central Union High School . 11 0120-11
215-02 Paddock LakeMarsh . . ... ........ 9 0120-02
216-02 Hocker Lake Marsh {part} .. ........ 27 0120-11
217-05 VillagePark . ... . ... ... ....... 4 0120-02
218-05 PublicAceess . . ... ............ 1 0120-02
245-05 VillagePark . ... ... ... ... ..... 1 0120-02
246-05 VillagePark . .. ... ............ 1 0120-02
Nonpublic 194-10 North Shore Paddock Lake
Community Club . . . . ... ... ..... 1 0120-02
24712 Paddock-Hooker Lake
AssociationPark . ... ... ........ 1 0120-02
Village of Pleasant Prairie Public 303-02 Kenosha Tourist Information Center . . . . 13 0122-30
306-08 Pleasant Prairie School . . . . . . .. ... 4 0122-08
309-08 Whittier School . . . ... ... ... .. .. 2 0122-14
310-08 Green Bay School . . .. .. ... .. ... 1 0122-10
342-06 Pleasant PrairieBallPark . ... ... ... 6 0122-07
Nonpublic 305-12 Pheasant Valley Hunting Club . . . . . .. 382 0122-29
465-11 Lagoon Tavern Picnic Ground . . . .. ... 10 0122-27
466-11 Colonial Inn Picnic Ground . . . .. .. .. 5 012210
Town of Brighton Public 056-02 University of Wisconsin
Nature Areafpart) . . .. ... .... ... 80 0220-36
Q76-03 Brighton DalePark .. .. ... ....... 360 0220-10
078-08 Brighton School . . . . . ... .. .. ..., 8 0220-15
084-08 Kenosha School Forest . . . . ... . ... 113 0220-22
431-08 Salem School Forest . . ... ........ 160 0220-10
432-02 Bong State Recreation Area . . . .. . ... 4,615 0220-16
Nonpublic 07710 Union League Boys Club Camp . . . . . .. 235 0220-35
081-10 St. Francis Xavier School .. .. ... ... 3 0220-14
083-11 Happy Acres Campground . . . . ... ... 42 0220-25
527-10 Kenosha Achievement Center . . . . . .. 23 0220-12
Town of Bristol Public 056-02 University of Wisconsin
Nature Areafpart) . ... .......... 6 0121-06
279-08 Bristol School . . . ... ... ... ..... 3 012107
280-02 Benedict Prairie . . .. ............ 2] 0121-11
282-08 Woodworth School . .. . .. ... .. ... 2 0121-03
283-02 Wayside .. .................. 1 0121-29
284-06 Richard Hansen Memorial Park . . . . . . . 7 0121-17
286-02 State Wetland Area . . . ... .... ... 160 0121-21
287-03 Bristol Woods County Park . . . ... ... 206 0121-22
289-06 ParkNo. 1 . ... ... ... .......... 1 0121-31
290-06 ParkNo.2 . ... ........ ....... 1 0121-31
291-06 ParkNo.3 .. ................. 1 0121-31
294-06 Townland . . ................, 1 0121-20
297-06 Wildlife Refuge . . . . ............ 3 0121-31
276-10 Conservation Club of Kenosha . . . . . .. 179 0121-07
277-11 George LakeBeach . . . .. ., ... ... .. 1 0121-20
278-11 Bristol Oaks Country Club . . . . ... ... 152 0121-09




Table 11 {continued)

Site Site
Civil Division Ownaership Number?.D Site Name Area® | Locationd
Town of Bristol Nonpublic 288-11 Lake ShangrilaResort . ... ........ 3 0121-31
{continued) 292-11 King Richard’s Faire . .. ... ....... 88 0121-36
295-10 Kenosha Bowmen . . .. .. .. ...... 25 0121-10
296-10 Waukegan Bowmen . .. ... ... .... 25 0121-30
Town of Paris Public 053-08 Paris School . . . .. ... ... ... ... 6 0221-21
056-02 University of Wisconsin
Nature Areafpart) . . ............ 126 022t-31
Nonpublic 051-11 Van's Great Lakes Dragaway .. ... ... 63 022%-05
054-10 St. John’s Catholic School . . . . . . . . .. 1 0221-16
055-12 Sowers Rodand GunClub . .. ... ... 17 0221-11
Town of Salem Public 056-02 University of Wisconsin
Nature Areafpart) . . . ... ........ 19 0120-01
224-06 Public Access . . . ... ... ........ ] 0t120-11
512-06 Townland . ... ... .. .. ........ 1 0120-36
513-06 Townland . ... ... ............ 1 0120-36
514-06 Townland . . ... .............. 2 0120-36
515-06 Townland . .. ... ............. 3 0120-36
Nonpublic 199-11 Jo-Ann'sResort . . .. ... ... ... ... 4 0120-36
22112 SubdivisionPark . .. ... ... ... ... 1 0120-14
22212 Subdivision Park . . . ... ... ... ... 2 0120-11
223-12 SubdivisionPark . . . ... ... ... ... 4 0120-11
255-12 Montgomery Lake Highlands Park . . . . . 1 0120-14
Town of Somers Public 488-06 Townland . ... ... ... ... ...... 103 0222-31
Racine County
Village of Union Grove Public 385-06 WellNo.3Park ... ... .......... 1 0321-30
393-08 Union Grove Middle Scheol . . . . .. ... 6 0321-32
394-08 Union Grove Grade School . ... .. ... 5 0321-32
397-05 WeliNo.4Park .. .............. 1 0321-32
Town of Yorkville Public 377-03 Old Settlers Park . . . . ... ... ..... 13 0321-31
388-03 County FairGrounds . . . . .. ... .... 83 0321-31
392-03 Sunny Grove School . . ., . .. ... .. 1 0321-32

NOTE: All school-site acreage represents actual area developed for outdoor recreational facilities, not ownership boundaries,

44 site identification number, the first three digits of numbers in this column, was assigned to all sites included in the 1973 inveniory
of park and open space sites in the Region. This inventory is documented in Appendix D, SEWRPC Planning Report No. 27. A Regional
Park _and Open Space Plan for Southeastern Wisconsin: 2000. Additional size identified and included in the 1985 inventory were
assigned a new site number.

brpe ownership code numbers, the final two digits in this column, are divided into public and nonpublic as follows:

Public Nonpublic

02 - State 05 - Village 10 - Organizational
a3 - County 06 - Town 11 - Commercial
04 - City 08 - School District 12 - Private

®Total site area, including, if any, the area outside the Des Plaines River watershed.

9The Iocation numbers represent the U. 5. Public Land Survey township, range, and section numbers in which the site is located.

Source: SEWRPC.
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absence of a floodland management plan; pollu-
tion of the surface waters caused principally by
agricultural and urban runoff, malfunctioning
onsite sewage disposal systems, industrial
wastewater discharges, and publicly or privately
owned nonindustrial sewage treatment plants;
changing land use; the deterioration of
the watershed’s natural resource base; and
soil erosion.
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Solutions to these basic and interrelated prob-
lems can best be devised within the framework
of a basinwide, comprehensive planning program
which recognizes the watershed as an integrated
land-water resource unit having a complex
community of interest among its residents. The
conduct of such a planning program is an
important step in the wise management of the
resources of the Des Plaines River watershed.






framework within which detailed local
stormwater management system plans can
be readily prepared. Accordingly, the
approximately 95.9 lineal miles of stream
and watercourse channel shown on Map 12
and listed in Table 1 in Chapter III of this
prospectus will be studied in the proposed
planning program.

7. That, while the study will not provide for
detailed local stormwater management
plans, the study will provide specific
guidelines to be used in addressing storm-
water management problems, including
the best means of treating development
proposals pending completion of detailed
local stormwater management plans. Such
local plans would be properly related to the
flood control plans for the major streams
and watercourses of the watershed.

It is intended that the proposed study culminate
in the selection and adoption, from among the
various altermatives available, of a comprehen-
sive watershed plan providing for the abatement
of the water resource and water resource-related
problems of the watershed in an economically
feasible, socially responsive, functionally sound,
and environmentally sensitive manner. To the
greatest extent possible, the alternative plans
which provide a basis for final plan selection
shall be composed of various combinations of
land use and water control facility elements.

The study is to employ a seven-step watershed
planning process through which the principal
functional relationships existing within the
watershed can be accurately described both
graphically and numerically, the performance of
the natural stream channels and appurtenant
water control facilities simulated, and the effect
of different courses of action with respect to land
use and water control facility development tested
and evaluated. The seven steps involved in this
planning process are: 1) study design, 2) formu-
lation of objectives and standards, 3) inventory,
4) analysis and forecast, 5) preparation, testing,
and public evaluation of alternative plans,
6) plan selection and adoption, and 7) prepara-
tion of precise plans.

STUDY DESIGN

On the basis of the experience obtained in the
conduct of the Root, Fox, Milwaukee, Menomo-
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nee, Kinnickinnic, and Pike River and Oak
Creek watershed studies, the Regional Planning
Commission staff recommends that the Des
Plaines River watershed study be carried out by
the Commission staff under the guidance of a
watershed committee, supplemented by consul-
tant services as necessary on an individual work
element basis. The staff and consulting work
would be assigned and directed in accordance
with a detailed outline of the final planning
report. The format for, and scope and content of,
the final planning report as set forth in the
outline would be developed by the staff and
Watershed Committee on the basis of this
prospectus, which would, thus, constitute the
necessary study design. By continuously utiliz-
ing the outline of the final planning report as an
overall guide to the performance of the work, a
good plan and planning report should be pro-
duced, effective use should be made of Commis-
sion staff resources and any consulting services
that may be required, and a sound basis should
be provided for the coordination of the study
participants.

FORMULATION OF
OBJECTIVES AND STANDARDS

The formulation of watershed development objec-
tives is an essential task which must be under-
taken before plans can be prepared. In order to
be useful in the watershed planning process, the
objectives to be defined must not only be clearly
stated and logically sound, but must be related in
a demonstrable way to alternative physical
development proposals. Only if the objectives can
be clearly related to physical development and
subject to objective testing can a plan that best
meets the needs of agreed-upon objectives be
selected from among alternative plans. Finally,
logically conceived and well expressed objectives
must be translated inte detailed design standards
to provide the basis for plan preparation, testing,
and evaluation.

In scope, the watershed development cbjectives
and standards may range from land use devel-
opment objectives for the watershed as a whole
to detailed planning and engineering criteria
covering rainfall intensity-duration-frequency
relationships, rainfall-runoff relationships,
channel capacity formulas, backwater computa-
tions, and water quality parameters, The water-
shed development objectives and standards must
be agreed upon by all parties concerned if plans






which can be adopted cooperatively and imple-
mented jointly are to be evolved. The formula-
tion of development objectives and standards is
a matter of public policy determination and is
dependent on many nonengineering, as well as
engineering, considerations.

Criteria and methods for the design of channel
modifications, dikes and floodwalls, and storage
system reservoirs, as well as of urban storm-
water management systems relating to such
facilities, will have to be agreed upon among the
various levels and agencies of government
involved. Pollution will have to be defined, state-
established water use objectives will have to be
reviewed and agreed upon; and standards for
surface water quality, based upon the existing
and potential water and land uses by channel
reach, will have to be established. Finally,
benefit-cost analyses for any public works
improvements necessary to protect and enhance
the water resources of the basin and to abate
existing, and avoid future, drainage and flood
control problems will have to be developed and
agreed upon.

The adoption of such criteria and standards by
all parties concerned is important, since these
criteria and standards will be used as the basis
for the determination of the adequacy of existing
water-related facilities, as the basis for plan
preparation, and as the basis for determining
the relative urgency among various needs. The
consideration and adoption of any and all of
these and other criteria and standards will,
therefore, have to be preceded by appropriate
studies, after which all concerned levels and
agencies of government will have to participate
in the formulation of the required objectives and
standards. It will be important that the criteria
and standards adopted meet the requirements
of such federal and state agencies as the
U. S. Environmental Protection Agency; the
U. 8. Department of Agriculture, Scil Con-
servation Service; the U. S. Department of the
Army, Corps of Engineers; and the Wisconsin
Department of Natural Resources, which may
eventually be asked to participate in plan
implementation and may be involved in the
permitting and approval process for any recom-
mended improvements.

INVENTORY

Reliable basic planning and engineering data
collected on a uniform, areawide basis are

42

essential to the formulation of workable water-
shed development plans. Consequently, inven-
tory becomes the first operational step in the
planning process, growing out of the study
design. The following inventory operations will
have to be conducted as a part of the proposed
planning programs.

1. Mappin

Essential to any watershed planning effort
is definitive knowledge of the topographic
and cultural features of the watershed.
Such knowledge can best be derived from
topographic and cadastral maps of the
required scale and accuracy. Information
will be required on such natural features as
drainage area boundaries, relief, areas
subject to inundation, and locations of
streams, ponds, and wetlands, as well as
on such man-made features as real prop-
erty boundary lines, highways, railways,
and principal buildings.

a. General Base Maps

General base maps of the watershed
will be required to provide a medium for
recording and presenting in graphic
form the results of the planning studies,
as well as the natural and man-made
features of the watershed. Regional base
maps have been prepared by the
Regional Planning Commission and are
available for the study. These maps can
be used to portray the Region and
subareas thereof, such as the Des
Plaines River watershed, at three scales,
1:24,000, 1:48,000, and 1:96,000, and can
be readily adapted to show the water-
shed as a unit. These base maps can be
expanded or reduced in scale for use in
various phases of the study, and show,
among other information, all streams
and watercourse lines; all railways,
streets, and highways; all U. S. Public
Land Survey township, range, and
section lines; and all civil division
boundary lines. These maps are com-
piled to National Map Accuracy Stand-
ards utilizing the Wisconsin State Plane
Coordinate Grid South Zone as the
map projection.

b. Aerial Photographs
Current aerial photography at appropri-
ate scales will be required to provide
detailed planimetric data as a basic
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Land Use Inventory

Since land use is an important determinant
of water use and of quantity and rate of
runoff, a land use inventory will be
required as an integral part of the water-
shed study. Such an inventory must deter-
mine the existing amount, type, intensity,
and spatial distribution of land use in
sufficient detail to enable the establishment
of historic patterns and trends and to
provide a basis for the preparation of a
basinwide land use plan. In selected areas,
such as in the riverine areas, supplemen-
tary data may have to be collected on
market values, attractions and liabilities of
sites, and local land use plans and on
public development policies. Essentially,
much of the land use data needed for the
watershed are available through the inven-
tories conducted by local units of govern-
ment and by the Commission as a part of
its continuing regional planning program.

Economic and Population Base Study

It will be necessary to inventory and
analyze the socioceconomic factors that
underlie the urbanization and the demand
for the land and water resources of the
watershed, and that are accentuating the
problems of pollution and flood damage
within the watershed. Such a study will
include a determination of trends in popu-
lation and economic activity and a correla-
tion of these trends with the supply and
availability of land and water resources in
the watershed. Population and economic
base studies of the Region have been
completed by the Regional Planning Com-
mission and will be available to the study.

Natural Area, Park, and

Related Open Space Inventory

An inventory of the natural area and
recreational resources of the watershed,
including the remaining woodlands, wet-
lands, prairies, and wildlife habitat areas,
together with an inventory of existing and
potential park and related open space
facilities, will be required. Results from the
existing County park and open space plans
prepared by the Regional Planning Com-
mission for Racine and Kenosha counties;
from the woodland, wetland, and wildlife
habitat inventories conducted by the Com-
mission; and from the current program

being carried out cooperatively by the
Wisconsin Department of Natural Resour-
ces and the Regional Planning Commis-
sion to identify high quality natural areas
and critical species habitats in the Region,
and to prepare a plan for the sound man-
agement of such areas and habitats will be
available for use in the watershed plan-
ning work.

10. Public Utility Facilities Inventory
An inventory of the existing and proposed
public utility service areas within the
watershed, including particularly the exist-
ing and possible future sanitary sewer and
public water supply service areas, will be
required to determine future urban land use
capabilities. As previously noted, sanitary
sewer and water supply system plans for
the Kenosha area are nearing completion.
Recent refinements to other sanitary sewer
service areas are documented in sanitary
sewer service area reports for the Village of
Paddock Lake and the Towns of Salem and
Bristol.* Special attention will have to be
given to identifying storm sewer outlets,
and to the delineation of the tributary
areas served by those outlets.® These data

4SEWRPC Community Assistance Planning
Report No. 143, Sanitary Sewer Service Area for
the Town of Salem Utility District No. 2, Keno-
sha County, Wisconsin, February 1986; and
SEWRP(C Community Assistance Planning
Report No. 145, Sanitary Sewer Service Area for
the Town of Salem Utility District No. 1, Village
of Paddock Lake, and Town of Bristol Utility
Districts Nos. 1 and 1B, Kenosha County, Wis-
consin, October 1986.

5In the future, the U. S. Environmental Protec-
tion Agency may issue regulations governing the
issuance of permits for stormwater discharges
from municipal separate storm sewer systems
serving populations less than 100,000. Such
regulations have already been issued for munici-
pelities with populations of 100,000 or greater.
The watershed study inventory of the stormwater
management system, along with associated
water quality, land use, and population invento-
ries, would be useful for addressing the antici-
pated requirements of those stormwater
discharge regulations.






Region surrounding the watershed should
be analyzed and related to the probable
flood hazard and to flood-frequency data.
Data on past flood damages should be
analyzed and related to probable future
flood frequencies and stages. Any general
deterioration of the stream relating to
pollution sources, erosion, sedimentation,
and debris and rubbish accumulation
should be analyzed. Probable average and
sustained low flow data should be analyzed
and related to both water quality and
potential consumption rates by varicus land
and water use categories.

2. Analysis of Population Growth

Trends and Resource Requirements

A careful and detailed analysis of human
activities within the watershed as they
affect water resources will be required. This
analysis will include an examination of the
economic and population structure and
trends within the watershed and the prepa-
ration of forecasts of future population and
economic activity levels; the establishment
of future resource requirements based upon
the estimated future population and eco-
nomic activity levels; an estimation of the
probable spatial distribution of these future
requirements, based upon analyses of
existing county and local development
plans and policies and the capacities of
public utility facilities to support them; and
an estimation of soil and water capabili-
ties. Future development patterns will have
to be analyzed to determine their effects
upon demands for outdoor recreation facili-
ties, increasing water supply and waste
disposal needs, and continuing encroach-
ment on floodplains and stream channels.
Particular attention should be given to the
desirable preservation of the best remain-
ing elements of the natural resource base,
including the best remaining woodlands,
wetlands, prairies, and wildlife habi-
tat areas.

PREPARATION, TESTING, AND PUBLIC
EVALUATION OF ALTERNATIVE PLANS

The ultimate purpose of the proposed watershed
planning program is the preparation and evalua-
tion of a number of feasible alternative water-
shed plans and the selection, from among these
alternatives, of a final plan for adoption and
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implementation. Alternative plan elements may
include proposals for land use, erosion and
sedimentation control, streamflow maintenance
and augmentation, water quality protection and
pollution abatement, park and open space acqui-
sition and development, flood control, storm-
water management, stream channel stabilization
and beautification, and land use controls.” Each
alternative plan must be quantitatively tested to
establish the ability of existing and proposed
water control facilities to carry the hydraulic
loadings within adopted standards.

Any single plan for specific water management
facilities carries with it far-reaching decisions
and effects on general land and water use
patterns, allocation of rescurces, public invest-
ment policies, and breoad community “benefits”
and “costs.” Decisions regarding such matters
should not be made by technicians alone. Such
decisions properly belong in the realm of public
policy-making, and should actively involve
elected public officials and interested citizens. If
an adopted watershed plan is to represent more
than techmical decisions, therefore, the related
physical, economic, social, and legal effects of
alternative watershed plans must be analyzed
and presented to elected public officials and
interested citizens for study and evaluation. This
should be done through the preparation of a
planning report describing the corollary effects
and broad benefits and costs of alterna-
tive plans.

A planning report adequate for plan selection
and public policy-making purposes should
include, in addition to a description of feasible
alternative plans, clear statements providing
information on the following:

7Specific alternatives for stormwater manage-
ment and flood control might include various
combinations of the following measures:
1) decentralized detention storage, 2) centralized
detention storage, 3) structure floodproofing and
removal, 4)extension of floodland zoning
regulation to land not currently regulated as
floodplain, 5) reservation of floodlands for
recreational and related open space uses,
6) control of land use outside floodplains,
7) construction of dikes or floodwalls, 8) channel
modification and enclosure, and 9) diversion
of floodwaters.












Figure 3

ORGANIZATIONAL STRUCTURE FOR THE DES PLAINES RIVER WATERSHED PLANNING PROGRAM
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Table 12

COST ESTIMATES FOR THE DES PLAINES RIVER WATERSHED PLANNING PROGRAM

Work Element

Estimated Cost
{expressed in
1992 dollars)

A. Study Organization and Detailed Study Design . . . . . .. . ... ... ......... $ 2,200
B. Formulation of Objectives and Standards . . . . . . . . . . .. .. ... .. . ..., $2,200
C. Collection and Analysis of Basic Engineering and Planning Data
1. Mapping
a. GeneralBase Maps . . . . . . . . . . . ... e e e $ 4,600
b. Aerial Photographs . . . . . . .. . . .. --a
¢. Flood Hazard and Land ReservationMaps . . . ... .. ... ... .. ...... --b
2. Surface Water—Hydrologic, Hydraulic, and Flood Damage Investigations . . . . . 55,000
3. Groundwater Investigations . . . . . . . . . . ... L e 2,600
4, Surface Water Quality Investigations . . . . .. ... ... .. ... ... .0..... 6,000
B, WaterUse . . . . . . . . e e e e e 1,700
6. Soil Capabilities . . . . . . . . . . e 1,200
T.oland Use . . L . L e e e 1,200
8. Population, Financial, and EconomicBase . . . .. .. ... .. .. .. .. ..... 3,400
9. Natural Area, Park, and Open Space Investigations . . . . . ... .. .. ...... 2,100
10. Public Utility Facilities . . . . . . . . . . . .. e e 1,200
11. LandandWaterLaw . . . . . .. .. . ... e, 1,000
12. Land and Water Resource Problems, Characteristics, and Capabilities . . . . . .. 50,000
Subtotal $134,400
i D. Forecasts of Population, Employment, Land Use, and Financial Resources . . ... .. $ 6,700
i
i
' E. Preparation, Testing, and Public Evaluation of Alternative Plans . . . ... ... .... $ 80,000
F. Plan Selection and Adoption . . . . . . . . . . . ... e $ 15,000
G. Plan Implementation and Preparation of Precise Plans . . . . .. .. ... ........ $ 17,000
H. Publicationof Reports . . . . . . . . . . . .. . . .. . $ 20,000
I. Travel, Equipment Rental, and Data Processing . . . ... ... .. ... ... ...... $ 5,000
Total $278,100

@Waork items to be accomplished by the Regional Planning Commission under other work programs and furnished at

no direct cost to the project.

bUpdated large-scale topographic maps covering a 2.5-square-mile area would be prepared by the Regional Planning
Commission for Kenosha County under the County’'s ongoing program to update older topograhpic and cadastral maps.

Source: SEWRPC.










such a study be as recommended in this prospec- thereon, and to initiate the necessary watershed
tus. Because of the critical nature of the flooding study as quickly as possible. Every effort should
and stormwater drainage, water pollution, be made by all concerned to initiate the study
changing land use, deteriorating natural in 1992,

resource base, and soil erosion and sedimenta-

tion problems existing in this watershed, the Respectfully submitted,

Committee respectfully urges the Southeastern

Wisconsin Regional Planning Commission and

Kenosha and Racine Counties to give careful

consideration to this prospectus, to act favorably Des Plaines River Watershed Committee
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