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Executive Summary

Background

The Metropolitan Water Reclamation District of Greater Chicago (District) has authority for
regional stormwater management within Cook County as granted by the Illinois General
Assembly in Public Act 93-1049 (the Act). The Act requires the District to develop watershed
plans for six Cook County watersheds, which include the North Branch of the Chicago Riv-
er, Lower Des Plaines River, Calumet-Sag Channel, Little Calumet River, Poplar Creek, and
Upper Salt Creek. The District published the Cook County Stormwater Management Plan
(CCSMP) in February 2007 to identify stormwater management goals and to outline the Dis-
trict’s approach to watershed planning. Chapter 6 of the CCSMP defines the District’s ap-
proach to and standards for Detailed Watershed Plans (DWPs), which address regional
stormwater problems in Cook County. The six major watersheds for which DWPs are being
developed cover approximately 730 square miles in Cook County. The primary goals of the
DWPs are as follows:

e Document stormwater problem areas.

e Evaluate existing watershed conditions using hydrologic and hydraulic models.

e Produce flow, stage, frequency, and duration information about flood events along re-
gional waterways.

e Estimate damages associated with regional stormwater problems.

e Evaluate potential solutions to regional stormwater problems.

The Lower Des Plaines River DWP was developed to meet the goals for the Lower Des
Plaines River Watershed as described in the CCSMP. The Act required the formation of Wa-
tershed Planning Councils (WPCs) to advise the District during development of its county-
wide stormwater management program; therefore, the DWPs were developed in
coordination with the WPCs. Membership of the WPCs consists of the chief elected official
of each municipality and township in each watershed, or their designees. Many municipali-
ties and townships are represented by engineers, elected officials, or public works directors.
WPC meetings are also open to the public. Frequent coordination with WPCs was per-
formed to ensure that local knowledge is integrated into the DWP and the DWP reflects the
communities” understanding of watershed issues as well as the practicability of proposed
solutions.

Detailed Watershed Plan Scope

The scope of the Lower Des Plaines River DWP includes the development of stormwater im-
provement projects to address regional problem areas along open waterways. Regional prob-
lems are defined as problems associated with waterways whose watersheds encompass
multiple jurisdictions and drain an area greater than 0.5 square miles. Problems arising from ca-
pacity issues on local systems, such as storm sewer systems and minor open channel ditches,
even if they drain more than one municipality, were considered local and beyond the scope of
this study. Erosion problems addressed in this plan were limited to active erosion along region-
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al waterways that pose an imminent risk to structures or critical infrastructure. Interstate high-
ways, U.S. highways, state routes, county roads with four or more lanes, and smaller roads pro-
viding critical access that are impacted by overbank flooding of regional waterways at depths
exceeding 0.5 feet were also considered regional problems.

Watershed Overview

The Des Plaines River Watershed is located in portions of Racine and Kenosha Counties in
Wisconsin and Lake, Cook, DuPage, and Will Counties in Illinois. The majority of the wa-
tershed is urban developed area within the Chicago metropolitan area with most remaining
agricultural lands in Lake and Will Counties. Approximately 680 square miles of watershed
area is tributary to the Des Plaines River at the Cook-Will County border.

For the purpose of this study, the Lower Des Plaines River DWP, the portion of the Des
Plaines River Watershed located within Cook County north of the Chicago Sanitary and
Ship Canal, excluding the Upper Salt Creek Watershed is the study area highlighted on Fig-
ure ES.1. Tributary subwatersheds included within the Lower Des Plaines River Watershed
study area include: 67t Street Ditch, Addison Creek, Buffalo Creek, Chicago Sanitary and
Ship Canal, Crystal Creek, Des Plaines River Mainstem, Des Plaines River Tributary A, East
Avenue Ditch, Farmers-Prairie Creek, Feehanville Ditch, Flagg Creek, Golf Course Tributa-
ry, McDonald Creek, Lower Salt Creek, Silver Creek, Weller Creek, and Willow Creek. The
tributary subwatersheds are generally located on the west side of the Lower Des Plaines
River and flow east towards the Lower Des Plaines River Mainstem except for the Farmers-
Prairie Creek and Golf Course Tributary Subwatersheds that are located on the east side of
the Lower Des Plaines River Mainstem.

Existing Conditions Evaluation

Locations with historic flooding and streambank erosion problems on regional waterways ex-
ist throughout the watershed. Information on existing problem areas was solicited from WPC
members as well as federal and state agencies and other stakeholders during the data collec-
tion and evaluation phase of the DWP development, which also included the collection of ad-
ditional data regarding the watershed and evaluation of the data’s acceptability for use.
Responses from stakeholders were used to help identify locations of concern, and where field
assessment or surveys were needed to support hydrologic and hydraulic modeling.

Hydrologic models were developed to represent runoff generated by rainfall throughout the
Lower Des Plaines River Watershed. The runoff was then routed through hydraulic models,
which were created for the major open channel waterways within the watershed. Design
rainfall events were simulated for the 2-, 5-, 10-, 25-, 50-, 100-, and 500-year recurrence inter-
val events based upon Bulletin 71 rainfall data (ISWS, 1992). The simulated water surface
profiles were overlaid upon a ground elevation model of the study area to identify struc-
tures at risk of flooding.

Property damages due to flooding were estimated using a methodology consistent with the
U.S. Army Corps of Engineers (USACE) Flood Damage Assessment program. Estimated
flood damage resulting from a storm was considered in combination with the probability of
the event occurring to estimate an expected annual damage. Erosion damages were assessed
for structures or infrastructure at risk of loss due to actively eroding streambanks.
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FIGURE ES.1
Lower Des Plaines River Watershed Overview
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Damages reported within this document refer to economic damages estimated over a 50-
year period of analysis that result from regional overbank flooding or erosion of a regional
waterway. Additional damages throughout the watershed exist, including damages due to
flooding from local waterways and storm sewer systems, and also damages not easily quan-
tified in financial terms such as water quality, wetland, riparian, and habitat impact, loss of
emergency access, and loss of business or operations due to limited transportation access.

Figure ES.2 summarizes the distribution of existing conditions damages within the Lower
Des Plaines River Watershed over a planning period of analysis of 50 years. The Addison
Creek Subwatershed is not the largest subwatershed; however, it has the greatest existing
damages. The subwatershed has numerous flood control reservoirs; however, the risk of
overbank flooding is significant as there are many communities where structures adjacent to
the creek are at risk of flooding during more frequent storm events. The Mainstem Lower
Des Plaines River (MLDPR) Subwatershed has the second highest amount of damages un-
der existing conditions. While the MLDPR Subwatershed has the largest subwatershed
area, much of the land along the MLDPR corridor is located within the Forest Preserve Dis-
trict of Cook County. There are several areas that are at risk of flooding during frequent
storm events; however, numerous locations are only at risk of flooding during less frequent
storm events. Approximately 40% of the existing damages within the MLDPR Subwa-
tershed consist of transportation damages.

FIGURE ES.2
Summary of Existing Conditions Damages within the Lower Des Plaines River Watershed over 50-Year Period of Analysis
Mcg;)zggjo%roeek Silver Creek
Golf Course T $12,311,000
Tributary
$5,170,000 Salt Creek

$7,204,000

Weller Creek
Flagg Creek $116,000
$4,837,000
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Feehanville Ditch $252,000

$537,000

Farmers-Prairie
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$18,626,000

Addison Creek
$199,821,000

Des Plaines River
$143,000,000

Crystal Creek Buffalo Creek
$1,219,000 $68,203,000

Note: East Avenue Ditch, Des Plaines River Tributary A, 67" Street Ditch and the Chicago Sanitary and Ship
Canal Subwatersheds are not included in Figure ES.2 as they do not have existing conditions damages.
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The estimated damages summarized in Figure ES.2 include calculated regional damages re-
lated to overbank flooding and erosion problems on regional waterways that threaten struc-
tures only and transportation damages. Localized problems, such as storm-sewer capacity
related problems, are not included in this estimate. Reported problems classified as local are
presented in Table 2.2.1 in Section 2.2.1. Also provided in Table 2.2.1 is the reasoning behind
classifying the problems as local or regional.

Evaluation of Alternatives

Stormwater improvements, or alternatives, were developed to address regional stormwater
problems along intercommunity waterways. WPC members participated in the alternative
development process by providing input on possible solutions and candidate sites for new
stormwater infrastructure. It should be noted that the alternatives presented in the DWP are
developed at a conceptual level of feasibility.

Hydrologic and hydraulic models were used to determine the benefit of alternative stormwa-
ter improvement projects. Models were run and damages were calculated for the existing
conditions evaluation. Benefits were calculated for each project as the difference between ex-
isting and alternative conditions damages. Only regional financial benefits (e.g., relief of
flooding due to a regional problem as defined above) were considered. Local benefits (e.g.,
improved sewer drainage due to reduced outlet elevation) and non-economic benefits (e.g.
improved emergency access, improved wetland, riparian, and habitat, and improved access
to businesses) are not included in the benefits. The alternative stormwater improvement
projects may have significant local and non-economic benefits. Local benefits are not re-
ported in the DWP, which focuses on regional benefits.

Conceptual level cost estimates were produced to represent the estimated costs for design,
construction, and maintenance of a specific alternative over a 50-year period of analysis. The
cost estimates were developed using standard unit cost items located within a District data-
base and used for all six watershed plans. In addition, standard markups on the estimated
capital costs, such as utility relocation, design and engineering costs, contractors profit and
contingency, and property acquisitions were included.

A benefit-to-cost (B/C) ratio was developed for each alternative, which represents the ratio
of estimated benefits to costs. The B/ C ratios calculated may be used to rank the alternatives
in a relative manner as the District’s Board of Commissioners prioritizes the implementation
of recommended stormwater improvement projects. Only regional financial benefits were
considered in determination of the B/C ratios. The B/C ratios do not include local and non-
economic benefits and should not be interpreted to be the sole measure of justification of an
alternative. In addition to the B/C ratio, noneconomic criteria such as water-quality impact,
number of structures protected, and impact on wetland and riparian areas were noted for
each alternative. These criteria may also be considered along with the calculated B/C ratios
as the District’s Board of Commissioners prioritizes the implementation of recommended
stormwater improvement projects.

It should be noted that at the time of this report, the USACE is performing a study of the
Des Plaines River and its tributaries in Illinois and Wisconsin, upstream of the confluence
with Salt Creek at Riverside,
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Illinois, to determine the feasibility of improvements in the interests of flood damage reduc-
tion, environmental restoration and protection, water quality, recreation, and related pur-
poses. Frequent coordination between the District and USACE resulted in a parallel
approach to identifying potential solutions to problem areas within the limits of each of
these studies.

Recommendations

Alternatives were recommended based upon consideration of the project’s ability to reduce
stormwater damages and to address regional problems reported by communities. Table
ES.1 lists the recommended alternatives, their costs, and regional financial benefits. Note
that additional benefits to the local drainage systems and non-economic benefits will result
from the recommended alternative projects.

Figure ES.3 summarizes the extent to which recommended alternatives address existing re-
gional financial damages within each tributary, ordered by increasing existing conditions
damages. Figure ES.3 lists the Lower Des Plaines River subwatersheds in order of increas-
ing existing conditions damages. The existing conditions damages and the benefits for each
subwatershed are plotted as a line graph against each other to picture the amount of dam-
ages which are addressed by the alternatives within each subwatershed. This is also plotted
as percent damage addressed for each subwatershed. This shows the amount of damage the
alternatives address for each subwatershed. For example, the bar graph for McDonald
Creek shows that just over 60% of the damages are addressed by the recommended alterna-
tives in that subwatershed, while 100% of the damages in the Weller Creek, Feehanville
Ditch, Golf Course Tributary, and Salt Creek subwatersheds are addressed by the recom-
mended alternatives in these subwatersheds.

Each subwatershed shows a diamond representing the B/C ratio. This B/C ratio, plotted
against the percent damages addressed bar graph, indicates that there are some subwater-
sheds that may address a high percentage of damages, but at a very low B/C ration. For ex-
ample, Weller Creek has 100% of the damages addressed, but with a B/C ratio of 0.01. This
indicates that the cost to address these damages is 100 times greater than the benefit itself.

Vi
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EXECUTIVE SUMMARY

Stated simply, areas with lower existing regional financial damages show lower benefits
from flood control projects.

FIGURE ES.3
Lower Des Plaines River Watershed Alternative Summary
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The Lower Des Plaines River DWP integrated stormwater data from a large number of
sources to identify and prioritize solutions to existing stormwater problems. An extensive
data collection effort undertaken for the DWP development included surveying of streams,
bridges, and culverts throughout much of the watershed. Field reconnaissance was per-
formed throughout the watershed to understand conditions unique to the watershed. This
compilation of current, accurate data was used by the District to document and identify ex-
isting stormwater problems throughout the study area.

A large number of alternatives were developed and evaluated for their effectiveness in re-
ducing regional damages within the Lower Des Plaines River Watershed. The alternatives
listed in Table ES.1 were identified as the most effective improvements for reducing ex-
pected damages due to flooding and erosion within the watershed. In some tributaries,
greater opportunities to reduce regional flooding were identified than in others. Factors
such as the lack of availability of land and location of structures relative to stream channels
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limited the practicality of some alternative projects to eliminate all flooding damages for the
design storms evaluated.

The enabling legislation (70 ILCS 2605/7h (g)) for the District’s stormwater management
program states “the District shall not use Cook County Forest Preserve District land for
stormwater or flood control projects without the consent of the Forest Preserve District
(FPD)”; therefore proposed projects involving FPD property cannot be implemented with-
out FPD’s permission. The District will work collaboratively with FPD to develop multi- ob-
jective projects beneficial to both agencies along with our constituents and also consistent
with our individual mission

The data provided in the Lower Des Plaines River DWP will be used by the District, along
with consistently developed data in DWPs for the other five major Cook County Water-
sheds, to prioritize the implementation of stormwater improvement projects.
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1. Introduction

The headwaters of the Des Plaines River originate south of Union Grove in Racine County,
Wisconsin where the River flows south through Kenosha County before entering Lake
County, Illinois east of Interstate 94. The Des Plaines River then flows southerly through
Cook County, Illinois where it turns to the southwest near Lyons to flow parallel to the Chi-
cago Sanitary and Ship Canal until its confluence with the Kankakee River. The Des Plaines
River Mainstem is approximately 150 miles in total length and flows through the Lake and
Cook County Forest Preserve District corridors through much of Lake County and northern
Cook County, respectively.

The Des Plaines River Watershed is located in portions of Racine and Kenosha Counties in
Wisconsin and Lake, Cook, DuPage, and Will Counties in Illinois. The majority of the wa-
tershed is urban developed area within the Chicago Metropolitan area with most remaining
agricultural lands in Lake and Will Counties. Approximately 680 square miles of watershed
area is tributary to the Des Plaines River at the Cook-Will County border.

For the purpose of this study, the study area is the Lower Des Plaines River Watershed De-
tailed Watershed Plan (DWP), the portion of the Des Plaines River Watershed located within
Cook County north of the Chicago Sanitary and Ship Canal, excluding the Upper Salt Creek
Watershed. The study area is highlighted on Figure 1.1. Tributary subwatersheds included
within the Lower Des Plaines River Watershed study area include: 67t Street Ditch, Addi-
son Creek, Buffalo Creek, Chicago Sanitary and Ship Canal, Crystal Creek, Des Plaines River
Mainstem, Des Plaines River Tributary A, East Avenue Ditch, Farmers-Prairie Creek, Fee-
hanville Ditch, Flagg Creek, Golf Course Tributary, McDonald Creek, Lower Salt Creek, Sil-
ver Creek, Weller Creek, and Willow Creek. Locations with historic flooding and streambank
erosion problems due to regional waterways exist throughout the watershed.

The Lower Des Plaines River DWP was developed by the District with the participation of
the Lower Des Plaines River WPC which provided local input to the District throughout the
development process. The DWP was developed to accomplish the following goals:

e Document stormwater problem areas.

e Evaluate existing watershed conditions using hydrologic and hydraulic models.

e Produce flow, stage, frequency, and duration information along regional waterways.
e Estimate damages associated with regional stormwater problems.

e Evaluate solutions to regional stormwater problems.

Regional problems are defined as problems associated with waterways whose watersheds
encompass multiple jurisdictions and drain an area greater than 0.5 square miles. Problems
arising from capacity issues on local systems, such as storm sewer systems and minor open
channel ditches, even if they drain more than one municipality, were considered local and
beyond the scope of a regional stormwater management program. Erosion problems ad-
dressed in this DWP were limited to active erosion along regional waterways that pose an
imminent risk to structures or critical infrastructure. Damages to interstate highways, U.S.
highways, state routes, county roads with four or more lanes, and smaller roads providing
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critical access that are impacted by overbank flooding of regional waterways at depths ex-
ceeding 0.5 feet were also considered regional problems.

1.1 Scope and Approach

The Lower Des Plaines River DWP scope included data collection and evaluation, hydrolog-
ic and hydraulic modeling, development and evaluation of alternatives, and recommenda-
tion of alternatives. The data collection and evaluation task included collection and
evaluation of existing hydrologic and hydraulic models, geospatial data, previous studies,
reported problem areas, and other data relevant to the watershed plan. Hydrologic and hy-
draulic models were developed to produce inundation mapping for existing conditions for
the 100-year storm event and to evaluate stormwater improvement project alternatives.
Stormwater improvement project alternatives were developed and evaluated to determine
their effectiveness in addressing regional stormwater problems. Estimates of damage reduc-
tion, or benefits, associated with proposed projects were considered along with conceptual
cost estimates and noneconomic criteria to develop a list of recommended improvement
projects for the Lower Des Plaines River Watershed.

1.2 Data Collection and Evaluation

The data collection and evaluation phase (Phase A) of the DWP focused on obtaining data
regarding the watershed and evaluation of the material’s acceptability for use. The District
contacted all WPC members as well as federal and state agencies and other stakeholders re-
questing relevant data. Coordination with WPC members to support the DWP took place
throughout development of the DWP. Existing and newly developed data was evaluated
according to use criteria defined in Chapter 6 of the CCSMP, included in Appendix B.
Where data was unavailable or insufficient to complete the DWP, additional data was col-
lected. This report includes information on all data collected and evaluated as a part of the
preparation of the Lower Des Plaines River DWP. Table 1.3.1 lists key dates of coordination
activities including meetings with WPC members prior to and throughout DWP develop-
ment.

1.3 Hydrologic and Hydraulic Modeling

This section of the report provides a description of hydrologic and hydraulic modeling com-
pleted to support the DWP development. Hydrologic and hydraulic models were developed
for all tributaries within the watershed containing open waterways. Models were developed
based on data from previously developed models for some subwatersheds while other sub-
watershed modeling was new. Hydraulic model extent was defined based upon the extent of
detailed study for effective FIRMs and upstream drainage area. Models were extended to
cover additional stream reaches, where appropriate, to aid evaluation of damages associated
with regional stormwater problems. Revised DFIRM data produced by the FEMA’s Map
Modernization Program was unavailable at the time of model definition. Appendix A in-
cludes a comparison of FEMA’s revised DFIRM panels with inundation areas developed for
DWP modeling purposes. Tables comparing DWP inundation area to FEMA floodplain map-
ping by community and subwatershed are also included in Appendix A.
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Hydrologic and hydraulic models were developed to be consistent with the protocols de-
fined in Chapter 6 of the CCSMP. In numerous instances, models included additional open
channel or other drainage facilities not strictly required by Chapter 6, to aid the evaluation
of community reported problem areas. Available monitoring data, including USGS stream
gage data, District facility data, and HWM observed following storm events were used to
perform model calibration and verification consistent with Chapter 6 guidelines. All hydro-
logic and hydraulic modeling data and documentation of the data development are in-
cluded in the appendixes referenced in the report sections below.

TABLE 1.3.1
Lower Des Plaines River DWP WPC Coordination Activities

07-856-5C Lower Des Plaines River Detailed Watershed Plan - Phase A -
Contract start date

January 15, 2008

08-864-5C Lower Des Plaines River Detailed Watershed Plan - Phase B -
Contract start date

October 6, 2008

Information Gathering

Data Request (Forms A and B) sent out as part of Phase A
Watershed field visit and meetings with various municipalities

Open meetings with Watershed representatives during Phase A to discuss
Forms A and B

District phone calls to communities after the September 13th and 14th, 2008
storm event

Data provided by various communities following the July 23-24, 2010 storm

November 24, 2006
January 23, 2007
February 14, 2007

September 15, 2008

July — August 2010

event

Lower Des Plaines River Watershed Planning Council Meetings (12)

January 30, 2008 April 23, 2008 July 30, 2008

October 20, 2008 February 4, 2009 May 6, 2009

August 5, 2009 November 4, 2009 February 17, 2010

May 19, 2010 August 19, 2010 November 17, 2010
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TABLE 1.3.1
Lower Des Plaines River DWP WPC Coordination Activities

Modeling Results and Alternatives Review Meetings

Initial Model Review Workshop December 2, 2009, January
20, January 27, February 10,
February 18, and February 25,
2010

Preliminary Alternatives Review Workshop April 22, April 29, May 6, May
13, May 20, and May 22, 2010

Final Alternatives Presentation Workshop August 18, August 25, Sep-
tember 9, and September 30,
2010

MWRDGC Board of Commissioners’ Study Sessions
January 10, 2006 April 27, 2006 October 2, 2008

1.3.1 Model Selection

Hydrologic and hydraulic models were developed with the USACE HEC-HMS Version
3.1.0 modeling application and HEC-RAS Version 4.0. These applications were identified as
acceptable in Tables 6.10 and 6.11 of the CCSMP. The SCS CN loss module was used with
the CUH methodology to enter subbasin parameters into HEC-HMS to model basin hydrol-
ogy. The dynamic unsteady flow routing methodology was used within HEC-RAS. Both
applications have an extensive toolkit to interface with GIS software to produce input data
and display model results; however, the subbasin parameters for this study were not devel-
oped in HEC-HMS.

1.3.2 Model Setup and Unit Numbering

1.3.2.1 Hydrologic Model Setup

Hydrologic model data was primarily developed by hand and using GIS. The subbasin
boundaries for each subwatershed were drawn by hand in GIS based on the 2-foot topo-
graphic data from the 2003 Cook County LiDAR and referencing the best available support-
ing data for each subwatershed. The route of the longest flow paths were also drawn by
hand in GIS based on the 2-foot topographic data from the 2003 Cook County LiDAR. The
associated parameters of length and channel slope were determined by hand with length
measurements taken in GIS. An area-weighted average of the CN was generated for each
subbasin based upon NRCS soil data and 2001 CMAP land use data. Input parameters for
hydrologic elements such as storage reservoirs and reaches were calculated by hand based
on the 2-foot topographic data from the 2003 Cook County LiDAR and/or referencing the
best available supporting data for each element. HEC-HMS was used to create and route,
when applicable, stormwater runoff hydrographs to be read in to the hydraulic models de-
veloped within HEC-RAS. Hydrologic model data was transferred between HEC-HMS and
HEC-RAS through HEC-DSS files.

Subbasin Delineation. Each major tributary model (Addison Creek, Buffalo Creek, etc.) was
subdivided into subbasins to form the basis of the hydrologic model and modeled assuming a
unified response to rainfall based on land use characteristics and soil type. Elevation data
provided by Cook County, described in Section 2.3.4, was the principal data source used for
subbasin delineation. Drainage divides were established based upon consideration of the di-
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rection of steepest descent from local elevation maxima, and refined in some instances to re-
flect modifications to topographic drainage patterns caused by stormwater management in-
frastructure such as TARP, storm sewer systems, culverts, etc. Significant portions of the
Lower Des Plaines River and tributary watersheds are drained by combined sewer systems.
These areas were included in the hydrologic model with diversions created to simulate the
approximate capacity of the interceptor sewers and the District's TARP system being con-
structed to address combined sewer overflows. Runoff diverted to TARP within the wa-
tershed models was discounted from the overall flows tributary to the individual waterways.
Finally, boundaries were defined to most accurately represent the area tributary to specific
modeled elements, such as constrictions caused by crossings, and reservoirs. GIS data was
developed for all subbasins delineated and used for hydrologic model data development.

Runoff Volume Calculation. The SCS CN loss model uses the empirical CN parameter to cal-
culate runoff volumes based on landscape characteristics such as soil type, land cover, im-
perviousness, and land use development. Areas characterized by saturated or poorly
infiltrating soils, or impervious development, have higher CN values, converting a greater
portion of rainfall volume into runoff. The SCS methodology uses Equation 1.1 to compute
stormwater runoff volume for each time step:

€-1 a j
Q -1 :+ S (1.1)
Where:
= runoff volume (inches)
= precipitation (inches)
storage coefficient (inches)
L = initial abstractions (inches)

w8

Rainfall abstractions due to ponding and evapotranspiration can be simulated using an ini-
tial abstractions (I.) parameter. In the Lower Des Plaines River DWP, the commonly used
default value of I, estimated as 0.2 x S, where S is the storage coefficient for soil in the sub-
basin. S is related to CN through Equation 1.2:

s=% 10
CN
where:
CN = curve number (dimensionless)
S = storage coefficient (inches)

Table 1.3.2 describes the input data used to develop the CN values throughout the watershed.
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TABLE 1.3.2
Description of Curve Number Input Data
Variable Used to Approach for Definition of Variable for
Determine CN Lower Des Plaines River Watershed Hydrologic Modeling
Ground cover Chicago Metropolitan Agency for Planning (CMAP) land use inventory (v.2.1 2005) is

used to define land use. A lookup table was developed to link CMAP categories to cate-
gories for which CN values have been estimated.

Soil type The Natural Resources Conservation Service (NRCS) publishes county soil surveys that
include a hydrologic classification of A, B, C, or D.

Antecedent moisture  Antecedent Moisture Conditions (AMC) reflect the initial soil storage capacity available for
condition rainfall. For areas within Northeastern lllinois, it is typical to assume an AMC of 1.

Specific combinations of land use and soil type were linked to CN values using a lookup ta-
ble based on values recommended in Table 1.3.3 excerpted from TR-55: Urban Hydrology for
Small Watersheds (U.S. Department of Agriculture [USDA], 1986). The CN matrix includes
assumptions about the imperviousness of land use classes, and therefore, percent imper-
vious does not need to be explicitly considered as the SCS runoff volume calculation. Since
the CMAP land-use data does not correspond to the categories in Table 1.3.3, a mapping be-
tween TR-55 land use categories and CMAP land use categories was necessary. This process
is detailed in Appendix C, which includes a technical memorandum detailing the process
used to develop CN values for the Lower Des Plaines River Watershed.

GIS applications were used in conjunction with a lookup table to develop an area-weighted
average CN for each subbasin.

TABLE 1.3.3
Runoff Curve Numbers for Urban Areas

Hydrologic Soil

Avg. % Imper- Group
Cover Type and Hydrologic Condition vious Area A B C D
Fully developed urban areas (vegetation established)

Open Space (lawns, parks, golf courses, cemeteries, etc.)

Poor condition (grass cover < 50%) 68 79 86 89
Fair condition (grass cover 50 to 75%) 49 69 79 84
Good condition (grass cover > 75%) 39 61 74 80
Impervious Areas

Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 98 98 98 98
Streets and roads 98 98 98 98
Paved; curbs and storm sewers (excluding right-of-way) 98 98 98 98
Paved; open ditches (including right-of-way) 83 89 92 093
Gravel (including right-of-way) 76 8 89 91
Dirt (including right-of-way) 72 82 87 89

Western Desert Urban Areas
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TABLE 1.3.3
Runoff Curve Numbers for Urban Areas

Hydrologic Sail

Avg. % Imper- Group

Cover Type and Hydrologic Condition vious Area A B C D
Natural desert landscaping (pervious areas only) 63 77 85 88
Artificial desert landscaping (impervious weed barrier, desert shrub 96 96 96 96
with 1- to 2-inch sand or gravel mulch and basin barriers
Urban Districts
Commercial and business 85 89 92 94 95
Industrial 72 81 88 91 93
Residential Districts by Average Lot Size
1/8 acre or less 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
2 acres 12 46 65 77 82
Developing Urban Areas
Newly Graded Areas (pervious areas only, no vegetation) 77 86 91 94

Notes: Average runoff condition, and la= 0.2S. Source of table is TR-55: Urban Hydrology for Small Water-
sheds (U.S. Department of Agriculture [USDA], 1986)

Runoff Hydrograph Production. The time of concentration is the time it takes for a drop of
water to travel from the hydraulically furthest point in a watershed to the outlet. For the
purposes of the study, the USGS Water-Resources Investigations 82-22 methodology for es-
timating time of concentration and storage coefficient values for Illinois streams was used.

This methodology determines values of the unit hydrograph parameters time of concentra-
tion and storage coefficient, R. The sum of T. and R is related to stream length, L, and main
channel slope, S, by the relation of the following Equation 1.3:

(T, +R), =35.2L°%¥s"®  (1.3)

where:
T. = Time of Concentration
R = Watershed Storage Coefficient
L = Longest flow path (miles)
S = Main channel slope (feet/mile)

Regional values of R/(T+R) are multiplied with values of (T.+R). to compute estimated val-
ues of the storage coefficient R.. The value for T. is then calculated by subtracting Re from
(Tc + R)e. The variable R/ (T+R) is not significantly correlated with drainage area, slope or
length, but does exhibit a regional trend. The variable accounts for variations in unit hy-
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drograph parameters caused by physiographic variables such as basin topography, flood-
plain development and basin storage characteristics.

The route of the longest flow paths were drawn by hand in GIS based on the 2-foot topo-
graphic data from the 2003 Cook County LiDAR. The associated parameters of length and
channel slope were determined by hand with length measurements taken in GIS and en-
tered into a spreadsheet to support calculation of T.. This approach to calculating time of
concentration was performed for each subbasin within each subwatershed generally south
of Lake-Cook Road, as the values for north of Lake-Cook Road were taken from the USACE
HEC-1 hydrologic model.

Rainfall Data. Observed and design event rainfall data was used to support modeling evalu-
ations for the DWP. Monitored rainfall data is described in Section 2.3.1. Design event rain-
fall data was obtained from Bulletin 71, Rainfall Frequency Atlas of the Midwest (Huff, 1992).
Design event rainfall depths obtained from Bulletin 71 were used to support design event
modeling performed for existing and proposed conditions assessment. Additionally, the
500-year rainfall depths were based on the extrapolating the 24-hour values of Bulletin 71
summarized in an ISWS memorandum dated June 15, 1999.

1.3.3 Storm Duration

A critical storm duration analysis was performed to determine the storm event duration that
would result in the maximum peak flowrates and water surface elevations for each individ-
ual subwatershed analysis. Using the 100-year rainfall depths published in ISWS Bulletin 71
for northeastern Illinois, the CUH was convoluted with the Huff rainfall distributions cor-
responding to the 1-, 2-, 3-, 6-, 12-, 18-, 24-, and 48-hour duration events. Additional dura-
tion events were run if necessary. The AMC used was AMC II. The storm event duration
corresponding to the highest water surface elevations and flowrates was selected as the criti-
cal-duration storm. The critical-duration storm varied for the individual subwatershed ana-
lyses. Table 1.3.4 lists the critical durations by subwatershed.

The critical-duration storm for the Lower Des Plaines River Mainstem was the 10-day storm
per the existing USACE modeling and was used as the critical-duration storm for this DWP.
The direct tributary area to the Des Plaines River, and all of the subwatersheds tributary to the
Lower Des Plaines River Mainstem, were run for the 10-day storm for purposes of consistency
within the Lower Des Plaines River Mainstem modeling.
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1.3.4 Areal Reduction Factor

The probability of uniform rainfall across a subwatershed decreases with increasing wa-

tershed size. Table 21 of Bulletin 71 relates
areal mean rainfall depth to rainfall depth
at a point (Huff, 1992). The subwatersheds
in the Lower Des Plaines River Watershed

TABLE 1.3.4
Critical Durations

Subwatershed

Critical Duration

. h .
used the areal reduction factor method 67" StreetDitch 2-hour
based on their tributary area. Modeled Aaddison Creek 24-hour
rainfall h T Itipli h, -
ainfal depths were multiplied by the ap Buffalo Creek o d-hour
propriate factor from Table 21 to account
for the expected decrease in probability of — Chicago Sanitary and Ship Canal N/A
uniform rainfall. Crystal Creek 12-hour
1.3.5 Hydrologic Routing Des Plaines River 10-day
Subbasin runoff hydrographs were routed  Des Plaines River Tributary A 2-hour
within HEC-HMS to reflect attenuation Egast Avenue Ditch 24-hour
due to stormwater storage in channel and .
.. Farmers Prairie Creek 12-hour

overbank areas, upstream of restrictive

structures or control structures, and in re- Feehanville Ditch 24-hour
servoirs or depressional areas. Storage Flagg Creek 24-hour
routing through reservoirs and depres- _

. . Golf Course Tributary 24-hour
sional areas was evaluated using the Mod-
ified Puls level-pool routing methodology. — McDonald Creek 24-hour
Various routing methodologies were ap-  gajt creek 72-hour
plied to different situations within the Sitver Creck ash
subwatershed hydrologic models such as fverree our
Muskingum-Cunge, kinematic wave, and Weller Creek 48-hour
lag and were based on the best available  \yijow Creek 24-hour

data.

1.3.6 Hydraulic Model Setup

Hydraulic model data was developed through field surveys with some additional definition
of channel overbank areas and roadway crests defined using Cook County topographic da-
ta. Cross section locations were developed in HEC GeoRAS, and surveyed channel geome-
try were inserted into topographically generated cross-sectional data. Cross sections were
generally surveyed at intervals of 500 to 1,000 feet. Interpolated cross sections were added at
many locations to the models to increase stability and reduce errors. Bridges, culverts, and
other major hydraulic structures were surveyed within the hydraulic model extent. The lo-
cations of all surveyed and modeled cross sections, bridges, culverts, and other structures
are shown in a figure within Appendix D.

The HEC-RAS hydraulic models for subwatersheds within the Lower Des Plaines River Wa-
tershed incorporate cross-section location, channel data, and structure data from previous
studies, as-built plans, construction plans, and channel and structure surveys completed by
D.B. Sterlin Inc. The channel and structure data was incorporated into the HEC-GeoRAS
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cross-sections extracted from the TIN created in GIS from the 2003 Cook County LiDAR to-
pographic data. Cross sections were generally surveyed at intervals of 500 to 1,000 feet. In-
terpolated cross sections were added at many locations throughout the HEC-RAS hydraulic
models to increase model stability. The locations of all surveyed cross sections, bridges,
culverts, and other structures are shown provided in Appendix D. Specific details of the
composition of the hydraulic model geometry for each subwatershed are provided in the
detailed subwatershed narratives in Chapter 3.

1.3.6.1 Bridges, Culverts, and Hydraulic Structures

As necessary, bridges, culverts, and hydraulic structures were surveyed consistent with
FEMA mapping protocol as identified in Guidelines and Specifications for Flood Hazard Map-
ping Partners, “Guidance for Aerial Mapping and Surveying” (FEMA 2003). A State of Illi-
nois licensed professional land surveyor certified each location as FEMA compliant.
Documentation of certifications is provided in Appendix D. Bridges, culverts, and hydrau-
lic structures were surveyed consistent with the NAVD 1988 datum using 5-centimeter or
better GPS procedures (as specified in NGS-58 for local network accuracy) or third-order (or
better) differential leveling, or trigonometric leveling for short distances. When available,
information from construction and as-built plans was used for recently constructed bridges
in lieu of surveying. Additionally, bridge, culvert, and hydraulic structure information pre-
viously surveyed and incorporated into existing hydraulic models was also utilized. Inef-
fective flow areas were placed at cross sections upstream and downstream of crossings,
generally assuming a contraction ratio of 1:1 and an expansion ratio of 2:1. Contraction and
expansion coefficients generally were increased to 0.3 and 0.5, respectively, at cross sections
adjacent to crossings.

1.3.6.2 Cross-Sectional Data

As necessary, channel cross-sectional data was surveyed consistent with FEMA mapping
protocol as identified in Guidelines and Specifications for Flood Hazard Mapping Partners,
“Guidance for Aerial Mapping and Surveying” (FEMA 2003).

All survey work, including survey of channel cross-sections, was certified as compliant to
FEMA mapping protocol by a licensed professional land surveyor. Documentation of certi-
fications is provided in Appendix D. Channel cross-sections were surveyed consistent with
the North American Vertical Datum, 1988 (NAVD 1988) using 5-centimeter or better GPS
procedures (as specified in NGS-58 for local network accuracy) or third-order (or better) dif-
ferential leveling, or trigonometric leveling for short distances.

In addition to new channel cross-section survey, previously surveyed channel data from ex-
isting hydraulic models was also utilized to represent the existing channel section for sever-
al tributaries.

The overbank portion of the cross-sections utilized in the HEC-RAS hydraulic model geo-
metry were extracted from the TIN created in GIS from the 2003 Cook County LiDAR topo-
graphic data using HEC-GeoRAS. The new and previously surveyed channel data was
combined with the overbank data to create a full-valley cross-section.

Additional cross-sections were interpolated at many locations within the hydraulic models
to aid model stability and reduce errors.

1-10
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1.3.6.3 Boundary Conditions

The downstream boundary condition for the all of the subwatershed except for Addison
Creek and the Lower Des Plaines River Mainstem was the 5-year water surface elevation for
the Des Plaines River at their confluences with the Des Plaines River. Since Addison Creek is
tributary to Salt Creek, the Addison Creek downstream boundary was based on the Salt
Creek FIS. To reflect the timing of Addison Creek and Salt Creek, the Salt Creek 25-year
WSEL of 618.4 feet was used as the 100-year starting water surface elevation. The down-
stream boundary condition for the Mainstem Lower Des Plaines River was the normal depth
method associated with the channel slope of the downstream portion of the Des Plaines
River.

1.3.7 Model Run Settings

All hydraulic model simulations were carried out using the fully dynamic, unsteady flow
simulation settings within HEC-RAS. The Saint-Venant equations, or the continuity and
momentum balance equations for open channel flow, were solved using implicit finite dif-
ference scheme. HEC-RAS has the ability to model storage areas and hydraulic connections
between storage areas and between stream reaches. The computational time step for model
runs was varied as necessary for model stability.

1.3.8 Model Calibration and Verification

Model calibration and verification was performed for tributaries where stream monitoring
data was available to substantiate that the hydrologic and hydraulic model results are con-
sistent with the observed stormwater runoff response for the subwatershed. Available mon-
itoring data used for calibration is described in Section 2.3.1. The hydrologic and hydraulic
models for gaged subwatersheds, including Addison Creek, Buffalo Creek, Lower Des
Plaines River Mainstem, Flagg Creek, McDonald Creek, Salt Creek, and Weller Creek, were
calibrated to the September 13-14, 2008 storm event. Each subwatershed HEC-HMS hydro-
logic model was run with the September 13-14, 2008 precipitation data and the resulting hy-
drographs were run in the HEC-RAS hydraulic model. Resulting stages (or peak water
surface elevations) and associated peak flowrates from the HEC-RAS hydraulic model were
compared to observed values at stream gages and available HWM. Initial calibration model

results generally over-predicted stage, volume, and peak flow rates for the gaged subwater-
sheds.

The parameter utilized for calibration was the CUH storage coefficient, R. Subwatersheds
within Lower Des Plaines River Watershed benefited from the attenuation incorporated by
the use of the basin storage coefficient, R, in the CUH method. The basin storage coefficient,
R, helps incorporate the natural storage characteristics associated with the varying terrain
and watershed shapes within the Lower Des Plaines River Watershed.

A multiplier was applied to the R value uniformly across all subbasins within a subwa-
tershed to meet the District calibration standards. The calibration standards established by
the District in Chapter 6 of the CCSMP are that storage volume and peak flowrate should be
within 30% of the observed values, and water surface elevation should be within 0.5 feet of
observed values. The calibrated models for the gaged subwatersheds were also verified by
running an additional historical event with available observed data. Detailed calibration

1-11
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and verification results for gaged watersheds are presented in subwatershed subsections,
including flow and stage hydrographs comparisons.

All of the gaged subwatersheds utilized a R multiplier to achieve better calibration. As all of
the ungaged watersheds were not calibrated, a relationship between the R value and the av-
erage watershed slope was plotted for the gaged subwatersheds to estimate R value multip-
liers to apply to the ungaged subwatersheds. An estimated R value was incorporated into
each ungaged subwatershed based on average watershed slope. Several ungaged subwater-
sheds had observed HWM data or stream conditions for various storm events that was used
to verify the R value application. Farmers-Prairie Creek and Silver Creek had IDNR-OWR
HWM available for historical storms, while Willow Creek and East Avenue Ditch had ob-
served conditions noted by community officials.

Stage was used as the primary calibration benchmark, since stage is the measured value,
both for high-water marks and the USGS stream gages. USGS stream gages use a field-
measured stage-flow relationship to calculate flow (which is generally not measured).

1.3.9 Flood Inundation Mapping

Flood inundation maps were produced to display the inundation areas associated with the
100-year event. The flood inundation maps were produced by overlaying the results of the
hydraulic modeling on the ground elevation model of the watershed, which was derived
from Cook County LiDAR data.

1.3.10 Discrepancies Between Inundation Mapping and Regulatory Flood Maps

Discrepancies may exist between inundation mapping produced under this DWP and regu-
latory flood maps. Discrepancies may be the result of updated rainfall data, more detailed
topographic information, updated land use data, and differences in modeling methodology.
A discussion of discrepancies is included in Appendix A.

1.3.11 Model Review

The hydrologic and hydraulic models developed under this DWP were independently re-
viewed by AECOM. AECOM’s review of the hydrologic models included a general verifi-
cation of drainage areas, subbasin divides, and hydrologic model parameters such as CN
and CUH parameters. AECOM’s review of the hydraulic models included a general verifi-
cation of roughness values, bank stations, ineffective flow areas, hydraulic structures, boun-
dary conditions and connectivity with the hydrologic model output files.
Recommendations from the independent review have been addressed in the hydrologic and
hydraulic models developed to support the Lower Des Plaines River DWP.

1.4 Development and Evaluation of Alternatives

1.4.1 Problem Area ldentification

Problem area data for the Lower Des Plaines River Watershed was generated from two
sources. The first was community, agency, and stakeholder response data that identified
flooding, erosion, water quality, and maintenance problems recognized by the communities
to be problems. In addition, problem areas were identified by overlaying the results of hy-
drologic and hydraulic modeling on the ground elevation model of the watershed to identi-
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ty structures at risk of flooding along regional waterways. Modeled flood problems general-
ly corroborated the communities” reported problems; however, in many instances, the mod-
el results also showed additional areas at risk of flooding for larger magnitude events. A
secondary source of problem area identification was the existing FEMA FIRM panel maps.
Areas shown within FEMA floodplain were carefully considered in hydrologic and hydrau-
lic modeling and communication with communities in order to identify problem areas.

1.4.2 Economic Analysis
1421 Flood Damages

Property damages due to flooding were assessed based upon the intersection of inundation
areas for modeled recurrence intervals (2-, 5-, 10-, 25-, 50-, and 100-year) with the Cook
County parcel data, considering ground elevation data, to calculate estimated flood depths.
Damages were estimated using a methodology consistent with one developed by the
USACE that estimates structure and contents damage as a fraction of structure value and
based upon the estimated depth of flooding (USACE 2003). The general procedure estimat-
ing property damage due to flooding is outlined in Appendix F of the CCSMP. This method
of damage calculation requires estimating a number of parameters for properties at risk of
flooding which are detailed below.

The foundation for property damage values due to flooding is derived from the 2006 CCTA
data multiplied by a standard factor derived from a statistical analysis comparing recent
sales data to the CCTA property values. The CCTA data includes tax assessed value of land,
improvements, total tax assessed value, structure class (residential single family, multi-
family, industrial etc.), number of stories, basement information, land area (square footage),
and other data fields not relevant to this study.

1.4.2.2 Identification of Parcels at Risk of Flooding

Parcel boundaries were converted to points within the GIS application, and then the points
were moved to the low side of structures at risk of flooding. Intersection of inundation
boundaries with parcel data was then performed for each modeled recurrence interval
storm and used to identify parcels within the subwatershed that may, based upon their ze-
ro-damage elevations, be subject to property damage due to flooding for a particular recur-
rence interval.

1-13
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1.4.2.3 Parcel Zero Damage Elevation

Structures do not incur damage due to flooding until the water surface exceeds the zero-
damage elevation, at which water is assumed to begin flowing into the structure and cause

damages. For most structures, the zero-
damage elevation is the ground surface.
Floodwaters exceeding the ground surface
may enter the structure through doorways,
window wells, and other openings within the
structure. The zero-damage elevation was as-
sumed to be the ground elevation for all par-
cels within the Des Plaines River Watershed.
The ground elevation estimate was obtained at
the point representing the parcel, generally on
the lower, stream-side of the actual structure
or from survey information. A summary of
the watersheds with ground survey informa-
tion is provided in Table 1.3.5.

1.4.2.4 Parcel First Floor Elevation

TABLE 1.3.5

Subwatersheds with Ground Survey
Subwatershed Source

Feehanville Ditch D.B. Sterlin Inc.

Farmers-Prairie Creek’ IDNR-OWR

McDonald Creek D.B. Sterlin Inc., District

Silver Creek District
Weller Creek District
Willow Creek D.B. Sterlin Inc., District

Survey from Executive Summary - Des Plaines River, Rand Park
Flood Control For Des Plaines and Park Ridge, Cook County, Ili-
nois, (IDNR-OWR, August, 1997)

USACE depth-damage curves relate flooding depths to the first floor elevation of the struc-

ture, a value not provided within the CCTA
data. FFE generally were not surveyed for the
Lower Des Plaines River DWP, as that would
require several thousand measurements; how-
ever, some subwatersheds utilized had survey
data available that was incorporated. A sum-
mary of the watersheds with first floor survey
information is provided in Table 1.3.6. A sam-
ple of available surveyed field measurements
of the FFE offset from ground elevation were
reviewed in the Lower Des Plaines River Wa-
tershed to document expected values and va-
riability of this component of the damage
analysis. Based upon review of the collected
tirst floor elevations, it was not possible to

TABLE 1.3.6

Subwatersheds with First Floor Survey
Subwatershed Source

Feehanville Ditch D.B. Sterlin Inc.

Farmers-Prairie Creek* IDNR-OWR

McDonald Creek D.B. Sterlin Inc., District

Silver Creek District
Weller Creek District
Willow Creek D.B. Sterlin Inc., District

Survey from Executive Summary - Des Plaines River, Rand Park
Flood Control For Des Plaines and Park Ridge, Cook County, Illi-
nois, (IDNR-OWR, August, 1997)

identify a pattern to predict the first floor elevation based upon factors such as subwa-
tershed, estimated age of structure, or structure type. Furthermore, it was noted that the av-
erage first floor elevation offset was roughly 12 inches from the ground elevation, or slightly
lower for structures that did not have basements. Based upon the data collected, first floor
elevation offsets from ground elevation were estimated throughout the watershed as 12

inches for structures with and without basements.

1.4.2.5 Structure Estimated Value

The estimated value of flooded structures is an input to damage calculations. The CCTA da-
ta included data that identified values for the land value as well as the improvement value
(i.e., building, garage, etc.). The values in the CCTA data are assessed valuations of the es-
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timated property value, which require a factor to bring the value, depending on the struc-
ture’s use, to the CCTA estimation of property value. For example, residential structures re-
ceive an assessed valuation factor of 16 percent, thus the value identified by CCTA is the
CCTA estimated value divided by a standardized 0.16. The adjusted CCTA data (reported
values divided by the assessed valuation factor) was then compared with recent sales data
throughout the county to statistically derive a multiplier that brings the 2006 CCTA esti-
mated value of the properties to 2008 market value of properties. This multiplier was calcu-
lated to be 1.66. Since this plan analyzes damage to the structure, the land component of the
property value was removed from the analysis. The value of the structure was computed by
applying the assessed valuation multiplier and the District calculated market value multip-
lier to the improvement value identified in the CCTA data. This method was used on all
property types to generate information to be used in the damage calculations.

1.4.2.6 Depth-Damage Curves

Six residential depth-damage curves were obtained from the USACE technical guidance
memorandum EGM 04-01 (USACE, 2003) to relate estimated structure and contents damage
to structure replacement value as a function of flooding depth. These damage curves are one
story, two-story, and split-level resident structures, either with or without basements. For
nonresidential structures, a depth-damage curve representing the average of structure and
contents depth damage curves for a variety of structure types, generated by the Galveston
District of the USACE was selected for use. Appendix F contains the depth-damage curves
used to calculate property damage due to flooding. CCTA data was analyzed to identify the
number of stories on residential structures and the presence or absence of a basement.

1.4.2.7 Property Damage Calculation

The estimated structure value, flooding depth, and depth-damage curve information were
used to estimate the property damage from flooding for a specific structure due to a storm of
given recurrence interval. Higher magnitude events, such as the 100-year event, cause higher
damages for flooded properties but also

have a lower likelihood of occurring in a E'GURE 1.4.1 o

given year. Figure 1.4.1 shows the hypo- ypothe:t‘lcal Damage-Frequency Relationship

thetical relationship between expected
damage and modeled recurrence interval.
Estimated annual damages were calculated
according to Appendix F of Chapter 6 of
the CCSMP, essentially weighting the ex-
pected annual damages by their annual
probability of occurrence. Damages were
then capitalized over a 50-year period of
analysis, consistent with the period of
analysis over which maintenance and re-
placement costs were calculated, using the
federal discount rate for 2008 of 4.875 per-
cent.

Damages ($)

1.4.2.8 Erosion Damages Probability of Exceedence

Locations of potential erosion risk were
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identified through community response data. The CCSMP contains direction that erosion
damages be estimated as the full value of structures at “imminent risk” of damage due to
streambank erosion, and that erosion damages not be assessed for loss of land. Field visits to
areas identified as erosion problems were performed. Properties and infrastructure were
judged to be at imminent risk if they were located within 30 feet of a site of active erosion, cha-
racterized by exposed earth, lack of vegetation, or collapsing banks. The estimated market
value of the structure derived from CCTA data was used to estimate erosion damages for
structures deemed at imminent risk. For infrastructure at risk other than property, such as
roads and utilities, an estimate of the replacement value of these structures was used to assess
erosion damages.

1.4.2.9 Transportation Damages

Transportation damage generally was estimated as 15 percent of property damage due to
flooding. In some specific instances, significant transportation damages may occur in ab-
sence of attendant property damage due to flooding. For the Lower Des Plaines River Wa-
tershed, specific transportation damages were calculated when flooding fully blocked all
access to a specific area in the watershed and these damages were not adequately captured
as a fraction of property damages. In such instances, transportation damages were calcu-
lated according to FEMA guidance in the document “What Is a Benefit?” (FEMA, 2001). The
duration of road closure was estimated for the modeled storms, and transportation damage
was calculated according to a value of $39.82 (based on a FEMA recommended rate of
$32.23 in 2000 and brought forward to 2008 using a 3.068% discount rate) per hour of delay
per vehicle based on average traffic counts.

1.4.3 Alternative Development and Evaluation

Potential stormwater improvements, referred to within the DWP as alternatives, were devel-
oped using a systematic procedure to screen, develop, and evaluate technologies consistently
throughout the Lower Des Plaines River Watershed. Tributary-specific technologies were
screened and evaluated in consideration of the stormwater problems identified through
community response data and modeling. An alternative is a combination of the technologies
developed to address the identified stormwater problems. In many instances, communities
had ideas or suggestions regarding potential resolution of their stormwater problems, and
these ideas were solicited during workshops and subsequent comment periods and were con-
sidered during alternative development.

Alternatives were evaluated with respect to their ability to reduce flooding, erosion, and
other damages under existing conditions. The reduction in expected damages for an alterna-
tive is called a benefit. Conceptual level costs were developed for each alternative using
countywide unit cost data that considered expected expenses such as excavation, land-
acquisition, pipe costs, channel lining, etc. Standard countywide markups were used to ac-
count for the cost of utility relocation, profit, design engineering and construction manage-
ment costs, and contingency. Expected maintenance and replacement costs were considered
over a 50-year design period. Detailed design studies are required to confirm details asso-
ciated with the feasibility of construction and precise configuration of proposed facilities.

Additional non-economic factors, such as the number of structures protected, the expected
water-quality benefit, and the impact on wetland or riparian areas were considered in alter-
native development and evaluation.
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1. INTRODUCTION

1.4.3.1 Flood Control

Flood control technologies were considered during the development of alternatives for ad-
dressing flooding problems, as summarized in Table 1.4.1. After selection of an appropriate
technology or technologies for a problem area, and review of information provided by com-
munities and obtained from other sources (such as aerial photography and parcel data) re-
garding potentially available land, conceptual alternatives were developed.

Hydrologic or hydraulic models for alternative conditions were created to analyze the effect
of the conceptual alternatives. Initial model runs were performed to determine whether an al-
ternative significantly affected WSEL near the target problem area, or had negative impacts in
other parts of the tributary area. For models that resulted in significant reduction in WSEL, a
full set of alternative conditions model runs was performed, and expected damages due to
flooding were evaluated for the alternative conditions. Benefits were calculated based on
damages reduced from existing to proposed conditions.

1.4.3.2 Floodproofing and Acquisition

Alternatives consisting of structural flood control measures may not feasibly provide a 100-
year level of protection for all structures. The DWP identifies areas that will experience flood-
ing at the 100-year event, even if recommended alternatives are implemented. Floodproofing
and/or acquisition of such structures are nonstructural flood control measures that may re-
duce or eliminate damages during flood events, which is why these measures are listed in Ta-
ble 1.4.1. However, due to the localized nature of implementing such solutions, the District
may look to address structures that are candidates for nonstructural flood control measures
under separate initiatives, outside of the CIP.

1.4.3.3 Erosion Control

Erosion control alternatives were developed to address problem areas where erosion prob-
lems on regional waterways were determined to threaten structures. Damages were calcu-
lated based on the value of the threatened structures. Erosion control alternatives
considered a full range of alternative technologies as summarized in Table 1.4.2.

1.4.3.4 Water Quality

The potential effect of alternatives on water quality was considered qualitatively. Most deten-
tion basins built for flood control purposes have an ancillary water quality benefit because pol-
lutants in sediment will settle out while water is detained. Sediments can be removed as a part
of maintenance of the detention basin, preventing the pollutants from entering the waterway.
Detention basins typically have a sediment forebay specifically designed for this purpose. Some
detention basins could be designed as created wetland basins with wetland plants included
which could naturally remove pollutants and excess nutrients from the basin. Erosion control
alternatives can help address water quality problems through reduction of sedimentation.

TABLE 1.4.1
Flood Control Technologies

Flood Control
Option Description Technology Requirements

Detention/Retention

Detention facilities  Impoundments to temporarily store stormwater Open space, available land. Only an
(Dry basins) in normally dry basins. upstream option.

1-17



LOWER DES PLAINES RIVER DETAILED WATERSHED PLAN

TABLE 1.4.1

Flood Control Technologies

Flood Control
Option

Description

Technology Requirements

Retention facilities
(Wet basins)

Pumped detention

Underground de-
tention

Bioretention

Impoundments that include a permanent pool
which stores stormwater and removes it through
infiltration and evaporation. Retention facilities
generally have an outfall to the receiving water-
way that is located at an elevation above the
permanent pool.

Similar to detention or retention facilities, but
includes a portion of the impoundment which
cannot be drained by gravity and must be
pumped out.

A specialized form of storage where stormwater
is detained in underground facilities such as
vaults or tunnels. Underground detention may
also be pumped.

Decentralized microbasins distributed through-
out a site or watershed to control runoff close to
where it is generated. Runoff is detained in the
bioretention facilities and infiltrated into the soll
and removed through evapotranspiration.

Open space, available land. Only an
upstream option.

Open space, available land. Only an
upstream option. Best applied when
significant area is available to allow for
filling only during large storms.

Space without structures, available
land. Only an upstream option. Signifi-
cantly more expensive than above
ground facilities. Surface disruption
must be acceptable during construction.

Open space, multiple available oppor-
tunities for various sizes of open
space.

Conveyance Improvement

Culvert/bridge re-
placement

Channel improve-
ment

Enhancement of the hydraulic capacity of cul-
verts or bridges through size increase, rough-
ness reduction, and removal of obstacles (for
example, piers).

Enhancement of the hydraulic capacity of the
channels by enlarging cross sections (for exam-
ple, floodplain enhancement), reducing rough-

Applicable only if restricted flow and no
negative impact upstream or down-
stream. May require compensatory sto-
rage to prevent negative downstream
impact. Permitting requirements and
available adjacent land.

No negative upstream or downstream
impact of increased conveyance ca-
pacity. Permitting requirements and

ness (for example, lining), or channel available adjacent land. Permanent
realignment. and/or construction easements.
Flood Barriers
Levees Earth embankments built along rivers and Permitting requirements and available
streams to keep flood waters within a channel. adjacent land. Wide floodplains will be
analyzed. Requires 3 feet of freeboard
to remove structures behind levees
from regulatory floodplain. Often re-
quires compensatory storage.
Floodwalls Vertical walls typically made of concrete or other Permitting requirements and available
hard materials built along rivers and streams to  adjacent land. Permanent and/or con-
keep flood waters within a channel. struction easements.
Acquisition Acquisition and demolition of properties in the Severe flooding, repetitive losses,

floodplain to permanently eliminate flood dam-
ages. In some cases, acquired property can be
used for installation of flood control facilities.

other alternatives are not feasible.

Floodproofing

Elevation
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1. INTRODUCTION

TABLE 1.4.1

Flood Control Technologies

Flood Control
Option

Description

Technology Requirements

Dry Floodproofing

Wet Floodproofing

Installation of impermeable barriers and flood
gates along the perimeter of a building to keep
flood waters out. Typically deployed around
commercial and industrial buildings that cannot
be elevated or relocated.

Implementation of measures that do not prevent
water from entering a building but minimize
damages; for example, utility relocation and in-
stallation of resistant materials.

Better suited for basement or shallow
flooding. Need the ability to provide
closure of openings in walls or levees.
Plan for emergency access to permit
evacuation.

Most applicable for larger buildings
where content damage due to flooding
can be minimized. Waterproofing sea-
lant applied to walls and floors, a floor

drain and sump pump.

TABLE 1.4.2

Erosion Control Technologies

Erosion Con- Technology Require-
trol Option Description ments

Natural (vege-  The stabilization and protection of eroding overland flow areas Requires streambank

tated or bioen-
gineered)
stabilization

Vegetating by
sodding, seed-
ing, or planting

Vegetated ar-
moring (joint
planting)

Vegetated cel-
lular grid (ero-
sion blanket)

Reinforced
grass systems

Live cribwall

or streambanks with selected vegetation using bioengineering
techniques. The practice applies to natural or excavated chan-
nels where the streambanks are susceptible to erosion from the
action of water, ice, or debris and the problem can be solved
using vegetation. Vegetative stabilization is generally applica-
ble where bankfull flow velocity does not exceed 5 ft/sec and
soils are more erosion resistant, such as clayey soils. Combi-
nations of the stabilization methods listed below and others
may be used.

Establishing permanent vegetative cover to stabilize disturbed or
exposed areas. Required in open areas to prevent erosion and
provide runoff control. This stabilization method often includes
the use of geotextile materials to provide stability until the vege-
tation is established and able to resist scour and shear forces.

The insertion of live stakes, trees, shrubs, and other vegetation
in the openings or joints between rocks in riprap or articulated
block mat (ABM). The object is to reinforce riprap or ABM by
establishing roots into the soil. Drainage may also be improved
through extracting soil moisture.

Lattice-like network of structural material installed with planted
vegetation to facilitate the establishment of the vegetation, but
not strong enough to armor the slope. Typically involves the
use of coconut or plastic mesh fiber (erosion blanket) that may
disintegrate over time after the vegetation is established.

Similar to the vegetated cellular grid, but the structural cover-
age is designed to be permanent. The technology can include
the use of mats, meshes, interlocking concrete blocks, or the
use of geocells containing fill material.

Installation of a regular framework of logs, timbers, rock, and
woody cuttings to protect an eroding channel bank with struc-
tural components consisting of live wood.

slopes flat enough to pre-
vent slope failure based
upon underlying  soils.
Channels with steep banks
with no room for expansion
or high bank full velocities
(> 5 ft/sec) should avoid
these technologies.

1-19



LOWER DES PLAINES RIVER DETAILED WATERSHED PLAN

TABLE 1.4.2

Erosion Control Technologies

Erosion Con-
trol Option

Description

Technology Require-
ments

Structural sta-
bilization

Interlocking
concrete

Riprap

Gabions

Grade Control

Concrete
channels

Stabilization of eroding streambanks or other areas by use of
designed structural measures, such as those described below.
Structural stabilization is generally applicable where flow veloci-
ties exceed 5 ft/sec or where vegetative streambank protection
is inappropriate.

Interlocking concrete may include A-Jacks®, ABM, or similar
structural controls that form a grid or matrix to protect the
channel from erosion. A-Jacks armor units may be assembled
into a continuous, flexible matrix that provides channel toe pro-
tection against high velocity flow. The matrix of A-Jacks can be
backfilled with topsoil and vegetated to increase system stabili-
ty and to provide in-stream habitat. ABM can be used with or
without joint planting with vegetation. ABM is available in sev-
eral sizes and configurations from several manufacturers. The
size and configuration of the ABM is determined by the shear
forces and site conditions of the channel.

A section of rock placed in the channel or on the channel banks
to prevent erosion. Riprap typically is underlain by a sand and
geotextile base to provide a foundation for the rock, and to pre-
vent scour behind the rock.

Gabions are wire mesh baskets filled with river stone of specific
size to meet the shear forces in a channel. Gabions are used
more often in urban areas where space is not available for oth-
er stabilization techniques. Gabions can provide stability when
designed and installed correctly, but failure more often is sud-
den rather than gradual.

A constructed concrete channel designed to convey flow at a
high velocity (greater than 5 ft/sec) where other stabilization me-
thods cannot be used. May be suitable in situations where
downstream areas can handle the increase in peak flows and
there is limited space available for conveyance.

Prevent streambank erosion from excessive discharge velocities
where stormwater flows out of a pipe. Outlet stabilization may
include any method discussed above.

Applicable to areas with
steep streambank slopes
(>3:1) and no room for
channel expansion, or
areas with high velocities
(> 5 ft/sec) can benefit from
this technology.

The enabling legislation (70 ILCS 2605/7h (g)) for the District’s stormwater management
program states “the District shall not use Cook County Forest Preserve District land for
stormwater or flood control projects without the consent of the Forest Preserve District
(FPD)”; therefore proposed projects involving FPD property cannot be implemented with-
out FPD’s permission. The District will work collaboratively with FPD to develop multi- ob-
jective projects beneficial to both agencies along with our constituents and also consistent
with our individual missions.
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2. Watershed Characteristics

2.1 General Watershed Description

The Des Plaines River Watershed is located in portions of Racine and Kenosha Counties in
Wisconsin and Lake, Cook, DuPage, and Will Counties in Illinois. The majority of the wa-
tershed is urban developed area within the Chicago Metropolitan area with most remaining
agricultural lands in Lake and Will Counties. Approximately 680 square miles of watershed
area is tributary to the Des Plaines River at the Cook-Will County border. The largest tribu-

tary to the Lower Des Plaines River Watershed is the Salt Creek Subwatershed.

Figure 1.1 shows the major streams within the Lower Des Plaines River Watershed. Figure 1.1 al-
so shows the subwatershed divides for the major streams within the Lower Des Plaines River
Watershed. Table 2.1.1 lists the municipalities within the Lower Des Plaines River Watershed. Ta-
ble 2.1.2 lists the major streams and tributaries to the Lower Des Plaines River and stream lengths.
Each stream is briefly described with a narrative in the following subsection.

TABLE 2.1.1

Municipalities in the Lower Des Plaines River Watershed

% of Municipality

% of Lower Des

% of Municipality

% of Lower Des

Area within Lower Plaines River Area within Lower Plaines River
Des Plaines River ~ Watershed Area by Des Plaines River ~ Watershed Area
Municipality’ Watershed Municipality Municipality Watershed by Municipality

Arlington 92 8.4 Lyons 97 1.2
Heights

Bedford Park 2 <1 Maywood 100 15
Bellwood 100 13 Mc Cook 16 <1
Bensenville 100 <1 Melrose Park 100 2.3
Berkeley 92 <1 Mount Prospect 100 5.6
Berwyn 1 <1 Niles 26 <1
Broadview 100 <1 Norridge 69 <1
Brookfield 100 1.6 North Riverside 99 <1
Buffalo Grove 100 1.2 Northbrook 14 <1
Burr Ridge 100 15 Northlake 100 1.7
Chicago 6 8.0 Oak Park 24 0.5
Countryside 20 1.3 Palatine 17 1.2
Deer Park 73 <1 Park Ridge 99 3.9
Des Plaines 100 7.9 Prospect 100 2.3

Heights

Elk Grove Vil- 45 2.7 River Forest 100 1.3
lage

Elmwood Park 100 1.1 River Grove 100 1.3
Forest Park 99 1.3 Riverside 100 1.1
Forest View <1 <1 Rolling Mea- 12 <1

dows

Franklin Park 100 25 Rosemont 100 <1
Glenview 15 1.2 Schiller Park 100 1.5
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TABLE 2.1.1
Municipalities in the Lower Des Plaines River Watershed
% of Municipality % of Lower Des % of Municipality % of Lower Des
Area within Lower Plaines River Area within Lower Plaines River
Des Plaines River ~ Watershed Area by Des Plaines River Watershed Area
Municipality? Watershed Municipality Municipality Watershed by Municipality
Harwood 24 <1 Stickney 5 <1
Heights
Hillside 96 11 Stone Park 100 <1
Hinsdale 98 <1 Summit 15 <1
Hodgkins 85 1.2 Unincorporated - 12.3
Cook County
Indian Head 100 <1 Westchester 17 1.7
Park
Justice 2 <1 Western 100 1.3
Springs
La Grange 65 <1 Wheeling 86 4.8
La Grange Park 100 1.2 Willow Springs 50 11
Lemont 2 0.1
TABLE 2.1.2
Lower Des Plaines River Watershed Open Channel Stream Lengths
Open Channel Name Length (miles) Open Channel Name Length (miles)
57th Street Ditch 0.5 Higgins Creek Tributary A 11
59th Street Ditch 0.8 Higgins Creek Tributary B 0.4
63rd Street Ditch 0.6 Industrial Tributary 0.6
79th Street Ditch 0.3 McDonald Creek 6.4
Addison Creek 8.6 McDonald Creek North Branch 1.7
Addison Creek Lake and Mannheim
Tributary 0.4 McDonald Creek South Branch 0.7
Buffalo Creek 6.4 McDonald Creek Tributary A 1.2
Buffalo Creek Tributary A 3.1 McDonald Creek Tributary B 11
Buffalo Creek Unnamed Tributary A 11 Motel Tributary 0.3
Buffalo Creek Unnamed Tributary B 0.6 Plainfield Road Ditch 0.7
Chicago Sanitary and Ship Canal 21.9 Prairie Creek 15
Crystal Creek 2.3 Salt Creek 9.4
Crystal Creek Tributary 1.6 Salt Creek Middle Fork 0.9
Mainstem Lower Des Plaines River 48.8 Salt Creek South Fork 1.4
Des Plaines River Tributary A 1 Sexton Ditch 0.3
East Avenue Ditch 2.2 Silver Creek 7.5
Farmer's Creek 2 Weller Creek 5.9
Feehanville Ditch 2.3 Weller Creek Diversion Channel 0.6
Flagg Creek 7.7 Weller Creek Old Channel 0.7
Flagg Creek Tributary A 1.2 White Pine Ditch 0.7
William Rogers Memorial Diversion
Flagg Creek Tributary B 1.2 Channel 1.6
Flagg Creek Tributary C 2 Willow Creek 5.7
Golf Course Tributary 11 Higgins Creek Tributary A 11
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TABLE 2.1.2
Lower Des Plaines River Watershed Open Channel Stream Lengths

Open Channel Name Length (miles) Open Channel Name Length (miles)

Higgins Creek 4.9 Higgins Creek Tributary B 0.4

Total 173

®Des Plaines River Tributary A, East Avenue Ditch, and a portion of the Mainstem Lower Des Plaines River drain
to the Summit Conduit/Chicago Sanitary and Ship Canal

Table 2.1.3 lists the subwatersheds each municipality drains to, with subwatersheds listed in
decreasing order based upon the area within the municipality. Although municipalities con-
tribute stormwater to the listed subwatersheds, the actual stream may not be included with-
in the municipality’s boundaries.

TABLE 2.1.3

Municipality and Subwatersheds within the Municipality Boundary

Municipality

a, b, c

Subwatersheds within Municipality Boundary (square miles)

Arlington Heights

Bedford Park
Bellwood
Bensenville
Berkeley
Berwyn
Broadview
Brookfield
Buffalo Grove
Burr Ridge
Chicago

Countryside

Deer Park

Des Plaines

Elk Grove Village
Elmwood Park
Forest Park
Forest View
Franklin Park
Glenview
Harwood Heights
Hillside
Hodgkins

Weller Creek(8.81), McDonald Creek(4.61), Buffalo Creek (1.47), Willow
Creek® Feehanville Ditch®

Des Plaines River (0.15)

Addison Creek(2.39), Des Plaines River’

Silver Creek®, Addison Creek(0.17)

Addison Creek(1.27)

Des Plaines River”

Addison Creek(1.04), Des Plaines River(0.69), Salt Creek”
Salt Creek(2.59), Des Plaines River(0.46)

Buffalo Creek(1.97) McDonald Creek(0.16)

Flagg Creek(2.54), Des Plaines River®

Des Plaines River (6.81), Willow Creek(4.21), Crystal Creek(3.15), Silver
Creek(0.66)

Des Plaines River(1.18), East Avenue Ditch(0.86), 67th Street Ditch(0.25), Flagg
Creek(0.20), Des Plaines Tributary A°

Buffalo Creek®

Des Plaines River(7.32), Weller Creek(3.70), Willow Creek(2.07) Farmer's Prairie
Creek(0.80), Feehanville Ditch(0.56), McDonald Creek”

Willow Creek(4.84)

Des Plaines River(1.56), Golf Course Tributary(0.35)

Des Plaines River(2.40)

Des Plaines River”

Silver Creek(2.93), Des Plaines River(1.26), Crystal Creek(0.52), Addison Creek”
Des Plaines River(1.91), Farmer's Prairie Creek(0.16), Feehanville Ditch®

Des Plaines River(0.19)

Addison Creek(1.97), Salt Creek®

Des Plaines River(2.08), East Avenue Ditch®, Flagg Creek®
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TABLE 2.1.3

Municipality and Subwatersheds within the Municipality Boundary

Municipality

Subwatersheds within Municipality Boundary (square miles) ®® ¢

Indian Head Park
Justice

La Grange

La Grange Park
Lemont

Lyons
Maywood
McCook
Melrose Park

Mount Prospect

Niles

Norridge

North Riverside
Northbrook
Northlake

Oak Park
Palatine

Park Ridge
Prospect Heights

River Forest
River Grove
Riverside

Rolling Meadows
Rosemont
Schiller Park
Stickney

Stone Park
Summit

Unincorporated Cook
County

Westchester
Western Springs
Wheeling

Willow Springs

Flagg Creek(0.91), Des Plaines Tributary A®, East Avenue Ditch®, 67th Street Ditch®

Des Plaines River

Salt Creek(1.51), Des Plaines Tributary A, East Avenue Ditch, Des Plaines River,
Flagg Creek

Salt Creek(2.24)

Des Plaines River(0.16)

Des Plaines River(1.93), Salt Creek(0.19)

Des Plaines River(2.63), Silver Creek®, Addison Creek”

East Avenue Ditch(0.28), Des Plaines River(0.17)

Silver Creek(2.06), Addison Creek(1.57), Des Plaines River(0.59)

Weller Creek(5.43), Feehanville Ditch(2.02), McDonald Creek(1.73), Des Plaines
River, Willow Creek(0.58)

Farmer's Prairie Creek(1.29), Des Plaines River(0.26)
Des Plaines River(1.29)

Des Plaines River(1.37) Salt Creek(0.21), Addison Creek”
Des Plaines River(1.79)

Addison Creek(2.72), Salt Creek(0.47)

Des Plaines River(1.13)

Buffalo Creek(2.26),Weller Creek®, McDonald Creek”

Des Plaines River(6.70), Farmer's Prairie Creek(0.41)

McDonald Creek(2.79),Des Plaines River(1.06), Buffalo Creek(0.32), Weller
Creek(0.11)

Des Plaines River(2.48)

Des Plaines River(2.19), Golf CourseTributary(0.21)

Des Plaines River(2.02)

Weller Creek(0.68), Willow Creek®

Willow Creek(1.02), Des Plaines River(0.77), Crystal Creek®
Crystal Creek(1.68), Des Plaines River(1.08) Silver Creek”
Des Plaines River”

Addison Creek(0.33), Silver Creek”

Des Plaines River(0.33)

Des Plaines River(10.23), Salt Creek(2.20), Silver Creek(1.90), Willow Creek(1.84),
Farmer's Prairie Creek(1.77), Buffalo Creek(1.39), Flagg Creek(1.03), Addison
Creek(0.94), Des Plaines Tributary A(0.40), Weller Creek(0.28), McDonald
Creek(0.26), Feehanville Ditch®, Crystal Creek®, 67th Street Ditch®

Salt Creek(1.96), Addison Creek(1.29)

Flagg Creek(1.8), Salt Creek(0.59), Des Plaines Tributary A°

Buffalo Creek(5.09), Des Plaines River(3.13), McDonald Creek(0.53)
Des Plaines River(1.51), Flagg Creek(0.50)

®Subwatersheds are in alphabetical order
® ess than 0.1 square miles within municipality contributes to watershed, “Within Cook County
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2.2 Stormwater Problem Data

To support DWP development, the District solicited input from stakeholders within the wa-
tershed. Municipalities, townships, and countywide, statewide, and national agencies such as
CCHD, IDNR-OWR, IDOT, and the USACE, for example, were asked to fill out two forms
with information to support DWP development. Organizations such as ecosystem partner-
ships were also contacted by the District as part of this information-gathering effort. Form A
included questions on stormwater data and regulations, Form B included questions on known
flooding, erosion, and stream maintenance problem areas. In addition to problem areas re-
ported by municipalities, townships, public agencies and other stakeholders, results of hydro-
logic and hydraulic modeling performed as a part of DWP development identified
stormwater problem areas. The hydrologic and hydraulic modeling process is described in
general in Section 1.3 and specifically for each modeled tributary in Section 3.

Figure 2.2.1 and Table 2.2.1 summarize the responses to Form B questions about flooding,
erosion, and stream maintenance problem areas. As noted, the scope of the DWP addresses
regional problems along open channel waterways. The definition of regional problems was
provided in Section 1.
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2. WATERSHED CHARACTERISTICS

2.3 Watershed Analysis Data

2.3.1 Monitoring Data
2311 USGS Gage Data

The USGS owns and maintains a nationwide network of stream gages used to record real-
time measurements of the monitored stream’s water surface elevations. Rating curves de-
veloped through periodic paired stage and flow measurements are used to relate estimated
flow to measured stage. Within Cook County, a total of 9 stream gages were utilized along
Addison Creek, Buffalo Creek, Des Plaines River, Flagg Creek, McDonald Creek, Salt Creek,
and Weller Creek. Additionally, data from two gages along the Des Plaines River within
Lake County were used for hydrologic modeling purposes. Table 2.3.1 summarizes the
USGS gage data utilized for the Lower Des Plaines River Watershed.

TABLE2.3.1
USGS Stream Gage Data in the Lower Des Plaines River Watershed
o Discharge Discharge Stage Stage
Gage Description ) )
Begin Date End Date Begin Date End Date
Buffalo Creek . .
05528500 Near Wheeling 08/12/1952 ongoing 10/01/1993 ongoing
Des Plaines
05529000 River Near Des 10/01/1940 ongoing 10/01/1993 ongoing
Plaines
McDonald
05529500 Creek Near 08/13/1952 ongoing 10/01/1993 ongoing
Mount Prospect
Weller Creek at ; ;
05530000 Des Plaines 10/01/1950 ongoing 10/01/1993 ongoing
Salt Creek at
05531500 Western 10/01/1945 ongoing 02/28/1994 ongoing
Springs
Addison Creek . .
05532000 at Bellwood 08/16/1950 ongoing 10/01/1993 ongoing
05532300 Salt Creekat N/A N/A 10/01/1989 10/01/2010
Brookfield
Des Plaines
05532500 River at River- 10/01/1943 ongoing 10/06/1993 ongoing
side
Flagg Creek
05533000 Near Willow 07/26/1951 ongoing 10/01/1993 ongoing
Springs

Note: All stream gages noted are within Cook County.
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LOWER DES PLAINES RIVER DETAILED WATERSHED PLAN

2.3.1.2 Rainfall Data

Due to the size of the Des Plaines River Watershed tributary to the downstream limit of the
study at the Des Plaines River at the Will County border, numerous sources for rainfall data
were used. Rainfall data was obtained for the gages noted below for storms and dates from
approximately 2000 to 2010 to support calibration and verification of the Lower Des Plaines
River Mainstem model and gaged tributaries. Figure 2.3.1 shows locations where rainfall
gage data was available to support the Lower Des Plaines River Watershed DWP.

The ISWS owns and maintains 25 rain gages in Cook County. Five ISWS rain gages—1, 3, 5,
8, and 11 —are located within the Des Plaines River Watershed. Three ISWS rain gages - 4,
6, and 9 - are located adjacent to the Des Plaines River Watershed. Rainfall is recorded con-
tinuously at 10-minute intervals, processed by the ISWS to ensure quality, and available for
purchase.

The District owns and maintains six rain gages near the Des Plaines River Watershed that
record rainfall. These gages are located in Chicago at the North Branch Pump Station and at
Springfield Avenue, at Shermer Road in Glenview, at Howard Street in Skokie, at Pershing
Road in Cicero, and at Natchez Avenue in Burbank. The data from these gages was utilized
to help complete the Thiessen Polygon analysis.

The USGS, IDNR, and local entities cooperate to own and maintain rain gages in or near the
Des Plaines River Watershed that record rainfall at 5-minute intervals. The gages used in
this study are located at Des Plaines River near Gurnee, Oak Brook Well at Oak Brook, Salt
Creek at Elmhurst, Salt Creek at Rolling Meadows, Schaumburg Public Works in Schaum-
burg, O’'Hare International Airport in Chicago, Wheaton Water Department at Wheaton,
and Woodridge WWTF at Woodridge.

Lake County, Illinois owns and maintains 13 rain gages in or near the Des Plaines River Wa-
tershed that record rainfall at 5-minute intervals. These gages are located at Antioch, Buffa-
lo Grove, Gages Lake, Lake Zurich, Libertyville, Lindenhurst, Old Mill Creek, Riverwood,
Round Lake, Vernon Township, Wauconda, Waukegan, and Zion.

In Wisconsin, local entities record rain gage information commonly at less frequent intervals
than those in Illinois. The rain gages utilized in Wisconsin include the Union Grove Waste-
water Treatment Plant, Racine Wastewater Treatment Plant, Kenosha Regional Airport, Ke-
nosha Wastewater Treatment Plant, Paddock Lake, and the Pleasant Prairie Wastewater
Treatment Plant.

2.3.1.3 Stage Data

HWM made by the USGS following the September 2008 storm event were surveyed by D. B.
Sterlin, Inc. and used for model calibration for the Addison Creek and Salt Creek Subwater-
sheds and for the Lower Des Plaines River Mainstem Watershed. IDNR-OWR crest stage
data for limited storm events was available for Farmers-Prairie Creek and Silver Creek and
used for verification purposes.
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2. WATERHSED CHARACTERISTICS

Figure 2.3.1 shows locations where monitoring data was available to support the Lower Des
Plaines River Watershed DWP. Thiessen polygons, which divide the watershed into areas
closest to each ISWS rain gage, are also shown.

2.3.2 Subwatershed Delineation

Each major tributary model (Addison Creek, Buffalo Creek, etc.) was subdivided into subba-
sins to form the basis of the hydrologic model and modeled assuming a unified response to
rainfall based on land use characteristics and soil type. Elevation data provided by Cook
County, described in Section 2.3.4, was the principal data source used for subbasin delinea-
tion. Drainage divides were established based upon consideration of the direction of steepest
descent from local elevation maxima, and refined in some instances to reflect modifications to
topographic drainage patterns caused by stormwater management infrastructure (TARP,
storm sewer systems, culverts, etc.). Boundaries were defined to most accurately represent
the area tributary to specific modeled elements, such as constrictions caused by crossings, and
reservoirs. References to previous studies and consultation with community representatives
were also valuable resources to assist in determination of boundaries. GIS data was developed
for all subbasins delineated and used for hydrologic model data development.

Following the definition of tributary subwatersheds, each tributary was studied in detail
and was divided into smaller subbasins. The size of subbasins varied based upon the natu-
ral topography, reservoirs, storm sewers, and specific modeled elements, such as restrictive
stream crossings.

Figure 2.3.2 shows the subwatersheds and subbasins developed for the Lower Des Plaines
River DWP.

2.3.3 Drainage Network

The principal waterways of the Lower Des Plaines River Watershed were generally defined
during Phase A of the DWP and refined during Phase B of the DWP. Initial identification of
the stream centerline was made using planimetry data obtained from Cook County. Stream
centerlines were reviewed against aerial photography and Cook County 2-foot contour data,
and modified to best represent existing conditions. These streamlines were included in the
topographic model of the Lower Des Plaines River Watershed (see Section 2.3.4), and collect
runoff from upland drainage areas. Secondary drainageways that were not modeled were
identified based upon review of contour data. In flat, heavily sewered areas, consultation of
sewer atlases and discussion with community representatives helped to identify significant
drainage paths. Secondary drainageways were used to help define flow paths in the hydro-
logic models for individual tributaries. Figure 2.3.3 shows the major drainageways within
the Lower Des Plaines River Watershed superimposed upon an elevation map of the wa-
tershed.
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2.3.4 Topography and Benchmarks

The topographic landscape of the Lower Des Plaines basin was molded and formed during
the Wisconsin Glacier period. During this time, ice covered areas to the north and the Des
Plaines River Basin served as an outlet. As the glacier retreated, Lake Chicago, the ancestor
of Lake Michigan formed. As new outlets formed, the levels of Lake Chicago dropped leav-
ing behind Lake Michigan and the Des Plaines River Basin. The region includes geological
features such as seeps, ponds, and hills formed by glaciers, and dolomite cliffs and canyons.
The west portion of the Des Plaines River Basin has moraines while the eastern portion of
the basin is flatter with the northern portion also being poorly drained.

Topographic data for the Lower Des Plaines River Watershed was developed from Cook
County LiDAR data generated from a 2003 LiDAR mission (Cook County, 2003). The LiDAR
data was obtained along with break lines from Cook County. A DEM was developed for the
Lower Des Plaines River Watershed model based upon a subset of filtered elevation points.
Figure 2.3.3 shows elevations within the watershed.

Stream channel cross-sections, structure (such as bridge and culvert), and high water marks
were collected during field survey work conducted primarily between November 2008 and
September 2009 to support the DWP. (Some additional field survey work, including build-
ing low entry and first floor topographic data, was performed between March 2010 and May
2010, and in July 2010 and September 2010.)

Rather than use an established network of benchmarks, the horizontal and vertical ground
control was established by GPS technology that meets the specifications of the Federal Geo-
detic Control Subcommittee (FGCS) Second Order Class One and the accuracy standards
specified in FEMA’s Guidelines and specifications for Flood Hazard Mapping, “Guidance for
Aerial Mapping: (FEMA 2003).

2.3.5 Soil Classifications

NRCS soil data representative of 2002 conditions was obtained for Cook County except for
unmapped areas (which include the City of Chicago and some portions of nearby communi-
ties). The top three soil types by area within the study area reflect the urban landscape of the
LPDR Watershed and consist of the following map unit categories: Urban land - Orthents
complex, clayey; Urban land - Markham-Ashkum complex, and Urban land. These soil types
have less than 75% urban land, 30-50% urban land, and more than 85% urban land, respec-
tively.

The NRCS soil data includes hydrologic soil group, representing the minimum infiltration
rate of the soil after wetting. Table 2.3.2 summarizes the hydrologic soil groups.
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TABLE 2.3.2
Hydrologic Soil Groups
Infiltration
Hydrologic Rates
Soil Group Description Texture (inches/hour)
A Low runoff potential and high infiltration ~ Sand, loamy sand, or sandy loam > 0.30
rates even when wetted
Moderate infiltration rates when wetted Silt loam or loam 0.15-0.30
C Low infiltration rates when wetted Sandy clay loam 0.05-0.15
High runoff potential and very low infil- Clay loam, silty clay loam, sandy 0-0.05

tration when wetted clay, silty clay, or clay

All data from Technical Release 55, Urban Hydrology for Small Watersheds, NRCS, June 1986

Table 2.3.3 summarizes the distribution of hydrologic soil type throughout the Lower Des
Plaines River Watershed. Figure 2.3.4 shows the distribution of soil types throughout the
watershed.

TABLE 2.3.3
Hydrologic Soil Group Distribution

Percentage (%) of Lower Des
Hydrologic Soil Group Plaines River Watershed
Unmapped 59.9
A 0.1
B 6.7
C 314
D 1.9

Note: This list includes community areas tributary to Lower Des Plaines River Watershed in Cook County.

2.3.6 Land Use

Land use has a significant effect on basin hydrology, affecting the volume of runoff pro-
duced by a given area and the speed of runoff delivered to the receiving system. Impervious
areas restrict infiltration and produce more runoff, which is often delivered to receiving sys-
tems more rapidly through storm sewer networks. Land use was one of two principal in-
puts into the calculation of CN for the Lower Des Plaines River Watershed, detailed more
extensively in Section 1.3.2.
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A land use inventory for the Chicago metropolitan area was received from CMAP in GIS

format. The data was used to characterize
existing conditions land use within the
Lower Des Plaines River Watershed. The

TABLE 2.3.4
Land Use Distribution within the Des Plaines River Wa-
tershed

data include 15 land use Cclassifications Land Use Type Area (mi®)  Area (%)

summarizing land use within the Lower Des

Plaines River DWP. Table 2.3.4 summarizes Residential 118 48

the land use distribution within the Lower  Forest/Open Land 34 14

Des Plaines River rshed. Figure 2.3. . .

s}fosws e}chee SdistZiebu}c/i\f)iceoi ggneralgﬁufd jsi Commercialiindustria 43 18

categories throughout the watershed. Water/Wetland 12 5

Note: Chicago Sanitary and Ship Canal not included. Agricultural 1 0

Transportation/Utility 21 9
Institutional 16 6
TABLE 2.3.5
Projected Population Increase by Subwatershed
Name 2000 Population 2030 Population % Change Population Change

67th Street Ditch 14469 15267 6 798
Addison Creek 212193 209258 -1 -2935
Buffalo Creek 355660 380942 7 25282
Crystal Creek 426164 468326 10 42162
Des Plaines River 1376345 1459480 6 83135
Des Plaines Tributary A 35358 37043 5 1685
East Avenue Ditch 31861 34387 8 2526
Farmer's Prairie Creek 220424 226602 3 6178
Feehanville Ditch 312473 328939 5 16466
Flagg Creek 72112 88719 23 16607
Golf Course Tributary 72146 69062 -4 -3084
McDonald Creek 654546 689458 5 34912
Salt Creek 129723 137849 6 8126
Silver Creek 540561 576134 7 35573
Weller Creek 373077 393589 5 20512
Willow Creek 814540 880596 8 66056
67th Street Ditch 14469 15267 6 798
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2.3.7 Anticipated Development and Future Conditions

Anticipated development within the Lower Des Plaines River Watershed was analyzed us-
ing population projection data. Projected future conditions land use data for the Lower Des
Plaines River Watershed are unavailable from CMAP or other regional agencies. Projected
2030 population data for Cook County was obtained from CMAP. Population data was
overlaid upon subwatershed boundaries to identify the potential for increases in subwa-
tershed populations. Table 2.3.5 shows subwatersheds with a projected population increase
from the year 2000 population. Projected increases in population along with current subwa-
tershed land use conditions make it likely that there will also be a corresponding increase in
impervious surface area. This potential change in impervious surface area could contribute
to higher flow rates and volumes of stormwater runoff drained by those tributaries.

Management of future development may be regulated through both local ordinances and
the Cook County WMO as described below in Section 2.3.9. This regulation would be an ef-
fort to prevent an increase in peak flows, via the construction of site-specific stormwater
controls. The impact of the modified hydrologic and hydraulic characteristics of the subwa-
tersheds due to changing land use over time may require the recommended projects to be
re-evaluated under the conditions at the time of implementation to refine the details of the
final design. To accomplish this, it is recommended that at the time projects are imple-
mented, if updated land use and topographic information is available, the hydrologic and
hydraulic models be rerun incorporating this new data.

2.3.8 Wetland and Riparian Areas

Wetland areas within the Lower Des Plaines River Watershed were identified using NWI map-
ping. NWI data includes approximately 6 square miles of wetland areas in the Lower Des
Plaines River Watershed. Riparian areas are defined as vegetated areas between aquatic and
upland ecosystems adjacent to a waterway or body of water that provide flood management,
habitat, and water quality enhancement. Identified riparian areas defined as part of the DWP
offer potential opportunities for restoration. Figures 2.3.6 and 2.3.7 contain mapping of wet-
land and riparian areas in the Lower Des Plaines River Watershed.

2.3.9 Management of Future Conditions through the regulations of Site Stormwa-
ter Management

The District regulates the discharge of stormwater runoff from development projects located
within separate sewer areas within the District’s corporate boundaries through its Sewer
Permit Ordinance. Currently, development projects meeting certain thresholds must pro-
vide stormwater detention in an effort to restrict the post-development flow rate to the pre-
development flow rate. A number of communities enforce standards beyond the District’s
currently required standards and thresholds. This DWP supports the continued regulation
of future development through countywide stormwater management.

The WMO is under development and is proposed to provide uniform minimum county-
wide standards for site stormwater runoff for events up to and including the 100-year event
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that are appropriate for Cook County. This effort seeks to prevent post-development flows
from exceeding pre-development conditions. The WMO is proposed to be a comprehensive
ordinance addressing site runoff, floodplains, floodways, wetlands, soil erosion and sedi-
mentation, water quality, and riparian environments.
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3. Tributary Characteristics and Analysis

3.1 67t Street Ditch

The 67t Street Ditch Subwatershed area measures approximately 0.26 square miles and is
roughly bounded by Joliet Road to the north, Willow Springs Road to the west, Brainard
Avenue to the east, and Hillsdale Road to the south within the City of Countryside. The
headwaters of the 67t Street Ditch originate west of Sunset Avenue then flow east through a
residential subdivision in a 585-footlong culvert that outlets into the Arie Crown Forest Pre-
serve. The 67t Street Ditch then flows through an industrial park prior to emptying into the
Des Plaines River at 71st Street.

The 67t Street Ditch study terminates just east of Brainard Avenue within the Arie Crown
Forest Preserve. No problem areas were reported downstream of Brainard Avenue and
there is also no FEMA defined floodplain just downstream of Brainard Avenue. The stu-
died area of the 67t Street Subwatershed primarily consists of residential landuse but also
contains areas of forest preserve and commercial areas.

Table 3.1.1 lists the communities located in areas directly tributary to the 67t Street Ditch
Subwatershed. Figure 3.1.1 shows an overview of the tributary area of the subwatershed.
67th Street Ditch flood inundation areas are

shown and discussed in the following subsec-  1aBLE 3.1.2

tions. Table 3.1.2 lists the land use breakdown  Land Use Distribution for 67t Street Ditch

by area within the 67t Street Ditch Subwa- | 5nq use Category  Area (acres) %
tershed.

Residential 106 64.3
3.1.1 Sources of Data Commercial/Industrial 30.1 18.3
3111 Previous Studies Forest/Open Land 24.3 14.7
The Cook County FIS reports that Regional Institutional 06 03
Equations were originally used to determine  Transportation/Utility 0.0 0.0
the flow rates. The WSP-2 hydraulic analysis  \yaterpwetiand 4.0 24
was last revised in August, 2002 by CBBEL

Agricultural 0.0 0.0

for a floodway construction permit for IDNR-

OWR. The permit included modifying the

channel upstream of Sunset Avenue by removing existing timber railroad ties, adding a
modular reinforced concrete retaining wall, and extending the culvert underneath Sunset
Avenue. The project analysis was updated in 2006; however, maintenance of the reach of
67t Street Ditch west of Sunset Avenue was the final product incorporated in this area. The
original hydrologic information was not available for review. Portions of the WSP-2 hy-
draulic model information are incorporated into this study as this data is considered the



LOWER DES PLAINES RIVER DETAILED WATERSHED PLAN

best available data for the 67t Street Ditch. Data used from the FIS hydraulic model include
existing culvert sizes and channel inverts.

3.1.1.2 Water Quality Data

No District or IEPA water quality monitoring stations are located within the 67t Street Ditch
Subwatershed. The IEPA’s 2010 Integrated Water Quality Report, which includes the CWA
303(d) and 305(b) lists, lists no impaired waterways within the subwatershed. The 67t
Street Ditch Subwatershed area was not included in the Des Plaines River/Higgins Creek 1Wa-
tershed TMDL Stage 1 Report, March 2009. No TMDLs have been investigated for 67t Street
Ditch.

According to the water permit discharge data provided by the USEPA, there are no NPDES
permits issued by IEPA for discharges to 67t Street Ditch. Municipalities discharging to the
67th Street Ditch are regulated by IEPA’s NPDES Phase II Stormwater Permit Program,
which was instituted to improve water quality by requiring that municipalities develop six
minimum measure controls for limiting runoff pollution to receiving systems.

3.1.1.3 Wetland and Riparian Areas

Figures 2.3.6 and 2.3.7 contains mapping of wetland and riparian areas in the Lower Des Plaines
River Watershed. Wetland areas were identified using NWI mapping. NWI data did not identi-
fy any wetland areas in the 67t Street Ditch Subwatershed. Riparian areas are defined as vege-
tated areas between aquatic and upland ecosystems adjacent to a waterway or body of water
that provides flood management, habitat, and water quality enhancement. Identified riparian
environments offer potential opportunities for restoration.

3.1.1.4 Floodplain Mapping

Flood inundation areas supporting the NFIP were revised in 2008 as a part of FEMA’s Map
Modernization Program. As part of the new mapping, floodplain boundaries were revised
based upon updated Cook County topographic information; however, hydrologic and hy-
draulic computer models, which are used to estimate flood levels, were not updated.
LOMRs were incorporated into revised floodplain areas. 67t Street Ditch is mapped in de-
tail in the DFIRM mapping update, with Zone AE floodplain shown across the length of the
ditch. The original hydrologic and hydraulic analyses were performed in the early 1980’s.
Flow rates were determined using regional equations. Hydraulic routing performed was
steady state and used the WSP-2 modeling application. Appendix A includes a comparison
of FEMA'’s effective floodplain mapping from updated DFIRM panels with inundation areas
developed for the DWP.

3.1.1.5 Stormwater Problem Data

Starting in the 3rd quarter of 2007, communities, agencies (e.g., IDOT, CCHD), and stake-
holders submitted Form B questionnaire response data to the District summarizing known
stormwater problems within their jurisdictions. The questionnaires were requested again by
the District following the September 2008 storm event. There were no reported problem
areas for 67t Street Ditch.
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3. TRIBUTARY CHARACTERISTICS AND ANALYSIS

3.1.1.6 Near Term Planned Projects

No near-term planned major flood control projects to be constructed by others were identi-
fied for 67th Street Ditch.

3.1.2 Watershed Analysis

3.1.21 Hydrologic Model Development

Subbasin Delineation. The 67t Street Ditch tributary area was delineated based upon 2003
Cook County LiDAR topographic data developed by Cook County. There are 2 subbasins
with a total drainage area of 0.26 square miles.

Hydrologic Parameter Calculations. CN values were estimated for each subbasin based upon
NRCS soil data and CMAP land use data. This method is further described in Section 1.3.2,
with lookup values for specific combinations of land use and soil data presented in Appen-
dix C. An area-weighted average of the CN was generated for each subbasin.

Clark’s unit hydrograph parameters were estimated using the method described in Section
1.3.2. Appendix G provides a summary of the hydrologic parameters used for subbasins in
each subwatershed.

3.1.2.2 Hydraulic Model Development
Field Data, Investigation, and Existing Model Data.

The FEMA effective hydraulic model was developed by NRCS in 1982 using WSP-2. The
model data was used as background information. The WSP-2 hydraulic analysis was last
revised in August, 2002 by CBBEL for a floodway construction permit from IDNR-OWR.
The permit included modifying the channel upstream of Sunset Avenue by removing exist-
ing timber railroad ties, adding a modular reinforced concrete retaining wall, and extending
the culvert underneath Sunset Avenue. The project analysis was updated in 2006; however,
maintenance of the reach of 67t Street Ditch west of Sunset Avenue was the final product
incorporated in this area. The original hydrologic information was not available for review.
Portions of the WSP-2 hydraulic model information are incorporated into this study as this
data is considered the best available data for the 67t Street Ditch. Data used from the FIS
hydraulic model include existing culvert sizes and channel inverts.

HEC-GeoRAS cross-sections extracted from the TIN created in GIS from the 2003 Cook
County LiDAR topographic data were imported into HEC-RAS. The Manning’s n-values
were assessed based on information obtained from aerial photography.

Boundary Conditions. The normal slope method was used to determine the starting water
surface elevation, as was done in the WSP-2 model.
3.1.2.3 Calibration and Verification

No stream gage or HWM was available within the 67t Street Ditch Subwatershed. Based on
previous Lower Des Plaines River Tributary calibrations, the CUH storage coefficient, R,
was multiplied by a factor of 2.62 for all subbasins in the 67t Street Ditch HEC-HMS hydro-
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logic model. The R multiplier was determined for ungaged watersheds based on the results
of calibrations performed for gaged subwatersheds. An equation was developed based on
the average of the slopes calculated for use in determining the time of concentration. That
equation was used to determine an R value for ungaged subwatersheds.

3.1.24 Existing Conditions Evaluation

Flood Inundation Areas. Figure 3.1.3 shows inundation areas in the 67t Street Ditch Subwa-
tershed produced by the DWP’s hydraulic model for the 100-year, 2-hour critical duration de-
sign storm.

Hydraulic Profiles. Appendix H contains existing conditions hydraulic profiles for 67t Street
Ditch. Profiles are shown for the 2-, 5-, 10-, 25-, 50-, 100-, and 500-year recurrence interval
design storms.

3.1.3 Development and Evaluation of Alternatives

3.1.3.1 Problem Definition
No regional stormwater problem areas were reported or identified through modeling; there-
fore, no proposed alternative projects were evaluated.
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3.2 Addison Creek

The Addison Creek Watershed drains ap-
proximately 22 square miles and is tributary
to Lower Salt Creek which is tributary to the
Des Plaines River.

The headwaters of the Addison Creek sub-
watershed originate in northeastern DuPage
County. Addison Creek flows southeast,
east under Interstate 294 and continues
through the City of Northlake, Village of
Stone Park, and Village of Melrose Park
where it turns south under the Chicago and
Northwestern Railroad and continues
through the Village of Bellwood. Addison
Creek turns to the southeast around Roose-
velt Road and continues through the Villages
of Westchester, Broadview, and North River-
side before joining Salt Creek within the For-
est Preserve District of Cook County
property south of Cermak Avenue. The wa-
tershed contains five (5) flood control reser-
voirs within Cook County:

e Hillside Reservoir (Hillside, 120 A-F),

e Eugene Doyle Reservoir (Northlake,
70 A-F),

e Railroad Avenue Reservoir (North-
lake, 40 A-F),

e Northlake Structure 86 Reservoir
(Northlake, 420 A-F), and

e Lower Elmhurst Reservoir (Berkeley,
100 A-F).

Three (3) other flood control reservoirs are al-
so located within the DuPage County portion
of the watershed:

TABLE 3.2.1
Communities Draining to Addison Creek

Tributarg Area

Community (mi®)
Bellwood 2.36
Berkeley 1.27
Broadview 1.02
Hillside 1.95
Maywood 0.03
Melrose Park 1.58
Northlake 2.62
North Riverside 0.04
Stone Park 0.34
Westchester 1.32
Unincorporated Cook County 1.02

Note: This list includes community areas tributary to
the Addison Creek within the 13.55 square mile study
area in Cook County. It does not include upstream
tributary areas in DuPage County.

TABLE 3.2.2
Land Use Distribution for Addison Creek within Cook
County

Land Use Category  Area (acres) %

Residential 3755.99 43.3
Commercial/Industrial 2527.60 29.1
Forest/Open Land 137.52 1.6
Institutional 996.53 11.5
Transportation/Utility 1083.32 125
Water/Wetland 171.55 2.0
Agricultural 0.00 0.0

e William Redmond Reservoir (Bensenville, 970 A-F),
e York Road/I-290 Reservoir (Elmhurst, 20 A-F), and
e Arlington Cemetery Reservoir (Elmhurst, 70 A-F).
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At the headwaters, approximately 3.7 square miles are tributary to the William Redmond
Reservoir in DuPage County, with flows entering through a west and a north spillway
chute. The reservoir outflow drains south to join with a second Addison Creek tributary
just upstream (west) of County Line Road. The York/Interstate-290 Reservoir is located
within this second Addison Creek tributary subwatershed. The combined flows cross into
Cook County and travel east and then south around the Northlake Structure 86 Reservoir.
The Arlington Cemetery Reservoir in DuPage County outflows through a storm sewer sys-
tem to the Railroad Avenue Reservoir in Cook County which outflows to Addison Creek in
the City of Northlake downstream of Northlake Structure 86. Runoff from the City of Elm-
hurst flows east toward the Lower Elmhurst Reservoir. A portion of the flow is diverted
north towards the Eugene Doyle Reservoir through a storm sewer equipped with an 8-inch
flap gate while the remainder flows into the Lower Elmhurst Reservoir through twin 60-
inch storm sewers. Additional tributary area from DuPage County drains into the Eugene
Doyle Reservoir, and runoff enters Addison Creek through a storm sewer along Lake Street
and into a concrete-lined channel (Lake and Mannheim Tributary) east of Mannheim Road
that connects with Addison Creek south of the Lake Street culvert. From the Lower Elm-
hurst Reservoir, the stormwater flows through storm sewers and open channels through the
Proviso Rail Yard to the Lake and Mannheim Tributary. The downstream-most reservoir is
the Hillside Reservoir within Cook County which outflows through a storm sewer system to
Addison Creek.

Figure 3.2.1 show the areas directly tributary to Addison Creek. Areas directly tributary to
Addison Creek in general are heavily drained by storm sewer systems. Table 3.2.1 lists the
communities located in areas directly tributary to the Addison Creek subwatershed and/or
combined sewers. Reported stormwater problem areas, flood inundation areas, and pro-
posed alternative projects are also shown and discussed in the following subsections. Table
3.2.2 lists the land use breakdown by area within the Addison Creek subwatershed.

3.2.1 Sources of Data

3.21.1 Previous Studies

The hydrologic and hydraulic modeling for the Addison Creek Subwatershed is based on
the models that were prepared in support of a 2005 Addison Creek Physical Map Revision
prepared by CDM and submitted on behalf of the IDNR-OWR. The HEC-1 hydrologic
model and the HEC-2 hydraulic model from the study correspond with the effective FEMA
FIS information.

The FEMA effective HEC-2 hydraulic model for Addison Creek begins at the confluence
with Salt Creek and extends upstream to the upstream face of County Line Road. IDNR-
OWR performed or contracted field crews to survey Addison Creek to develop the data in
the HEC-2 hydraulic model for the channel geometry and bridges.

IDNR-OWR published a report titled “Strategic Planning Study for Flood Control, Addison
Creek, Cook and DuPage Counties,” dated September 1993, documenting a flood control
feasibility analysis and presenting a recommended plan based on the most advantageous
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benefit/cost ratio. At the time, local agreement could not be reached regarding land availa-
bility so the project did not move forward. The ACRC was formed in 2004 (Illinois Public
Act 093-0948) with a primary goal of implementing a flood control project to reduce the size
of the floodplain and the cost of flood insurance to homeowners. The ACRC existing HEC-2
hydraulic model was built from the FEMA effective HEC-2 model, and the proposed alter-
natives studied were based on those recommended in the IDNR-OWR 1993 study. The 1993
IDNR-OWR and 2004 ACRC studies were referenced to create the existing conditions and
proposed alternatives for this study.

3.21.2 Water Quality Data

There are no District water quality monitoring stations in the Addison Creek Subwatershed.
Water quality monitoring data for Addison Creek is available through IEPA monitoring sta-
tions. The IEPA monitors water quality data at one location within the DWP study area in
the Addison Creek Subwatershed as part of the Ambient Water Quality Monitoring Net-
work. Table 3.2.3 provides t