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Executive Summary 
 
This Feasibility Report and Integrated Environmental Assessment (EA) presents the results of the DuPage 
River, Illinois Feasibility Study conducted by the United States Army Corps of Engineers (USACE) in 
partnership with the DuPage County, Illinois Stormwater Management Planning Committee and the Will 
County, Illinois Executive Office and also in coordination with the Illinois Department of Natural 
Resources (IDNR). This effort is authorized by Section 206 of the 1958 Flood Control Act (PL-85-500), 
which includes the Chicago – South End of Lake Michigan (C-SELM) Urban Water Damage Study 
Authority. This Authority directs studies for flood control and allied purposes within the watershed of the 
Illinois River in the vicinity of Chicago Illinois, which includes the DuPage River Watershed.  

This study was completed to investigate overbank and backwater flooding along the DuPage River and its 
major tributaries, which are tributary to the Illinois River, prioritizing high-risk areas and developing a 
range of possible structural and nonstructural alternatives to address flood risks. The study area has 
experienced rapid development over the past several decades and currently includes 40 communities and 
over 1 million residents.  

STUDY AREA 

The DuPage River Watershed is located in northeastern Illinois and includes the Mainstem DuPage River 
East and West Branches of the DuPage River, as well as several major tributaries.  The DuPage River is 
the largest tributary to the Des Plaines River. The East Branch DuPage River and the West Branch 
DuPage River lie primarily in DuPage County before they meet the DuPage River Mainstem in Will 
County.  The Mainstem DuPage River flows toward the southwest and ultimately joins with the Des 
Plaines River in Channahon, Illinois.  The Kankakee Rivers flows into the Des Plaines River to form the 
Illinois River, also in Channahon, about 4 miles downstream of the DuPage River confluence. The total 
DuPage River Watershed area is 378 square miles; the Mainstem DuPage River Watershed is 
approximately 169 square miles, the West Branch DuPage River and East Branch DuPage River 
Watersheds are approximately 128 square miles and 81 square miles, respectively. The Watershed is 
aligned primarily along a north-south axis with a length of approximately 27 miles for the Mainstem, 24 
miles for the East Branch, and 32 miles for the West Branch. Elevations along the East Branch DuPage 
River, West Branch DuPage River and DuPage River Mainstem vary from 704 to 623, 796 to 623 feet, 
and 622 to 503 feet NAVD 88, respectively.  The study area is shown in further detail in Figure ES-1. 

BACKGROUND AND NEED  

Community members and local officials have reported numerous flood problem areas where flooding 
occurred within the watershed.  Major storm events resulting in overbank flooding in the basin occurred 
in 1996, 2008, 2010, and 2013. Most recently, many areas in the watershed were affected by major 
flooding that occurred in the spring of 2013. On April 18, 2013, a large portion of northeastern Illinois 
received an average of 5 inches of rainfall, with localized precipitation of over 7 inches over an 18 to 24 
hour period. During the flood event, record river stages were observed at several U.S. Geological Survey 
(USGS) stream gaging stations in the watershed including on the DuPage River near Naperville, on the 
East Branch DuPage River at Bolingbrook and Downers Grove, and on the West Branch DuPage River 
near Warrenville. Additionally, record river stage was observed on the Saint Joseph Creek, a tributary to 
the East Branch, at Lisle. Major flood stages, as defined by the National Weather Service (NWS), were 
observed at several gages including on the Mainstem at Plainfield and Shorewood as well as at 
Bolingbrook on the East Branch of the DuPage River. Moderate flood stage was observed near 
Warrenville on the West Branch of the DuPage River.   
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Figure ES-1. Study Area 
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DuPage and Will Counties were included in the federal disaster declaration associated with the 2013 
event (Disaster Number 4116). FEMA provided individual assistance to households totaling over $14.8 
million in DuPage County and $4.3 million in Will County. Public Assistance was also provided, totaling 
over $2.0 million in DuPage County and $1.4 million in Will County. USACE conducted a public survey 
to document the impacts of the 2013 flood event in northeastern Illinois. In total, 333 responses were 
received from property owners within the DuPage River Watershed. Nearly 48% of those respondents 
reported flooding in April 2013 and 55% reported flooding from other previous events, indicated that 
flooding is a repeated issue in the area.    

As part of this study, an assessment of existing and projected future without project conditions over a 50-
year period of analysis was completed.  The analysis, which included hydrologic, hydraulic, and 
economic modeling, determined that a significant risk of overbank flooding exists in a number of 
locations across the watershed. Expected annualized flood damages are estimated at $5,317,000 for this 
study. This is summarized in Table 3-5 in the main report. 
 
AFFECTED ENVIRONMENT 

The DuPage River Watershed includes a mixture of urban, suburban, agricultural areas and public open 
space.  The land use in the upper portion of the watershed, which includes the East and West Branches is 
highly urbanized.  The West Branch DuPage River Watershed, which covers much of the western portion 
of DuPage County, includes 17 tributaries.  Major tributaries to the West Branch include Tributaries #1 
through #8, Klein Creek, Winfield Creek, Springbrook No. 1, Kress Creek, Ferry Creek, Cress Creek, 
Steeple Run, Winding Creek, and 87th Street.  The East Branch DuPage River Watershed, which covers a 
portion of central DuPage County, includes 11 tributaries. Major tributaries to the East Branch include 
Tributary #2, Armitage Creek, Army Trail Road Tributary, Crabtree Creek, Glencrest Creek, Lacey 
Creek, Prentiss Creek, Rott Creek, St. Joseph Creek, Swift Meadow, and Willoway Brook.  The mainstem 
DuPage Watershed is situated within Will County as well as the adjacent counties of DuPage, Grundy and 
Kendall.  Land use in the Mainstem Watershed is a mix of urbanized areas with undeveloped agriculture 
areas. Major tributaries to the Mainstem include Spring Brook, Lily Cache Creek, West Norman Drain, 
and the Illinois and Michigan (I&M) Canal.   
 
The DuPage River is fairly flat and sluggish throughout most of the watershed, but some areas drop 
approximately 10 feet per river mile, resulting in a variety of riverine habitats.  The DuPage River 
watershed hosts a wide range of natural habitats that broadly include forest, grassland, and wetland 
ecosystems. This heterogeneous mixture of habitat types provides the basis for a total of 391 vertebrate 
species, 1,219 invertebrate species, and 1,457 native plant species in DuPage County and 1,721 plant 
species and 547 vertebrate species in Will County.  There are eleven federally listed species identified as 
occurring within the DuPage River Watershed. The species are:  Leafy-prairie clover (Endangered), 
Prairie bush-clover (Threatened), Lakeside daisy (Threatened), Mead’s milkweed (Threatened), Eastern 
prairie fringed orchid (Threatened); Hine’s emerald dragonfly (Endangered); Rattlesnake-master borer 
moth (Candidate), Eastern massasauga (Candidate), Northern Long-Eared Bat (Threatened), Sheepnose 
Mussel (Endangered), and Rusty Patched Bumble Bee (Endangered). In addition to the federally listed 
species, a total of 107 species are listed as State Threatened or Endangered in DuPage and Will Counties 
including 63 state listed species in DuPage County and 76 species in Will County with 32 of the species 
located within both Counties.   
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PROBLEMS, OPPORTUNITIES, OBJECTIVES, AND CONSTRAINTS 

The problems associated with the DuPage River Watershed are system-wide, therefore a system-wide 
approach to flood risk management was applied to develop solutions for the watershed.  

Problems: Development in the watershed increases the amount of impervious surfaces, adversely 
affecting the stages, timing, and duration of flood events. This results in increases to both flood damage 
and life safety risks. 

Opportunities: A range of opportunities have been identified including managing flood risk and 
improving resiliency. Additional opportunities which may be compatible with potential flood risk 
management projects including increasing recreation opportunities, restoration of watershed ecosystems, 
and maximizing the use of nature-based features. 

Objectives: The two objectives of this study are to reduce risk of flood damages to structures and 
infrastructure and reduce life-safety risk associated with overbank flooding. 
 
Constraints: The Recommended Plan must preserve natural and beneficial floodplain values and avoid 
adverse flood impacts. 

DEVELOPMENT AND SCREENING OF ALTERNATIVES 

The study documents management measures identified by the project delivery team (PDT) to reduce the 
flood risks within the watershed for the without project condition. Structural measures considered were 
levees or floodwalls, floodwater storage reservoirs, channel improvements, diversion as well as the 
optimization or rehabilitation of existing flood risk management structures.  Nonstructural measures such 
as property acquisitions, flood-proofing, and elevation of structures were evaluated for single buildings or 
facilities identified to be at risk of flooding.  
 
These management measures were applied at various sites across the watershed to create alternatives to 
address identified flood risks.  The range of study alternatives was refined based on preliminary analyses 
of effectiveness and cost. A phased analysis technique was applied to successively screen the alternatives 
carried forward to more rigorous evaluation. Alternatives considered likely to provide positive net 
benefits, meet study objectives, and be environmentally acceptable were evaluated in a greater level of 
detail. The alternatives considered most likely to be economically justified (i.e., benefits exceed costs), 
technically feasible, and environmentally acceptable were grouped into plans for evaluation. These plans, 
in addition to the No-action alternative comprised the final array of alternatives.   

IDENTIFICATION OF RECOMMENDED PLAN 

The National Economic Development (NED) Plan consists of the alternatives that best meet the study 
objectives, avoid constraints, and provide the highest net benefits within the study area. For the purposes 
of the DuPage River Watershed Study, the NED plan is also identified as the Recommended Plan.  
Comparison of the performance of each of the site specific alternatives in the final array in combination 
with each other, resulted in the identification of a plan that maximizes net benefits through a combination 
of the incrementally justified alternatives which reduce flood risk.  
 
At the Tentatively Selected Plan (TSP) stage of the study process, the TSP consisted of the Lisle Levee 
and nonstructural measures across the watershed.  Following public, state and agency, and USACE and 
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independent review of the TSP, more detailed engineering and economic analysis was completed to refine 
the recommendations for this study. Based on completion of this more detailed analysis, the refined 
results indicated that the Lacey Creek Restriction was economically justified and supportable and 
therefore it was determined that the Lacey Creek Restriction could be included in the NED Plan.  The 
location of features of the Recommended Plan is detailed in Figure ES-2.   

 
Figure ES-2. Recommended Plan  
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The structural components included in the Recommended Plan include the repair and elevation of the 
existing Lisle Levee system (EBLL2) and construction of a Lacey Creek restrictor (EB6) to provide 
floodwater storage.  This plan will provide flood risk reduction on the East Branch of the DuPage River 
primarily within the Village of Lisle by improving and elevating the Lisle Levee as well as by providing 
storage along the Lacey Creek Tributary, which contributes flow to the East Branch.  

Lisle Levee Elevation (EBLL2): The existing Lisle Levee was originally constructed in 1961, with the 
levee crest elevation at the approximate level of the 2% ACE (50-year) flood event. Deterioration of the 
levee has occurred over time, lowering the crest elevation in some areas and eroding the side slopes and 
levee toe. Based on the current condition and height of the Lisle Levee, it has been identified as at risk of 
overtopping or failure.  This study recommends repair of the several segments of the existing structure to 
USACE levee standards by removal of large woody debris, re-grading of side slopes, repair of eroded 
areas, and riverside toe armoring. The project would also elevate the levee to approximately the currently 
identified 1% ACE (100-year) flood elevation to provide additional risk reduction. To complete the line 
or protection, an additional tie-back along the east bank of the East Branch just South of Ogden Avenue 
as well as a closure structure on Illinois Route-53, which will be operated during high water conditions, 
will be required. The project would provide flood risk reduction to approximately 175 structures located 
behind the existing levee.  

Lacey Creek Restriction (EB6): The Lacey Creek Restriction is proposed to limit outflow from the Lacey 
Creek Tributary to reduce the peak flow entering the East Branch from that tributary.  The project will 
store approximately 283 acre-feet of floodwater and slowly release it to the East Branch, lagging behind 
the larger East Branch flood pulse, which will reduce peak flows and stages on the East Branch 
downstream of the Lacey Creek. Project features include an earthen berm with a primary, restrictive 
outflow culvert in addition to an operable gate which could facilitate more rapid drawdown of the storage 
area after floodwaters have receded to reduce impacts to habitat upstream.  Impacts to aquatic habitat will 
be mitigated as part of the project construction.   

Nonstructural Measures (EBNS2, LCNS1, DUNS1, DUNS2, DUNS3, IMNS1, SJNS1): The nonstructural 
components of the Recommended Plan provide flood risk reduction through property acquisition, 
elevation of structures, or floodproofing structures.  Nonstructural features are included within the 
communities of Shorewood, Plainfield, Bolingbrook, Lisle, and Glen Ellyn . The nonstructural plans 
include modifications of 38 structures including likely acquisition of 6 structures, elevation of 9 
structures, and floodproofing of 23 structures. Consistent with USACE Planning Bulletin 2016-01, 
Clarification of Existing Policy for USACE Participation in Nonstructural Flood Risk Management and 
Coastal Storm Damage Reduction Measures, acquisitions will be accomplished on a voluntary basis or 
eminent domain will be applied when needed. Additionally, costs for permanent relocation measures 
include the provision of relocation assistance under Public Law (P.L) 91-646. Measures such as dry 
floodproofing and elevations can be implemented with voluntary participation. 

ENVIRONMENTAL IMPACTS 

The overall environmental impacts from the implementation of the recommended plan are minor.  In the 
case of Lisle Levee, native vegetation will be used to control erosion but will provide minor ancillary 
benefits to the native ecosystem.  Similarly, the nonstructural plan includes buyouts of certain properties 
that may include native plantings after the removal of the structure.  These small pockets of native 
vegetation may provide minor benefits to a variety of urban dwelling species found throughout project 
area.  In contrast the Lacey Creek Restriction will result in impacts to natural resources requiring 
mitigation.  The construction of the earthen embankment  will result in the destruction of 0.4 acres of 
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degraded wetland and in-creek habitat.  The predominant species in the affected wetland are invasive 
Reed Canary Grass but the wetland still provides some ecological function for a variety of species. 
USACE is recommending the completion of in-kind mitigation through the restoration of 0.6 acres of 
local wetland habitat adjacent to the Lacey Creek Restriction project area.  Additional analysis to assess 
design requirements to minimize impacts to upstream resources due to increased inundation times will be 
completed. Despite the need for mitigation and need for additional analysis, the recommended plan is 
considered to be environmentally acceptable based on the flood risk benefits realized.    

ECONOMIC SUMMARY OF RECOMMENDED PLAN 

The Recommended Plan is economically justified, and environmentally acceptable. Table ES-1 provides a 
summary of the Recommended Plan by individual alternative as well as outlines the total first cost, 
equivalent average annual benefits, costs, net benefits, and Benefit Cost Ratios (BCRs). The 
Recommended Plan is expected to result in approximately $997,000 in equivalent average annual benefits 
and $276,000 in average annual net benefits at a Total First Cost of $16,707,000 (FY19 Price Levels).  
The BCR is estimated to be 1.4 at the current Federal Discount Rate of 2.875%.  

Table ES -1. Recommended Plan Summary  

Plan Name Plan Description 
Total First 

Cost in  
Thousands 

Equivalent Average Annual Values 

Benefits Costs Net 
Benefits BCR 

Structural 
Alternative 

Lacey Creek Increment $2,221 $161 $110 $50 1.5 
Lisle Levee Increment $6,082 $271 $249 $23 1.1 

Last Added Alternative: Lisle 
Levee to 1% ACE Elevation & 
Lacey Creek Restriction 

$8,303 $419 $359 $60 1.2 

Nonstructural 
Alternative 

EBNS2, SJNS1, DUNS1, 
DUNS2, DUNS3, LCNS1, 
IMNS1 

$8,404 $578 $362 $217 1.6 

Recommended Plan $16,707 $997 $721 $276 1.4 
1 All monetary estimates are in thousands of dollars 
2 Dollars are expressed in FY2019 Price Levels, assuming a base year of 2022, a 50 year period of analysis, and a Federal 
Discount Rate of 2.875% 
3 The Structural Alternative consists of two economically justified increments, which have a shared area of benefit.  When 
combined, the total benefits are less, but the alternative remains economically justified. 
 
RECOMMENDATION 
 
The Recommended Plan is the NED Plan that includes structural features (Lisle Levee and Lacey Creek 
Restriction) and nonstructural features at 38 individual structures.  The non-federal sponsors support the 
recommended plan.   
 
Due to the size of the required investment, the Recommended Plan will be implemented under the 
Continuing Authorities Program (CAP), Small Flood Control Authority Section 205.  The federal 
cost share for a single Section 205 project cannot exceed $10 million.  If the Recommended Plan is 
implemented as a single project, the non-federal sponsor would be responsible for all costs in excess 
of $10 million.  At this time, it is anticipated that the Recommended Plan will be implemented 
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through separate projects for the structural elements (Lisle Levee and Lacey Creek Restriction) 
and nonstructural elements. 
 
The estimated federal and non-federal share for the structural and nonstructural components of the 
Recommended Plan is detailed in Table ES-2.  

Table ES-2. Cost Apportionment Table for Structural and Nonstructutal Alternatives 

Contribution 

Estimated Project First Costs 
($1,000) 

Structural 
Alternative 

Nonstructural 
Alternative 

Total First Costs $8,303  $8,404  
      USACE (65%) $5,397  $5,463  
      Nonfederal (35%) $2,906  $2,941  

  Cash/ Work in Kind $1,792  $923 
  LERRDs $1,114  $2,018 

1 All monetary estimates are in thousands of dollars 
2 A minimum of 5% of the nonfederal contribution for structural projects must be cash 
3 Dollars are expressed in FY2019 Price Levels, assuming a base year of 2022, a 50 year 
period of analysis, and a Federal Discount Rate of 2.875% 

 
The various components of the structural and nonstructural alternatives are likely to be implemented 
through multiple nonfederal sponsors. Features in DuPage County are likely to be implemented by 
DuPage County Stormwater Management Planning Committee as well as the municipalities which the 
features are located in.  Features in Will County are likely to be implemented by Will County Executive 
Office as well as the municipalities which the features are located in. A summary of the cost breakdown 
by locality is included in Table ES-3. 

Table ES-3. Cost Apportionment Table by Locality 

 
Estimated Project First Costs 

($1,000) 

Locality 
DuPage County Will County 

(EBLL2, EB6, SJNS1, and 
portion of EBNS2) 

(LCNS1, DUNS1, DUNS2, DUNS3, 
IMNS1, and portion of EBNS2) 

Total First Costs $9,635 $7,072 
USACE (65%) $6,263 $4,597 
Nonfederal (35%) $3,372 $2,475 

 Cash/ Work in Kind $2,229 $487 

 LERRDs $1,144 $1,989 
1 2019 Price Levels 
2 A minimum of 5% of the nonfederal contribution for structural projects must be cash 
3 EBNS2 consists of 3 structures in Will and 2 in DuPage.  Proportionate cost is included in each County. 
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1 Study Overview 

1.1 Introduction 
This feasibility report and integrated Environmental Assessment (EA) presents the results of the DuPage 
River, Illinois Feasibility Study conducted by the United States Army Corps of Engineers (USACE) in 
partnership with the DuPage County, Illinois Stormwater Management Planning Committee and the Will 
County, Illinois Executive Office in coordination with the Illinois Department of Natural Resources.  
The report is organized into several sections describing the problem identification and plan formulation 
and evaluation process, environmental assessment, and recommendations as well as separate technical 
appendices which contain detailed analyses and supporting documentation. 

1.1.1 Study Purpose and Need 
This study was completed to investigate overbank and backwater flooding along the DuPage River and its 
major tributaries. A range of possible structural and nonstructural alternatives to address flood risks was 
developed, prioritizing the high-risk areas. The study area has experienced rapid development over the 
past several decades and currently includes 40 communities and approximately 900,000 residents.  Major 
storm events resulting in overbank flooding in the basin occurred in 1996, 2008, 2010, and most recently 
in April 2013. The April 2013 flood impacted at least 20 communities and caused significant damage to 
residential and non-residential structures and critical infrastructure. Overbank flooding has also resulted 
in the closure of a major interstate highway (I-55) in multiple locations as well as the closure of multiple 
U.S., State, and County highways. 

Development that began in the 1940’s and 1950’s has continued, resulting in changed land use conditions. 
The population and associated land use conditions impact the amount of rainfall-runoff and the population 
at risk, increasing the likelihood and severity of overbank flooding in the watershed. 

1.1.2 Study Authority 
The DuPage River Feasibility Study was conducted under the Congressional Authority known as the 
Chicago – South End of Lake Michigan (C-SELM) Urban Water Damage Study Authority.  This 
authority is contained in section 206 of the 1958 Flood Control Act (PL-85-500) as follows: 
 

“SEC. 206. The Secretary of the Army is hereby authorized and directed to cause surveys for 
flood control and allied purposes, including channel and major drainage improvements, and 
floods aggravated by or due to wind or tidal effects, to be made under the direction of the Chief of 
Engineers, in drainage areas of the United States and its Territorial possessions, which include 
the following-named localities: Provided, that after the regular or formal reports made on any 
survey are submitted to Congress, no supplemental or additional report or estimate shall be made 
unless authorized by law except that the Secretary of the Army may cause a review of any 
examination or survey to be made and a report thereon submitted to Congress if such review is 
required by the national defense or by changed physical or economic conditions: Provided 
further, that the Government shall not be deemed to have entered upon any project for the 
improvement of any waterway or harbor mentioned in this title until the project for the proposed 
work shall have been adopted by law: 
 

Watersheds of the Illinois River, at and in the vicinity of Chicago, Illinois, the Chicago River, 
Illinois, the Calumet River; Illinois and Indiana, and their tributaries, and any areas in northeast 
Illinois and northwest Indiana which drain directly into Lake Michigan with respect to flood 
control and major drainage problems.” 
 

The DuPage River Watershed is within the Illinois River Watershed.  
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1.1.3 Study Scope 
This feasibility study followed the six-step planning process defined in the Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources Implementation Studies (P&G) adopted 
by the Water Resource Council and within the USACE Planning Guidance Notebook, ER 1105-2-100. 
The six steps are: 

Step 1 – Identifying problems and opportunities 
Step 2 – Inventorying and forecasting conditions 
Step 3 – Formulating alternative plans 
Step 4 – Evaluating alternative plans  
Step 5 – Comparing alternative plans  
Step 6 – Selecting a plan 

In coordination with the local sponsors and project stakeholders, the project team formulated and 
evaluated structural and nonstructural alternative plans to reduce flood risk to communities along the 
DuPage River and its major tributaries.  An engineering and economic evaluation was completed in order 
to estimate the net benefits for each alternative plan. 

The study team addressed uncertainties in engineering, environmental, and economic analyses by 
applying a systematic phased screening and evaluation approach and applying a greater level of detail to 
the analysis of alternatives which indicated a greater likelihood to be justified for implementation.  

Flood risk management plans evaluated focused on benefiting waterways that meet the minimum flow 
requirement of 800 cubic feet per second (cfs) at the 10% annual chance exceedance (ACE) event, 
detailed in ER 1165-2-21 (Flood Damage Reduction Measures in Urban Areas). While, several potential 
storage alternatives were identified upstream of the 800-cfs extent, those measures were evaluated for 
flood risk reduction benefits downstream of where the waterways were determined to meet this minimum 
flow rate criteria. 

1.1.4 Study Sponsors and Participants 
The non-federal sponsors are the DuPage County, Illinois Stormwater Management Planning Committee 
and the Will County, Illinois Executive Office. A Feasibility Cost Sharing Agreement between USACE 
and the non-federal sponsors was executed on July 14, 2015. 

Other partners who have participated in study scoping, plan formulation, and plan evaluation include the 
U.S. Fish and Wildlife Service, U.S. Environmental Protection Agency, the Federal Emergency 
Management Agency (FEMA), the Illinois Department of Natural Resources/Office of Water Resources, 
Forest Preserve District of DuPage County, Forest Preserve District of Will County, and the affected 
communities in the watershed. DuPage County communities that have participated in this study include 
Bloomingdale, Carol Stream, Downers Grove, Lisle, Lombard, Naperville (also in Will County), 
Warrenville, Wheaton, and Woodridge. Will County communities that have participated in this study 
include Bolingbrook, Channahon, Crest Hill, Joliet, Minooka, Plainfield, Romeoville, and Shorewood. 

The study teams consisted of members from USACE as well as DuPage and Will Counties. Specialists 
represented in the team include experts in Hydrologic, Hydraulic, Geotechnical, Civil, Cost, and 
Environmental Engineering as well as Plan Formulation, Environmental Compliance, Real Estate, and 
Economics.  
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1.1.5 Study Area 
The DuPage River Watershed is located in northeastern Illinois, and includes the Mainstem DuPage River 
which begins at the confluence of the East Branch DuPage River and West Branch DuPage River.  The 
East Branch and the West Branch lie primarily in DuPage County before they join to form the DuPage 
River Mainstem in Will County. An overview of the study are is included in Figure 1-1.   

The Upper DuPage River Watershed, which consists of the East and West Branches and their tributaries, 
is a highly developed watershed. The West Branch DuPage River Watershed covers much of the western 
portion of DuPage County and includes 17 tributaries. The East Branch DuPage River Watershed covers a 
portion of central DuPage County and includes 11 tributaries.  

The Lower DuPage River Watershed contains the Mainstem DuPage River and its 4 major tributaries: 
Spring Brook, Lily Cache Creek, West Norman Drain, and the Illinois and Michigan (I&M) Canal. The 
watershed is almost entirely within Will County, although small portions of it are also in DuPage, Grundy 
and Kendall Counties.  The land use within the Lower DuPage River Watershed is a mix of urbanized 
areas with undeveloped agriculture areas.   

Additional information about the 32 major tributaries within each subwatershed of the DuPager River 
Watershed is included in Section 2.1.3. The watershed includes all or a portion of 25 municipalities 
within DuPage, Will, Cook, Kane, Kendall and Grundy Counties as well as unincorporated areas within 
each of those Counties. Table 1-1 includes a list of each municipality, organized roughly from north to 
south (upstream to downstream).  

The watershed spans six Illinois Congressional districts, including IL 3 represented by Dan Lipinski,  IL 6 
represented by Sean Casten, IL 8 represented by Raja Krishnamoorthi, IL 11 represented by Bill Foster, 
IL 14 represented by Lauren Underwood, and IL 16 represented by Adam Kinzinger. 
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Table 1-1. Major Watershed Municipalities 

Municipality County Subwatershed 

Schaumburg3 Cook West Branch 
Bartlett3 DuPage, Cook, Kane West Branch 
Hanover Park1 DuPage, Cook West Branch 
Roselle3 DuPage, Cook West Branch 
Bloomingdale3 DuPage East Branch 
Carol Stream1 DuPage East Branch & West Branch 
Glendale Heights1 DuPage East Branch 
West Chicago2 DuPage West Branch 
Winfield1 DuPage West Branch  
Wheaton1 DuPage East Branch & West Branch 
Glen Ellyn1 DuPage East Branch & West Branch 
Lombard3 DuPage East Branch 
Warrenville1 DuPage West Branch 
Lisle1 DuPage East Branch & West Branch 
Downers Grove2 DuPage East Branch 
Woodridge2 DuPage East Branch 
Naperville2 DuPage, Will Mainstem, East Branch, & West Branch 
Bolingbrook2 Will Mainstem & East Branch 
Plainfield2 Will, Kendall Mainstem 
Romeoville3 Will Mainstem 
Crest Hill3 Will Mainstem 
Joliet3 Will, Kendall Mainstem 
Shorewood1 Will Mainstem 
Minooka3 Will, Grundy Mainstem 
Channahon3 Will, Grundy Mainstem 

      1 Municipality is entirely within DuPage River Watershed 
      2 Municipality is primarily within DuPage River Watershed 
      3 Municipality is partially within DuPage River Watershed 
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Figure 1-1. Study Area 
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1.1.6 Project Area 
Identified flood risks vary throughout the DuPage River Watershed, where a mix of high density and low 
density development are affected.  Communities within DuPage County where flood risk management 
alternatives were evaluated include Bloomingdale, Lombard, Lisle, Winfield, Warrenville, Naperville, 
Milton Township, and Lisle Township.  Communities within Will County include Bolingbrook, Joliet, 
Romeoville, Crest Hill, Plainfield, Minooka, Channahon, Plainfield Township, and Wheatland Township. 
Impacted structures include residential, commercial, and industrial properties. Impacted infrastructure 
includes major roadways and wastewater treatment plants. Additional information about the project areas 
considered is included in Section 3.7.2 (Site Identification).  

1.2 Inventory of Historic Flooding  
Overbank flooding is a persistent problem for residents and 
businesses in the DuPage River Watershed. Several of the 
more significant flood events that have occurred in the 
watershed are detailed below. In addition to periodic 
widespread flood events, localized overbank flooding occurs 
across the watershed.  

August 1972. Heavy rainfall impacted the East and West 
Branches of the DuPage River. Flooding in these basins 
caused significant damages to structures in several 
communities including Lisle, Glen Ellyn, Warrenville, and 
Naperville. DuPage County was declared a federal disaster 
area (Disaster Number 351) along with two other counties. 

July 1996. Heavy rainfall in northeastern Illinois (nearly 17 
inches over 24 hours in some areas) resulted in widespread 
flooding. DuPage and Will Counties were among 13 counties 
declared federal disaster areas (Disaster Number 1129). In 
addition to extensive damages to structures across the 
watershed, major roadways were flooded, including 
Interstate 55 in Will County. 

September 2008. Approximately 51 consecutive hours of 
rainfall across northeastern Illinois caused flooding across 
several counties, with 15 included in the federal disaster 
declaration (Disaster Number 1800). FEMA provided 
individual assistance to households totaling over $2.3 million 
in DuPage County and $1.1 million in Will County.  

April 2013. Most recently, severe flooding occurred across 
the watershed in April 2013, a large portion of northeastern 
Illinois received an average of 5 inches of rainfall, with 
localized precipitation of over 7 inches occurring within 24 
hours.  The study had area received widespread rainfall 
between 0.25 and 1.5 inches several days before the event, 
which saturated the ground and increased the potential for 
overbank flooding when heavier rains fell a few days later.  These antecedent conditions resulted in 
significant flooding throughout northeast Illinois.  

Figure 1-2. Historic Flooding 
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Within the DuPage River Watershed, record flood stage was observed at several U.S. Geological Survey 
(USGS) stream gaging stations in the watershed including on the DuPage River near Naperville, , on the 
East Branch DuPage River at Bolingbrook and Downers Grove, and on the West Branch DuPage River 
near Warrenville. Additionally, record stage was recorded on the Saint Joseph Creek, a tributary to the 
East Branch, at Lisle.  Major flood stages, as defined by the National Weather Service (NWS), were 
observed at several gages including on the Mainstem at Plainfield and Shorewood as well as at 
Bolingbrook on the East Branch of the DuPage River. Moderate flood stage was observed near 
Warrenville on the West Branch of the DuPage River.  DuPage County Emergency Management reported 
supplying approximately 100,000 sandbags and loaning sandbag machines for temporary flood protection 
during the event. The American Red Cross donated approximately 1,500 cleanup kits and Church World 
Services donated approximately 500 clean up kits to municipalities and DuPage County residents.  
 
DuPage and Will Counties were included in the federal disaster declaration associated with the April 
2013 event (Disaster Number 4116). FEMA provided individual assistance to households totaling over 
$14.8 million in DuPage County and $4.3 million in Will County. Public Assistance totaling over $2.0 
million in DuPage County and $1.4 million in Will County was also provided.  The maps in Figure 1-3 
and Figure 1-4 provide an overview of individual and public assistance expenditures, respectively. The 
data were provided by FEMA Region 5 aggregated by zip code in support of a post flood survey report 
that USACE conducted to document the April 2013 flood event (USACE, 2017). 

USACE conducted a public survey to document the impacts of the 2013 flood event in northeastern 
Illinois, as part of the post flood survey report. In total, 333 responses were received from property 
owners within the DuPage River Watershed. Nearly 48% of those respondents reported flooding in April 
2013 and 55% reported flooding from other events, indicating recurring flood impacts across the 
watershed (USACE, 2017). 
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Figure 1-3. FEMA 4116-DR Individual Assistance Expenditures (USACE, 2017) 
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Figure 1-4. FEMA 4116-DR Public Assistance Expenditures (USACE 2017)  
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1.3 Prior Reports and Existing Water Projects 
The following is a comprehensive list of existing reports and studies and projects which manage flood 
risks within the watershed. 

1.3.1 U.S. Army Corps of Engineers Studies 
Chicago-South End of Lake Michigan (C-SELM), Interim II: DuPage River, Illinois Final Feasibility 
Report (1982). This feasibility study investigated flood risk management alternatives in the DuPage River 
Watershed. The study found that flood damages were concentrated in specific locations rather than spread 
throughout the watershed. The study investigated a range of alternatives to address flood risk in these 
major risk areas including levees, reservoirs, channel modifications, and nonstructural measures. Based 
on an economic analysis of identified alternatives, a federal interest in a specifically authorized flood risk 
management project in the watershed was not established. However, the report included a 
recommendation that a Section 205 Continuing Authorities Program Study be completed for an area along 
the East Branch of the DuPage River called Valley View. 

Valley View, Illinois: Section 205 Information Report (2004). The Valley View Section 205 Study 
presented an evaluation of several alternatives to address flooding in this unincorporated area in DuPage 
County. The final array of alternatives focused on nonstructural measures and construction of a dam and 
excavated storage area. When a federal disaster was declared after a severe flood in 1996, DuPage County 
received funding from FEMA to buy out several damaged homes. An economic evaluation for 
construction of the proposed dam and storage area was completed, and with the removal of these 
structures from risk of flooding, it was determined that the costs exceeded the benefits and therefore there 
was not a federal interest in project implementation.  

Morton Arboretum Section 206 Aquatic Ecosystem Restoration Feasibility Study and Environmental 
Assessment (2012). The Morton Arboretum is located on 1,700 acres along 2.5 miles of the East Branch 
of the DuPage River. USACE, in partnership with the Arboretum as well as the Forest Preserve District of 
DuPage County, the Illinois Department of Transportation, and the Illinois Department of Natural 
Resources, completed a Feasibility study that recommended restoration of floodplain forest, oak 
woodland, marsh and instream habitat within the East Branch of the DuPage River and adjacent riparian 
areas at Morton Arboretum. The study recommendation was approved in 2012 and project construction 
began in 2015. The project area is currently in a vegetation establishment and USACE monitoring phase, 
and will ultimately be turned over to the Morton Arboretum for maintenance.   

Post Flood Survey Report: April 2013 Chicago Area Riverine and Basement Flooding (2017). Record 
rainfall in northeast Illinois resulted in widespread flooding on several northeastern Illinois waterways. 
This post-flood survey and assessment report documents the meteorological conditions which led to 
flooding, documents the extent and impacts of flooding based on FEMA expenditures, and provides an 
analysis of post-flood survey responses. Information included in this report was summarized in Section 
1.2 and Figure 1-3 and 1-4.  

1.3.2 Other Federal Agency Studies 
Federal Emergency Management Agency (FEMA): Flood Insurance Study DuPage County, Illinois.  The 
Flood Insurance Study (FIS) has a preliminary revised date of June 1, 2017 and is set to be effective 
August 1, 2019.  The previous FIS was revised December 16, 2004.  This FIS includes updated Flood 
Insurance Rate Maps (FIRMs) in the geographic area of DuPage County, Illinois. 

Federal Emergency Management Agency (FEMA): Flood Insurance Study Will County, Illinois. The 
Flood Insurance Study (FIS) was recently revised February 15, 2019.  The previous FIS was revised 



U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 1 Study Overview 
 
 

11 

March 17, 2003.  For this revision, the USACE 2004 Upper Mississippi River System Flow Frequency 
Study (UMRSFFS) of the Des Plaines River was incorporated providing new floodplain delineation of the 
reach extending from the downstream county boundary upstream to the Brandon Road Lock and Dam. 
This study does not supersede the effective study for the reach of the Des Plaines River upstream of the 
Brandon Road Lock and Dam.  This FIS includes updated Flood Insurance Rate Maps (FIRMs) in the 
geographic area of Will County, Illinois,   

Federal Emergency Management Agency (FEMA): Discovery Report: Des Plaines River Watershed, 
HUC #07120004 (2014). As part of its Risk Mapping, Assessment, and Planning (Risk MAP) Program, 
FEMA completed a ‘Discovery’ effort for the Des Plaines HUC-8 level watershed, which includes the 
DuPage River Watershed. The discovery included a review of existing data and its status through input 
and coordination with community, state, and federal officials. Through this effort, FEMA collected and 
documented current and historic flood-related data to assess flood risk in the watershed as well as 
summarized areas of high flood risk and areas of data or study needs. This effort was intended to inform 
prioritization of future FEMA efforts for model and mapping updates. 

U.S. Geological Survey (USGS): Flood-inundation Maps for the DuPage River from Plainfield to 
Shorewood, Illinois (2013). Digital flood-inundation maps for a 15.5-mi reach of the DuPage River from 
Plainfield to Shorewood, Illinois were created by USGS. The maps depict estimates of the areal extent of 
flooding corresponding to selected water levels (gage heights or stages) at the USGS streamgage at 
DuPage River at Shorewood, Illinois (sta. no. 05540500). The maps were provided to the National 
Weather Service (NWS) for incorporation into their Advanced Hydrologic Prediction Service (AHPS) 
flood warning system. The report was prepared in cooperation with the Will County Stormwater 
Management Planning Committee to support flood forecasting and response activities.  

1.3.3 State, County, and Local Agencies Studies 
DuPage County Stormwater Management: DuPage County Stormwater Management has developed 
several watershed plans that evaluate plans to address both flood risk and water quality impairments in the 
watershed. There have been follow-up to watershed plan recommendations across the watershed 
including additional site-specific investigations and construction of flood risk management projects. 
Watershed plans in the DuPage River Watershed have been completed for: the West Branch of the 
DuPage River and tributary watersheds including Klein Creek, Spring Brook #1, Winfield Creek, and 
Tributary Number 4; the East Branch of the DuPage River and Tributary Number 2. The East Branch 
DuPage River Watershed & Resiliency Plan was also recently completed as part of the Community 
Development Block Grant –National Disaster Resilience Competition. 

DuPage County Stormwater Management: Draft Proposed Storage Evaluation for the East Branch 
DuPage River (2016). Building off the HUD Resiliency Grant Application and engineering analysis, 
DuPage County evaluated opportunities to provide new storage within the East Branch watershed to 
reduce flood damages within the Village of Lisle as part of this study.  The purpose of this analysis was 
not focused on providing flood protection to meet a certain flood frequency design goals, but rather, 
focused on providing the most protection at the most economical cost.  The study identified and 
recommended alternatives based on a benefit-cost analysis.      
 
Village of Channahon: Drainage Investigation (2009). Residents of the Village of Channahon, located at 
the downstream end of the watershed, experience basement flooding as a result of subsurface flows 
connected to river stages. This study included questionnaires to characterize the extent of damages, a 
limited survey of representative basement elevations, and a review of historic flood stages. In addition, 
the study identified three alternatives that could manage the identified flood risks: nonstructural 
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floodproofing measures, modifications to the Channahon Dam, and a slurry wall to separate the homes 
from the DuPage River subsurface flows. 

1.3.4 Additional Watershed Plans Studies 
The Conservation Foundation: Lower DuPage River Watershed Plan (2011). This watershed plan covers 
the DuPage River Mainstem and its tributaries and was developed in partnership with the Lower DuPage 
River Watershed Coalition, municipalities in the watershed, and the Will County Forest Preserve District. 
The goal of the plan is to protect and manage the watershed health. Recommendations include 
implementation of best management practices (BMPs) on agricultural land, in urban areas, and through 
updates to policies and regulations.  

DuPage River Coalition: Upper DuPage River Watershed Plan (2007 Update). This watershed plan 
covers the East and West Branches of the DuPage River and their tributaries and was developed in 
partnership with municipalities in the watershed and the DuPage County Forest Preserve District. The 
watershed plan update was prepared to provide detailed analysis of runoff in the watershed that can be 
used to identify pollution sources and prioritize BMP implementation. 

1.3.5 Existing Water Projects  
Lisle Levee System: This system of levees, also referred to as the “River Dumoulin Levee” was built in 
the 1960’s by the Illinois Department of Transportation. The system extends along both banks of the East 
Branch of the DuPage River, between Middleton Avenue and Maple Avenue, and along Saint (St.) Joseph 
Creek between the East Branch and Route 53.  The levees provide protection from frequent flood events 
along the river. However, they can be overtopped in larger flood events. The levees have also not been 
adequately maintained and several encroachments exist on or near the levee which increases the risk of 
levee failure.  Figure 1-5 provides a map of the levee extents (Village of Lisle, 2013).  
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Figure 1-5. Existing Lisle Levee System (Source: Village of Lisle) 

(Scale bar in figure represents 1,000 feet) 
 
River Dumoulin Pump Stations: The pump station was completed in 2009 to alleviate standing water on 
the landward side of the Lisle Levee. Once water rises to a level where it flows into the gravity inlets, the 
water is pumped over the levee into the East Branch of the DuPage River. This project was not designed 
to prevent flooding for major storm events or to completely alleviate surface ponding, as it did not modify 
the drainage patterns of the subdivision.  
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Country Lakes Basin: The basin, located in the Village of Naperville in the West Branch Watershed,  was 
constructed as a result of recommendations in the Ferry Creek Watershed Plan. It includes approximately 
5,700 ft of storm sewer in unincorporated DuPage County and more than 6.5 million gallons of 
compensatory storage.  
 
Gary Kehoe Reservoir: 140 acre-ft gravity controlled reservoir on Tributary #2 to Klein Creek, which is a 
tributary to the West Branch DuPage River. There is an earthen dam at the northwest corner of the 
reservoir that includes a concrete inflow spillway structure. As water surface elevations decrease, the 
reservoir drains by gravity through an 18-inch culvert. Construction was completed in 1999.  
 
Armstrong Park Reservoirs: The Armstrong Park project was constructed by DuPage County Stormwater 
Management, the Village of Carol Stream, and the Carol Stream Park District. DuPage County owns and 
operates the facility. The project is located within the Village of Carol Stream in the Klein Creek 
Watershed, a tributary to the West Branch of the DuPage River. The project is a two-reservoir system, in 
which the first reservoir takes on water directly from Klein Creek. Once the water reaches a specific 
elevation, water is pumped into the second, larger storage reservoir. There is a 60-inch siphon that 
conveys water from the reservoirs back to the creek once creek elevations have receded. The reservoirs 
have a combined capacity of 37 million gallons.   
 
Fawell Dam: The Fawell Dam is located on the West Branch of the DuPage River in the McDowell 
Grove Forest Preserve. It was constructed between 1969 and 1971 by Illinois Department of Natural 
Resources – Office of Water Resources (IDNR-OWR), but DuPage County Stormwater Management 
took over ownership and maintenance responsibilities in 1998. The dam operates by storing water 
upstream in the McDowell Grove Forest Preserve. The three slide gates operate during flood events to 
manage flow through the structure and water levels upstream. A saddle dike running along the forest 
preserve protects the neighborhood to the east during large flood events.  
 
Kress Creek Reservoir: This is a gravity operated reservoir on Kress Creek, a tributary to the West Branch 
of the DuPage River. It holds water and discharges it through a restricted weir. It was built with an 
upstream culvert in order to convey water downstream into the reservoir to alleviate flooding from 
upstream. 
 
Wayne Oaks Dam and Reservoir: Located on Tributary 4 to the West Branch of the DuPage River in the 
Village of Carol Stream, the dam and reservoir span more than 17 acres and can store nearly 23 million 
gallons of floodwater. DuPage County owns and provides maintenance for the structure as well as the 
surrounding wetland and prairie area. 
 
Hammel Woods Dam: Located on the Mainstem DuPage River in the Hammel Woods Forest Preserve, 
this dam is owned and maintained by the Forest Preserved District of Will County. It is a low-head run-of 
the-river dam. It is constructed of quarried limestone with a concrete foundation. Based on previous field 
surveys the dam is a straight, broad crest weir approximately 110 feet across. The dam has a total height 
of about 4 feet, and a hydraulic height of 2.3 feet (from spillway crest to tailwater elevation under average 
flow conditions). The west (right) abutment of the spillway has been replaced with a concrete structure 
that incorporates an overlook (with railing), and large steps along the downstream side of the spillway. 
The east or left abutment is actually a natural bedrock outcropping that stretches more than 50 feet 
downstream of the spillway and rises almost 10 feet above the river. The impoundment created by the 
Hammel Woods Dam is approximately 1,600 feet in length resulting in an impoundment area of about 5.2 
acres. In 2017 the Forest Preserve hired a consultant to look at alternatives to modify or remove the 
structure so that it no longer would impede aquatic species movement, force paddlers to portage around 
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the structure, or present a safety hazard to the public.  At this time, the dam has not been removed or 
modified.     
 
Channahon Dam: Located at the downstream end of the project study area, the dam is registered in the 
USACE National Inventory of Dams, #IL50394.  The dam is owned by the IDNR and is the central 
feature of Channahon State Park in Channahon, IL. The dam is a low-head type of dam consisting of an 
earthen embankment and a concrete spillway. The dam, including its embankment, is almost 600 feet 
across. The concrete spillway is 165 feet across and divided into three segments by two 4 foot wide 
bridge piers. The dam has a total height of about 11.5 feet above the downstream river channel bottom, 
and a total hydraulic height of about 8.5 - 9 feet (from spillway crest to tailwater elevation under average 
flow conditions). There is a bridge across the spillway to connect a trail system that is located along the 
I&M Canal. The right embankment is covered with rip rap on the downstream face and protected from 
overtopping by a very large sheet-pile wall that spans its entire length. The embankment on the left side 
of the spillway is part of the I&M Canal embankment and has well vegetated side slopes and a gravel path 
on top. The dam was breached in 1996 and the right spillway opening was rebuilt in 1997. The 
impoundment created by the Channahon Dam is approximately 4 miles in length resulting in an 
impoundment area of about 75 acres.         

1.4 Public/Agency Scoping and Coordination* 
Public scoping and coordination of this study was conducted in accordance with the requirements of the 
National Environmental Policy Act (NEPA). Scoping was initiated on October 30, 2015 with federal, 
state, and local agencies; stakeholder organizations; tribal organizations; and interested members of the 
public. Three public meetings (November 16, 2015 in Bolingbrook, November 17, 2015 in Wheaton, and 
November 18, 2015 in Shorewood) were held along with a 30-day scoping period for any additional 
comments. The meetings included presentations by USACE and the non-federal sponsors of the proposed 
study scope as well as an opportunity for members of the public to provide comments. A summary of the 
comments provided during the scoping period is included in Appendix G (Coordination, Environmental 
Analysis, and 404(b)). 

During the scoping period, a planning charrette (November 9-10, 2015) was also conducted. The charrette 
brought together the study team members from USACE, DuPage County, and Will County as well as 
representatives from U.S. Environmental Protection Agency, U.S. Fish and Wildlife Service, Federal 
Emergency Management Agency, and Illinois Department of Natural Resources. This intensive two-day 
workshop provided the study team and partner agencies an opportunity to review and update the study 
scope to reflect the input of each agency. 

Throughout the alternative formulation and analysis process, municipalities were updated on the study 
activities and results. Municipal engineers reviewed information and proposed plans and provided 
additional information and feedback to help the study team better understand the nature and extent of 
flood problems and potential solutions. 

Identified measures, alternative plans, and evaluation criteria were also coordinated with U.S. Fish and 
Wildlife Service, Forest Preserve District of DuPage County, and Will County Forest Preserve District to 
ensure that potential impacts to significant natural resources in the watershed were considered in the plan 
formulation process. This coordination was facilitated through the formation of a NEPA/ Environmental 
sub-committee to keep stakeholders engaged during the project planning processes. The sub-committee 
meetings occurred on an as needed basis, particularly when new project information became available.   
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On July 25, 2018, USACE announced the DuPage River, Illinois Feasibility Report and Integrated 
Environmental Assessment, was available for public review starting a 30-day public review period. The 
public was invited to comment on the draft report via e-mail; by postal mail or hand delivery to the 
Chicago District Office; and in person at public meetings by testifying or submitting written comments. 
In response to feedback from the public, an unredacted version of the report and corresponding 
appendices was released and the deadline for submitting comments was extended to September 22, 2018. 
This allowed the public additional time to review the updated information in the report. 

USACE coordinated public meetings in conjunction with the non-federal sponsors, DuPage and Will 
Counties, to discuss the draft report and receive oral and written comments from the public. The public 
was able to register to speak upon check-in. Meeting participants could also register to speak and submit 
written comments at the meetings. USACE staffed each meeting with agency representatives who 
facilitated the meeting and gave a presentation summarizing the Draft Report. Court reporters recorded 
the proceedings of each meeting.  

Prior to each public meeting, a press release was distributed to the local media outlets. Opportunities for 
public input were also publicized through notices posted via county and municipal websites, subscription 
e-mail notices, and mailings.  

Information on locations and dates for the two public meetings was posted on the LRC website on July 
25, 2018. Meetings dates and locations were as follows: 

 August 15, 2018 Wheaton, IL 
 August 16, 2018 Plainfield, IL 

As part of its ongoing public outreach activities, USACE maintains a public project website (located at 
https://www.lrc.usace.army.mil/Missions/Civil-Works-Projects/DuPage-River/) that provides background 
information about the study; technical information; public involvement opportunities; project-related 
documents; and news and events specific to the DuPage River.   
 
USACE received nearly 70 comment submittals, both written and oral, on the draft DuPage River, Illinois 
Feasibility Report and Integrated Environmental Assessment. A few individuals submitted more than one 
letter or used more than one method to submit comments.  Comments were grouped and responses were 
developed for groups of comments. Details on the questions asked can be found in Appendix G 
(Coordination, Environmental Analysis, and 404(b)).   
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2 Watershed Existing Conditions* 
An inventory of the study area is an essential step in defining the scope of the issues to be addressed. The 
inventory is also used to identify and evaluate appropriate measures to address the identified problems 
and opportunities. The following sections provide a summary of the inventory of physical, ecological, 
cultural, and environmental resources used to inform the study process. 

Elevations used in this study are in the North American Vertical Datum (NAVD) 1988. Elevations cited 
in this report are referenced to this datum, unless otherwise noted. The West and East Branch hydraulic 
models and their tributaries were developed using National Geodetic Vertical Datum (NGVD) 1929, and 
therefore some summary information related to these waterways refers to that datum. Within this 
watershed, the difference between NGVD 1929 and NAVD 1988 is approximately 0.271 feet in DuPage 
County and 0.284 feet in Will County, depending on the specific location, with NAVD 1988 being lower 
values than NGVD 1929. See the Hydrology and Hydraulic and Civil Design Appendices for further 
discussion of elevation data.  

2.1 Physical Resources 
 

2.1.1 Climate 
The climate in northeastern Illinois is classified as humid continental, characterized by warm summers, 
cold winters, and daily, monthly, and yearly fluctuations in temperature and precipitation. Average annual 
rainfall is usually between 30 to 40 inches per year, with greater amounts falling between April and 
August. Annual seasonal snowfall averages approximately 28 inches. Early spring floods sometimes 
occur when in conjunction with rainfall events and extensive melting of accumulated snow occurs when 
soils are already saturated, the associated runoff increases because the soil cannot absorb additional water. 

To establish existing conditions, hydrologic and hydraulic (H&H) modeling was completed using the 
precipitation depths for the various storm frequencies defined in “Frequency Distributions and 
Hydroclimatic Characteristics of Heavy Rainstorms in Illinois”, also known as “Bulletin 70” and 
National Oceanic and Atmospheric Administration’s (NOAA) “Precipitation-Frequency Atlas of the 
United States, Atlas 14 Volume 2 Version 3.0”. Precipitation data from Bulletin 70 were originally 
published in 1988 and were revised in 1989. The data represents an 83-year period of record from 1901-
1983 in which 61 precipitation stations in Illinois were sampled. Additional information about existing 
conditions H&H modeling is included in Appendix A (Hydrology & Hydraulics).   

Increased precipitation volumes and intensity in northeastern Illinois have been documented and 
attributed to changing regional climate. Additional information regarding climate change is include in 
Section 2.4.3 as part of the discussion of the most probable future conditions forecast. Detailed 
information about how projected future rainfall trends were incorporated in this study is included in 
Appendix A (Hydrology & Hydraulics).  

Note that an updated version of Bulletin 70 was published shortly before finalization of this study (ISWS, 
Frequency Distributions of Heavy Precipitation in Illinois: Updated Bulletin 70, March 2019). The 
updated study used precipitation data from 1948–2017 to update the frequency precipitation depths for 
the State of Illinois. The results of the updated Bulletin 70 study were not incorporated into the 
DuPage River Feasibility Study due to the timing of completion of the dataset.  However, the 
projected future conditions used for the study consider future climate trends and therefore future 
trends were adequately considered in the analysis.  



U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 2 Watershed Existing Conditions* 
 
 

18 

2.1.2 Geology and Soils 

2.1.2.1 Bedrock Stratigraphy 
The underlying bedrock forms a series of valleys, lowlands and uplands. The bedrock valleys include 
important and productive aquifers, formed from the deposition of sand and gravel when the valleys were 
buried during glacial activities. The current river course flows perpendicular relative to the buried valleys. 
Shallow bedrock is less than 25 feet below grade throughout most of the Mainstem of the DuPage River, 
as well as, the southern-most portion of the West Branch. The rest of the project area is expected to have 
bedrock between 25 and 100 feet below grade, except for stretches of the northern portion where bedrock 
is likely to be 100-300 feet below grade.  Surface bedrock consists mostly of Silurian System across the 
project area, with the very southernmost portion consisting of Ordovician System.  Both consist of almost 
exclusively dolomitic limestone. 

Subsurficial bedrock underneath the Silurian Period dolomite is Cambrian Period sandstone and 
Precambrian granite.  Overlying the bedrock are glacial deposits and formations. The East Branch and 
floodplain resides on top of Cahokia Alluvium that is comprised largely of silts, sands and gravels. The 
Cahokia Alluvium is confined by the Wadsworth Till Member of the Wedron Formation. This till 
member consists mostly of yellowish gray, silty, sandy and gravelly till. Through geologic time, the river 
has eroded its way through the Kenneyville, Roselle, Valparaiso and Wheaton Moraine Units within the 
project area. 

2.1.2.2 Glacial Stratigraphy 
The study area has been impacted by four major glaciation events, lasting from approximately 1.6 million 
to 10,000 years ago. The last major glacial advance was called the Wisconsonian cycle and evidence of its 
influence on geological structure is prominently displayed throughout the study area. Glaciers sculpted 
the underlying landscape by abrasion, erosion and deposition. Continental glaciers, such as the types of 
glaciers that passed over the study area, tended to produce a more rounded topography, by scraping away 
at the bedrock in some areas and depositing the accumulated debris in other areas. The deposition of 
accumulated materials by glaciers is referred to as glacial drift, which can be further identified by how 
and where it was deposited. The two general categories of drift are referred to as till and outwash.  

The underlying bedrock of the study area is covered by various depths of a complex layering of beds and 
lenses of outwash with different layers of till left by surging and retreating glaciers. The importance of 
glacial history is the profound effect that the deposited drift had on the area’s modern and moderately 
productive soils. The parent material for soils in this area are loess (windblown silt) and till, mainly a 
compact matrix of clay, silt and sand mixed with other larger sized grains. 

2.1.2.3 Soils 
Soils in the DuPage River Watershed consist primarily of glacial till. The soil formations that makes up 
the northeast and southwest areas of the watershed are the Wadsworth Till and Yorkville Till, 
respectively. The DuPage River was established later than the adjacent Fox and Des Plaines Rivers, and 
therefore does not have as much sand and gravel accumulated in valley trains as those rivers.   

Shallow bedrock is present around the village of Lisle on the East Branch.  This shallow seepage issue 
has been documented within the project area in such areas like the Valley View neighborhood near the 
East Branch  in Lisle and Indian Trails neighborhood near the Mainstem DuPage River in Channahon 
which experience flooding below the first floor elevation when groundwater levels rise in conjunction 
with river stages. 
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Approximately 74 different soil series exist within the watershed. These soil series directly correlate to 
specific habitat types that help promote wildlife diversity. The name, hydric type and habitat type of each 
soil found within the watershed can be found in Table 2-1. 
 
Table 2-1. Soil Series, Hydric Classification, and Habitat Type in DuPage River Watershed 
Soil Series Hydric Habitat Type Soil Series Hydric Habitat Type 
Andres Not hydric Tall prairie grasses Markham Not hydric Mixed hardwood forest 
Ashkum All hydric Marsh grasses and sedges Martinsville Not hydric Mixed deciduous hardwood forest 

Barony Not hydric 
Mixed prairie grasses and hardwood 
trees Martinton Not hydric Prairie grass 

Barrington Not hydric Prairie grass Milford All hydric Marsh grasses and sedges 

Beecher Not hydric 
Mixture of hardwood trees and prairie 
grasses Millbrook Not hydric Prairie grass and widely spaced trees 

Blount Not hydric Hardwood forest Millington All hydric Marsh and wet-prairie grasses 
Bowes Not hydric Mixture of prairie grasses and trees Millsdale All hydric Deciduous forest 
Brenton Not hydric Prairie grass Millstream Not hydric Prairie grass and widely spaced trees 
Bryce All hydric Marsh grasses and sedges Mokena Not hydric Tall prairie grass 
Camden Not hydric Mixed hardwood forest Mundelein Not hydric Prairie grass 
Casco Not hydric Mixed hardwood forest Nappanee Not hydric Forest 
Channahon Not hydric Prairie grass Ockley Not hydric Mixed hardwood forest 
Chatsworth Not hydric Prairie grasses and deciduous forest Onarga Not hydric Prairie grass 
Chenoa Not hydric Prairie grass Orthents Not hydric Sparse grassland and shrubs 
Del Rey Not hydric Hardwood forest Ozaukee Not hydric Mixed hardwood forest 

Dresden Not hydric 
Mixed hardwood trees and prairie 
grasses Pella All hydric Marsh grasses and sedges 

Drummer All hydric Hydrophytic grasses, reeds, and sedges Peotone All hydric Marsh grasses and sedges 
Du Page Not hydric Grasses and widely spaced trees Plattville Not hydric Prairie grass 
Dunham All hydric Hydrophytic grasses, reeds, and sedges Proctor Not hydric Prairie grass 

Elizabeth Not hydric 
Mixed prairie grasses and deciduous 
trees Ritchey Not hydric Deciduous hardwood forest 

Elliott Not hydric Prairie grass Roby Not hydric Hardwood forest 

Elpaso All hydric Marsh grasses and sedges 
Rodman-
gravelly Not hydric Woodland and forest 

Fox Not hydric Hardwood forest Romeo All hydric Grasses and sedges 
Frankfort Not hydric Open hardwood forest with prairie grass Rush Not hydric Hardwood forest, mainly oaks 
Gilford All hydric Herbaceous wetland Sawmill All hydric Grasses and trees 
Graymont Not hydric Prairie grass Selma All hydric Hydrophytic grasses, reeds, and sedges 

Grays Not hydric Prairie grass St. Clair Not hydric 
Sugar maple, red oak, white oak, and 
white ash 

Grundelein Not hydric 
Mixed hardwood trees and prairie 
grasses Starks Not hydric Deciduous hardwood forest 

Harpster All hydric Hydrophytic grasses, reeds, and sedges Swygert Not hydric Prairie grass 

Houghton 
Muck All hydric 

Marsh grasses, sedges, reeds, 
buttonbrush, and cattails, with some 
water-tolerant trees near the margins of 
the bogs Symerton Not hydric Tall prairie grass 

Jasper Not hydric 
Tall prairie grasses, chiefly Big Blue 
stem Thorp All hydric Marsh grasses and sedges 

Joliet All hydric Water-tolerant prairie grasses and sedges Troxel Not hydric Prairie grass 
Kane Not hydric Prairie grass Varna Not hydric Prairie grass 
Kankakee Not hydric Prairie grass Warsaw Not hydric Tall prairie grass 
La Hogue Not hydric Prairie grass Waupecan Not hydric Prairie grass 

Lawson Not hydric 

Scattered silver maple, white ash, 
American elm trees, tall prairie grasses, 
and forbs Will All hydric Hydrophytic grasses, reeds, and sedges 

Lorenzo Not hydric Tall prairie grasses, chiefly bluestream Zurich Not hydric Hardwood forest 
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2.1.3 Hydrology & Hydraulics 

The study area includes the DuPage River, which includes the East and West Branch, and its major 
tributaries.  The DuPage River is the largest tributary to the Des Plaines River. The East Branch DuPage 
River and the West Branch DuPage River lie primarily in DuPage County before they meet the DuPage 
River Mainstem in Will County. A summary of the watershed size, river length and elevation range, and 
major tributaries, and a list of the major tributaries is include in Table 2-2. 

Table 2-2. Summary of Waterways of the DuPage River Watershed 

River Branches 

Watershed 
Area 

(Square 
Miles) 

River 
Length 
(Miles) 

Elevation 
Range (feet 
NAVD 88) 

Major Tributaries 

West Branch 128 32 796 to 623 

Tributaries #1-8 
Klein Creek 
Winfield Creek 
Springbrook No. 1 
Kress Creek 
Ferry Creek 
Cress Creek 
Steeple Run 
Winding Creek 
87th Street 

East Branch 81 24 704 to 623 

Tributary #2 
Armitage Creek 
Army Trail Road Tributary 
Crabtree Creek 
Glencrest Creek 
Lacey Creek 
Prentiss Creek 
Rott Creek 
Saint Joseph Creek 
Swift Meadow 
Willoway Brook 

Mainstem 
DuPage River 169 27 622 to 503 

Spring Brook 
Lily Cache 
West Norman Drain 
Illinois and Michigan (I&M) Canal 

Total 378 83   

There are seven stream gaging stations currently operating within the study area as shown in Table 2-3. 
The longest continuously operating gage is USGS gage number 05540500, DuPage River at Shorewood, 
IL, located at the downstream end of the watershed. This gage has been continuously recording since 
1940. Annual flow statistics are shown in Table 2-4. As shown in the table, average daily flows in the 
DuPage River Watershed have steadily increased, which is mostly due to urbanization and increases in 
local wastewater treatment plant discharges contributing to daily flows.  
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Table 2-3. USGS Stream Gages Currently Operating in the DuPage River Watershed  

Gage ID Site Name 
Drainage 

Area 
(mi2) 

Gage Datum 
(ft) 

Dates of 
Operation 

From To 

05540160 East Branch DuPage River at 
Downers Grove 26.6 660.00 

(NGVD29) 10/01/1989 current 

05540250 East Branch DuPage River at 
Bolingbrook 75.8 625.28 

(NGVD29) 10/01/1988 current 

05539900 West Branch DuPage River at West 
Chicago 28.5 717.76 

(NGVD29) 07/27/1961 current 

05540095 West Branch DuPage River at 
Warrenville 90.7 676.58 

(NAVD88) 10/01/1968 current 

05540130 West Branch DuPage River at 
Naperville 123.0 630.00 

(NGVD29) 10/01/1988 current 

05540290 DuPage River near Plainfield 220.0 610.00 
(NAVD88) 01/05/2011 current 

05540500 DuPage River at Shorewood 324.0 564.62 
(NGVD29) 10/01/1940 current 

Note: Conversion factor from NGVD29 to NAVD88 is -0.269 for East Branch Dupage River  
and -0.258 for West Branch DuPage River 
 

Table 2-4. Annual Flow Statistics at USGS Gage 05532500, DuPage River at Shorewood, IL 

Water 
Years 

Average Daily 
Flow (cfs) 

Peak Recorded 
Flow 

cfs year 
1941-1957 217 12,000 1954 
1958-1967 222 6,990 1966 
1968-1977 301 6,520 1972 
1978-1987 362 8,030 1983 
1988-1997 381 17,300 1996 
1998-2007 424 5,310 2007 
2008-2017 550 13,100 2013 

cfs – cubic feet per second 

2.1.3.1 Condition of Existing Water Infrastructure 
Most existing flood risk management infrastructure within the watershed is in good operating condition 
and is actively maintained. However, the components of the existing Lisle Levee System have various 
deficiencies, such as erosion of the crest and riverside slopes and encroachments on or within 15-feet of 
the levee. Encroachments are structures or large vegetation that are within 15 feet of a levee structure 
which could pose a structural or seepage risk to a levee, increasing the risk of levee failure. The riverside 
slopes have also experienced significant erosion from large storm events. While the existing levee system 
provides some flood damage reduction, the levee is not expected to perform well against every future 
flood due to the deficiencies noted. Fragility curves were developed to estimate a failure rate of the levees 
based on their existing condition and are documented in Appendix E (Geotechnical Analysis).  
 
The degradation of the system is mostly due to the fact that there is no ownership assigned to the levee 
structure and no O&M responsibility was designated when it was constructed by the State of Illinois. 
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However, unlike the levee itself, the existing interior drainage system (pump stations) is owned and 
operated by DuPage County and is currently being maintained. 

2.1.4 Water Quality 
The State of Illinois is responsible for specifying appropriate water uses for state waters; identification of 
appropriate water uses takes into consideration the usage and value of public water supply, protection of 
fish, wildlife, recreational waters, agricultural, industrial, and navigational water ways. The assessment of 
the suitability of a river, lake, stream, or wetland for a particular use is based on physical, chemical, and 
biological characteristics of the water body. Illinois Environmental Protection Agency (IEPA) applies 
water quality criteria to protect designated uses of waters of the state, and documents the quality of water 
of the state in the National Water Quality Inventory Report, an integrated report submitted biennially to 
EPA that is required to comply with Sections 305(b) and 303(d) of the Clean Water Act (CWA). Section 
303(d) of the Clean Water Act requires states to develop a list of water quality limited waters (i.e. waters 
where uses are impaired), the pollutants causing impairment to those waters, and a priority ranking for the 
development of Total Maximum Daily Load (TMDL) calculations.   

The DuPage River is classified as a general use water and should be protected for many uses.  These uses 
include aquatic life, wildlife, agricultural use, secondary contact use, most industrial uses, and ensure the 
aesthetic quality of the State's aquatic environment.  Additionally, primary contact uses are protected for 
all general use waters whose physical configuration permits such purposes. Review of the State of Illinois 
Integrated Water Quality Report for the 2105/2016 water year (IEPA 2016) suggests that the Mainstem 
DuPage River, West Branch DuPage River, and East Branch DuPage River are 303(d) listed impaired 
waterways. The following impairments are noted in the study area: 

• Mainstem DuPage River, portions of the West Branch DuPage River, and portions of the East 
Branch DuPage River are impaired for fish consumption due to the presence of mercury and/or 
PCBs. 

• Mainstem DuPage River, portions of the West Branch DuPage River, and portions of the East 
Branch DuPage River are impaired for primary contact recreation due to the presence of fecal 
coliform. 

• Mainstem DuPage River, West Branch DuPage River, and East Branch DuPage River are 
impaired for indigenous aquatic life use due to the presence of a variety of contaminants 
including, but not limited to, phosphorus, arsenic, chloride, methoxychlor, dieldrin, 
hexachlorobenzene, polychlorinated biphenols (PCBs), total suspended solids (TSS), pH, 
temperature, and dissolved oxygen, and/or excess sedimentation and siltation. 

• Portions of the West Branch DuPage River are impaired for aesthetic quality due to excess 
concentrations of phosphorous. 

2.1.5 Air Quality 
DuPage and Will Counties, Illinois, are nonattainment areas for ozone. The Chicago-Naperville, IL-IN-
WI, area is in moderate nonattainment for the 2008 8-hour ozone standard; in addition, the Chicago, IL-
IN-WI, area is in marginal  nonattainment for the 2015 8-hour ozone standard. The project area is also 
within the maintenance area for PM2.5 (particulate matter with a diameter equal or less than 2.5 microns).   
The Illinois Annual Air Quality Report includes data generated by Illinois EPA’s monitoring network that 
consists of 154 monitors at 65 sites. As part of the overall monitoring program, Illinois EPA issues a daily 
air quality forecast for fourteen sectors in Illinois.  Each sector receives a daily air quality forecast that is 
assigned a category with a corresponding color: good (green), moderate (yellow), unhealthy for sensitive 
groups (orange), unhealthy (red), very unhealthy (purple), and hazardous (maroon).  Data is presented for 
the six criteria pollutants (those for which air quality standards have been developed - particulate matter 
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(PM10 and PM2.5), ozone, sulfur dioxide, nitrogen dioxide, carbon monoxide, and lead) along with some 
heavy metals, nitrates, sulfates, volatile organic compounds, and toxic compounds.  

In terms of the Air Quality Index (AQI) presented in the most recent annual report (2014), air quality was 
either good or moderate 98 percent of the time throughout Illinois. There were zero days when air quality 
in any part of Illinois was considered unhealthy (category red). There were seven days (five for 8-hour 
ozone and two for PM2.5) when air quality in some part of Illinois was considered unhealthy for sensitive 
groups (category orange). Air quality trends for the criteria pollutants are continuing to show downward 
or stable trends well below the level of the standards. For the study area (South and West Suburbs, 
including parts of Cook and Du Page Counties south of I-290 and outside of Chicago city limits) the air 
quality was unhealthy for sensitive groups 0.8% of the time, moderate 48.2% of the time, and good 51.0% 
of the time.  In the Will County area, the air quality was unhealthy for sensitive groups 0.3% of the time, 
moderate 31.0% of the time, and good 68.8% of the time. 

2.1.6 Hazardous, Toxic, and Radioactive Wastes (HTRW) 
HTRW Phase I Environmental Site Assessments (ESAs) are used to determine if HTRW or non-HTRW 
recognized environmental conditions (RECs) have impacted a specific project area or will impact 
implementation of a specific project. The DuPage River watershed is developed and likely has localized 
site-specific HTRW conditions that cannot be generalized or applied to the entire watershed.  Preliminary 
screening level assessments for potential project areas, consisting of review of online database 
information, were used early in the planning process to identify areas of potential concern that would 
limit USACE’s ability to cost-share in a project due to a federal or state required HTRW response action. 
Screening level assessments, and Phase I Environmental Site Assessments (ESAs) for specific projects 
included in the Recommended Plan, are included in Appendix F (HTRW Report). A summary of RECs 
and unresolved issues in potential project areas are included in Section 4.   

2.2 Ecological Resources  
The DuPage River is a medium sized water body with many smaller tributaries including streams, creeks, 
and ditches that feed it. The river is fairly flat and sluggish throughout most of the watershed, but some 
areas drop approximately 10 feet per river mile, resulting in a variety of riverine habitats. The upstream 
ends of the tributaries and West and East Branches tend to be shallow in nature consisting of larger cobble 
and gravel.  As the river flows south, more sluggish sections tend to accumulate more sands and sediment 
with patches of aquatic macrophytes.  In steeper portions of the watershed, riffle, pool, and run habitats 
add hydraulic diversity.  The DuPage River watershed hosts a wide range of habitats that broadly include 
forest, grassland, and wetland ecosystems. This heterogeneous mixture of habitat types provides the basis 
for a total of 391 vertebrate species, 1,219 invertebrate species, and 1,457 native plant species in DuPage 
County and has documented 1,721 plant species and 547 vertebrate species in Will County.   

2.2.1 Native Plant Communities 
The three major categories of plant community types found within the DuPage River Watershed include 
grassland, forest, and wetland communities. Grassland communities within the watershed consist 
primarily of grass species and some deep rooted herbaceous plants.  The most common grassland 
community in the area is non-native grassland or old fields. These are typically either farm fields that 
have been allowed to go fallow, or former pasture land that is no longer being actively grazed.  Typical 
species of this community are cool season non-native pasture grasses such as smooth brome (Bromus 
inermis) and tall fescue (Schedonorus arundinaceus) and a variety of native and non-native wildflowers 
such as hairy aster (Aster pilosus) and red clover (Trifolium pratense). Less common communities include 
native grassland systems such as prairies. These communities typically exist where they have been 
purposefully planted as part of a restoration effort.  Some species typical of this community include Big 
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Bluestem (Andropogon gerardii), Purple Coneflower (Echinacea purpurea), Black-eyed Susan 
(Rudbeckia hirta), Little Bluestem (Schizachyrium scoparium), Prairie Dropseed (Sporobolus 
hererolepis), and Canada Wild Rye (Elymus canadensis). Disturbance to prairie communities includes 
lack of fire, conversion to agricultural and farm uses, habitat fragmentation, establishment of invasive 
species and altered hydrology and water quality. While grassland provides important habitat to a wide 
array of species, grassland within the watershed tends to be significantly altered except in places 
restoration has occurred.  Urban development and man-made changes to the habitat have caused the most 
serious damage through the manipulation of natural soils and loss of hydrology processes.  

Forest habitat is one of the larger habitat types located within the watershed.  Forests are dominated by 
woody vegetation resulting from a certain level of protection from the intensity and frequency of pre-
European settlement fires, which allowed the development of structural and compositional features 
characteristic of forests. Forests primarily exist along slopes, ravines and floodplains and other protected 
areas. Disturbance to forest communities includes habitat fragmentation, establishment of invasive 
species, altered hydrology and water quality, and fire absence. The upland forested areas of the region 
would typically be dominated by larger oak (Quercus spp.) and hickory (Carya spp.) species, but the lack 
of fire and overgrazing by livestock and native White-tailed Deer (Odocoileus virginianus) have shifted 
many mesic forests in the region to Sugar Maple (Acer saccharum) dominated ecosystems.  In wetter 
areas and along floodplains species such as silver maple (Acer saccharinum), cottonwood (Populus 
deltoides), and box elder (Acer negundo) are more common. Green ash (Fraxinus pennsylvanica) used to 
be a common floodplain species within the study area, however, due to the non-native Emerald Ash Borer 
(Agrilus planipennis) this species has experienced declines in recent years. Other species associated with 
the watershed’s forests are American Elm (Ulmus americana), Sycamore (Plantanus occidentalis), 
Shagbark Hickory (Carya ovata), and Walnut (Juglans nigra).  
 
Wetland plant communities are also found throughout the watershed.  These community types consist of 
riparian corridor, emergent marsh, vernal pools, and floodplain forest.  In general these areas are low-
lying which allows water to inundate or saturate the soil for a portion of the year. Species found in these 
habitat types have evolved to withstand long periods of inundation and benefit from saturated soils.  
Disturbances to wetland communities include agricultural practices and invasive species infestation, but 
are mainly linked to altered hydrology resulting in increased sedimentation and erratic hydrology.  Native 
species commonly associated with wetlands within the DuPage include Cattails (Typha spp.), Cardinal 
Flower (Lobelia cardinalis), Blue Flag Iris (Iris versicolor), and Joe-Pye Weed (Eutrochium maculatum).  
Unfortunately, many of the watersheds wetlands are overrun with non-native and invasive species such as 
Common Reed (Phragmites australis), Purple Loostrife (Lythrum salicaria), and Reed Canary Grass 
(Phalaris arundinacea).  As a result, many of the wetlands within the watershed consist of lower quality 
plants.       

2.2.2 Macroinvertebrates 
Overall, the macroinvertebrate community within the DuPage River Watershed predominantly consists of 
tolerant species.  The Midwest Biodiversity Institute’s Biological and Water Quality Study of the Lower 
DuPage River Watershed published in 2014 reported that biological assemblages of macroinvertebrates 
ranged from poor to good in terms of quality (Midwest Biodiversity Institute, 2014). However, only 6.7% 
(n=208) were determined to be of good quality. In general, smaller tributaries to the DuPage tended to 
score worse as they experience the direct impacts from the urbanization. The Mainstem reaches of the 
DuPage tended to have higher scores (Midwest Biodiversity Institute, 2014).  Approximately 85% of the 
sensitive taxa (EPT taxa; an index used to indicate stream quality defined by E= Ephemeroptera, P= 
Plecoptera, and T= Tricoptera) were found within the Mainstem, while only 50% were found within the 
tributaries. However, even these sensitive taxa tended to be of the more intolerant of their respective 
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groups.  A follow up study in 2016, found that within the East Branch all sites fell between poor to fair 
except for one site on the Mainstem that was rated good (MBI 2016).  Similar to the 2014 report, EPT 
taxa were limited throughout the study with only 9 tolerant taxa found and 70% of the sites containing no 
EPT taxa in the tributaries.  In total, the watershed tends to be primarily dominated by intolerant species 
of macroinvertabrates such as amphipod species, midges, and oligocheates. Impacts from urbanization 
including run-off, habitat alteration/loss, changed water quality, and loss of hydrologic processes have 
significantly altered the aquatic habitat used by macroinvertebrates, resulting in lower quality 
macroinvertebrates assemblages. 

2.2.3 Fishes and Mussels 
Approximately 65 species of fish have been identified within the DuPage River Watershed since the early 
2000’s. Out of the 65 species, 4 are not native to the watershed. Central Mudminnow (Umbra limi), 
Brown Bullhead (Ameiurus nebulosus) and Smallmouth Bass (Micropterus dolomieu) are listed as Illinois 
Species of Greatest Need of Conservation while Banded Killifish (Fundulus diaphanus), Blackchin 
Shiner (Notropis heterodon), Iowa Darter (Etheostoma exile), and Starhead Topminnow (Fundulus 
dispar) are listed as State Threatened. Two State Endangered  fish species are also found in the 
watershed: Pugnose Shiner (Notropis anogenus) and Blacknose Shiner (Notropis heterolepsis).  
 
In addition, 19 freshwater mussels have been documented within the DuPage River Watershed. Of the 19 
species, both the Slippershell Mussel (Alasmidonta viridis)  and the Spike Mussel (Elliptio dilatata) are 
State Threatened. The Creek Heelsplitter (Lasminona compressa), Fluted-shell (Lasmigona costata), and 
Ellipse (Venustaconcha ellipsiformis) mussels are also listed as an Illinois Species of Special Concern. 

2.2.4 Amphibians and Reptiles 
Approximately 45 species of reptiles and amphibians are known to occur within the two counties the 
watershed encompasses. In general, the most common species within the watershed are likely Bullfrog 
(Rana catesbeiana), Painted Turtle (Chrysemys picta), Common Garter Snake (Thamnophis sirtalis), 
Pond Slider (Trachemys scripta), American Toad (Bufo americanus) and Northern Water Snake (Nerodia 
sipedon) as these species are common in highly urbanized environments 

2.2.5 Birds 
The DuPage River is within the Upper Mississippi River Flyway, which is a globally significant 
migration route for millions of birds.  As birds migrate they utilize river corridors like the DuPage River 
to re-fuel, rest and hide from predators as well as orient themselves in flight. During the migration 
periods, March to May and September to mid-October, song birds and water fowl predominantly traverse 
this flyway route.  Approximately 200 species of birds are known to occur within the DuPage River 
Watershed. Many of the migrant species that move through could very well be found within the project 
area during the migration periods.  Migratory species that are likely found throughout the watershed 
include Yellow-rumped Warbler (Setophaga coronata), Scarlet Tanager (Piranga olivacea), and Sandhill 
Crane (Grus canadensis).  However, the majority of species within the watershed are common urban 
species. These species include American Robin (Turdus migratorius), Northern Cardinal (Cardinalis 
cardinalis), American Crow (Corvus brachyrhynchos), Red-tailed Hawk (Buteo jamaicensis), Black 
Capped Chickadee (Poecile atricapillus), Northern Flicker (Colaptes auratus), the invasive European 
Starling (Sturnus vulgaris), and Common Grackle (Quiscalus quiscula). 

2.2.6 Threatened & Endangered Species 
The distribution of federally-listed Threatened, Endangered, and Candidate Species was reviewed for 
DuPage and Will Counties. The following federally listed species, their status, county they are listed in, 
and habitat are identified by the USFWS as occurring within the DuPage River Watershed (2019): 
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• Leafy-prairie clover (Dalea foliosa) – Endangered – DuPage and Will County – Prairie 
remnants on thin soil over limestone 

• Prairie bush-clover (Lespedeza leptostchya) –Threatened – DuPage County – Dry to mesic 
prairies with gravelly soil   

• Lakeside daisy (Hymenopsis herbacea) – Threatened – Will County – Dry rocky prairies 
• Mead’s milkweed (Asclepias meadii) – Threatened – DuPage and Will County – Late 

successional tallgrass prairie, tallgrass prairie converted to hay meadow, and glades or 
barrens with thin soil 

• Eastern prairie fringed orchid (Platanthera leucophaea) – Threatened – DuPage and Will 
County – Moderate to high quality wetlands, sedge meadow, marsh, and mesic to wet prairie 

• Hine’s emerald dragonfly (Somatochlora hineana) – Endangered – DuPage and Will County 
– Spring fed wetlands, wet meadows, and marshes 

• Rattlesnake-master borer moth (Papaipema eryngii) – Candidate – Will County – 
Undisturbed prairie and woodland openings that contain their only food plan, rattlesnake-
master (Eryngium yuccifolium) 

• Eastern massasauga (Sistrurus catenatus) – Candidate – DuPage and Will County – 
Graminoid dominated plant communities (fens, sedge meadows, peatlands, wet prairies, and 
shrublands) 

• Northern Long-Eared Bat (Myotis septentrionalis) Threatened – DuPage and Will County- 
Hibernates in caves and mines - swarming in surrounding wooded areas in autumn. Roosts 
and forages in upland forests and woods 

• Sheepnose Mussel (Plethobasus cyphyus) – Endangered – Will County– Shallow areas in 
larger rivers and streams 

• Rusty Patched Bumble Bee (Bombus affinis) – Endangered – DuPage County – Occupies 
grasslands and tallgrass prairies.  Nest in abandoned underground rodent cavities or clumps 
of grass.  Hibernates in undisturbed soils.   

In addition to the federally listed species, a total of 107 species are listed as State Threatened or 
Endangered in DuPage and Will Counties including 63 state listed species in DuPage County and 76 
species in Will County with 32 of the species located within both Counties.  A total of 63 species are 
located in DuPage County and 76 species in Will County with 32 of the species located within both 
Counties.  A complete list of state listed species can be located in Appendix G (Coordination, 
Environmental Analysis, and 404(b)).  
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2.3 Cultural Resources 
 

2.3.1 Archaeological Sites and Historic Structures 
There are numerous archaeological sites reported in the 
DuPage River basin. Although many of the sites have not 
been adequately described or assessed, there are data which 
suggest that the entire study area has a long and intensive 
history of human use. Not long after the glaciers receded 
within the DuPage watershed, Native Americans began to 
move into the region and the region has been continuously 
occupied over the last 10,000 years.  As a result, a total of 
740 archeological sites are known within the area. These sites 
consist of Paleo-Indian through the Historic Postwar period.  
One of the better known sites is now owned and operated by 
the DuPage River Forest Preserve: Winfield Mounds.  The 
site is home of three dome-shaped burial mounds and is the 
only documented prehistoric burial mound site in DuPage 
County.  The mounds were vandalized in the 1920’s and 
since then surveyed by University of Chicago and Wheaton 
College and are now believed to be vacant of artifacts. 
Archaeological sites in the study area may no longer exist or 
may have been disturbed since a large portion of the study 
area has been intensively developed.  
 
Figure 2-1 shows the locations of historic structures and 
historic districts in the watershed that are listed in the 
National Register of Historic Places (NRHP). The Illinois & 
Michigan Canal, at the south end of the watershed, is also 
listed in the NRHP.  

Two historic districts include areas within the regulatory 
floodplain: Naperville and Downtown Plainfield.  

The Naperville Historic District is roughly bounded by Julian, 
Highland, Chicago, Jackson, Eagle and Fifth Streets. There 
are over 400 contributing buildings and structures in the 
district, including residences, commercial, and public 
structures. An additional historic site in Naperville, Pine 
Craig, is nearby. Pine Craig, also known as the Martin 
Mitchell Mansion, was built in the 1880’s. 

The Downtown Plainfield Historic District extends along 
Lockport Street from Division to Main Street. The district is 
significant for its association with architecture, commerce, and transportation. The district includes 50 
contributing buildings and structures across four blocks. Additional historic sites nearby include the 
Plainfield Halfway House, named for its location halfway between Chicago and Ottawa on the stagecoach 
line; the Flanders House, a residence dating back to the 1840’s; and the Standard Oil Gasoline Station, a 
gas station originally built in 1932 along the historic Lincoln Highway. 

Figure 2-1. NRHP Listings in 
Watershed 
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Will County has conducted rural structure surveys in several townships and identified several sites across 
the watershed that could be eligible for consideration as local landmarks, including some sites that may be 
eligible for listing in the NRHP.  

2.3.2 Socioeconomic Resources 

2.3.2.1 Population 
Over 1 million people live in the watershed. The distribution of the watershed population by county is 
shown in Table 2-5 and Table 2-6. The majority of these residents live in one of the municipalities shown 
in Table 2-5; however there are additional residents living in unincorporated areas. As shown in the table, 
there has been significant population growth across the watershed since 1980, particularly in Will County. 
However, Will County remains less densely developed than DuPage County, as shown by the population 
densities of municipalities in each county. Communities listed in Table 2-5 are organized roughly from 
north to south (upstream to downstream) within the watershed.  

Table 2-5: Populations of Major Watershed Municipalities 

Municipality County 
Population % 

increase 
Area  

(sq. mi.) 

2014 Population 
density (1,000/ 

sq. mi.) 1980 2014 
Schaumburg3 Cook 52,319 74,560 43% 19.2 3.9 
Bartlett3 DuPage, Cook, Kane 13,254 41,529 213% 15.2 2.7 
Hanover Park1 DuPage, Cook 28,850 38,302 33% 6.7 5.7 
Roselle3 DuPage, Cook 16,948 22,951 35% 5.7 4.0 
Bloomingdale3 DuPage 12,659 22,208 75% 6.5 3.4 
Carol Stream1 DuPage 15,472 40,136 159% 9.2 4.4 
Glendale Heights1 DuPage 23,163 34,436 49% 5.2 6.6 
West Chicago2 DuPage 12,550 27,416 118% 9.9 2.8 
Winfield1 DuPage 3,374 9,368 178% 2.8 3.3 
Wheaton1 DuPage 43,043 53,406 24% 11.1 4.8 
Glen Ellyn1 DuPage 23,649 27,394 16% 6.2 4.4 
Lombard3 DuPage 37,295 43,853 18% 9.6 4.6 
Warrenville1 DuPage 7,519 13,361 78% 5.4 2.5 
Lisle1 DuPage 13,625 22,626 66% 6.5 3.5 
Downers Grove2 DuPage 39,274 49,372 26% 14.2 3.5 
Woodridge2 DuPage 22,322 33,227 49% 7.4 4.5 
Naperville2 DuPage, Will 42,330 144,108 240% 38.5 3.7 
Bolingbrook2 Will 37,261 74,112 99% 25.3 2.9 
Plainfield2 Will, Kendall 4,485 40,641 806% 25.5 1.6 
Romeoville3 Will 15,519 39,675 156% 19.1 2.1 
Crest Hill3 Will 9,252 20,444 121% 10.2 2.0 
Joliet3 Will, Kendall 77,956 147,786 90% 42.4 3.5 
Shorewood1 Will 4,714 16,186 243% 6.4 2.5 
Minooka3 Will, Grundy 1,565 11,225 617% 5.9 1.9 
Channahon3 Will, Grundy 3,734 12,422 233% 9.9 1.3 

1 Municipality is entirely within watershed 
2 Municipality is primarily within watershed 
3 Municipality is partially within watershed 
(Source: U.S. Census Bureau; American Community Survey, 2014 American Community Survey 5-year Estimates, Table DP05 
accessed via American Fact Finder <http://factfinder2.census.gov> and U.S. Census Bureau, 1980 Census of Population, Volume 
1, Chapter A, Part 15 (February 1982)) 
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Table 2-6: Watershed Population 
County Population 

DuPage County 689,540  
Will County       435,773  
Cook, Kane, Kendall Grundy Counties           33,236  

Total     1,158,549  
(Source: U.S. Census Bureau; American Community Survey, 2014 American Community Survey 5-year Estimate TIGER/Line 
Shapefiles, accessed via U.S. Census Bureau <www.census.gov>) 
 

2.3.2.2 Land Use 
Land use has changed from a rural landscape to predominantly developed.  The changes in land use are 
the correspond over time with the increases in population which had major impacts to the DuPage River.  
Increased acreage of impervious surfaces associated with urban areas results in increased and accelerated 
flooding.  Both DuPage and Will Counties maintain open space, however the amount of open space found 
within the DuPage River Watershed is very limited.  Only about 13.5% of the watershed is currently open 
space according to Chicago Metropolitan Agency for Planning (CMAP) land use data.  Land use types 
within the watershed are summarized below (CMAP, 2010).   
 

Table 2-9. General land use within the DuPage River Watershed (CMAP) 
Category Acres Percentage 
Residential 108,531 45.7% 
Commercial 12,507 5.3% 
Institutional  23,859 10.0% 
Transportation, Communication, Utilities 5,517 2.3% 
Agriculture 34,948 14.7% 
Open Space 32,097 13.5% 
Vacant/ Under  
Construction 17,810 7.5% 
Water 2,438 1.0% 
Total 237,708 100% 

2.3.2.3 Environmental Justice 
Executive Order 12898: Federal actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations (EO 12898) requires that all federal agencies identify and address 
disproportionately high and adverse human health or environmental effects of their programs, policies, 
and activities on minority and low-income populations. An evaluation was completed to determine 
whether proposed federal actions resulting from this study could disproportionately affect minority or 
low-income communities. As defined in EO 12898 and the implementing guidance by the Council on 
Environmental Quality (CEQ), a minority population occurs where one or both of the following 
conditions are met within a given geographic area: 

• The American Indian, Alaskan Native, Asian, Pacific Islander, Black, or Hispanic population of 
the affected area exceeds 50%; or 

• The minority population percentage of the affected area is greater than the minority population 
percentage in the general population or other appropriate unit of geographic analysis. 
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A minority population also exists if more than one minority group is present and the aggregate percentage 
meets one of these conditions. Note that the Hispanic or Latino population is a multi-racial group which 
may overlap with other minority groups. The population demographics for the watershed and reference 
geographic areas are shown in Table 2-7. As shown in the table, the minority population does not exceed 
50% and is not meaningfully greater than in the county and state level reference areas.  

Although the overall watershed population does not meet the criteria for a minority population, additional 
analysis was conducted to determine whether there are communities that may meet this criteria. This 
assessment evaluated census block groups within 0.5 miles of the waterways included in the study.  Block 
groups where the aggregated non-white population exceeds either 50% or 31% (5% greater than in the 
watershed as a whole) and where the Hispanic or Latino Population exceeds either 50% or 20% (5% 
greater than in the watershed as a whole) are shown in  
Figure 2-2. As shown in the figure, there are block groups with non-white populations that exceed 50% in 
and near Bolingbrook, Woodridge, Lisle, Glen Ellyn, Naperville, Warrenville, Lombard, and Hanover 
Park. There are block groups with non-white populations that exceed 31% in and near Romeoville, 
Plainfield, Bolingbrook, Woodridge, Naperville, Glen Ellyn, Lombard, Carol Stream, Bartlett, Hanover 
Park, Roselle, and Schaumburg. Hispanic or Latino populations are greater than 50% in block groups in 
or near Bolingbrook, West Chicago, and Schaumburg and greater than 20% in or near Shorewood, Joliet, 
Romeoville, Plainfield, Bolingbrook, Woodridge, Naperville, Lisle, Downers Grove, Warrenville, Glen 
Ellyn, Lombard, West Chicago, Carol Stream, Bartlett, Hanover Park, and Roselle. 

Figure 2-2: Watershed Demographics 
(Source: U.S. Census Bureau; American Community Survey, 2014 American Community 
Survey 5-year Estimate TIGER/Line Shapefiles, accessed via U.S. Census Bureau 
<www.census.gov>) 
 

Table 2-7: Watershed Population Demographics 
 Watershed DuPage 

County 
Will 

County Illinois 

Total Population 1,158,549  926,485     682,108 12,868,747  
Race     

White 76% 80% 75% 73% 
Black or African American 7% 5% 11% 14% 
American Indian or Alaska Native <1% <1% <1% <1% 
Asian 10% 11% 5% 5% 
Native Hawaiian or Other Pacific Islander <1% <1% <1% <1% 
Some other race 4% 2% 6% 6% 
Two or more races 3% 2% 3% 2% 
Hispanic or Latino (of any race) 15% 14% 16% 16% 

(Source: U.S. Census Bureau; American Community Survey, 2014 American Community Survey 5-year Estimate TIGER/Line 
Shapefiles, accessed via U.S. Census Bureau <www.census.gov>, U.S. Census Bureau; American Community Survey, 2014 
American Community Survey 5-year Estimates, Tables DP05 and DP03 accessed via American Fact Finder 
<http://factfinder2.census.gov>) 

EO 12898 does not provide criteria for determining whether an area consists of a low-income population. 
For the purpose of this assessment, the CEQ criteria for defining a low-income population has been 
adapted to determine whether a minority population occurs in the watershed. A low-income population 
exists within a given geographic area where: 
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• The percentage of low-income households is at least 50% of the total number of households 
• The percentage of low-income households is meaningfully greater than the percentage in the 

general population or other appropriate unit of geographic analysis. 

The USEPA defines the poverty level at less than $15,000 annual household income. This analysis 
defines low-income as households earning less than $25,000 per year. The income distribution for the 
watershed and reference geographic areas is shown in Table 2-8. As shown in the table, the low-income 
population does not exceed 50% and is not meaningfully greater than in the county and state level 
reference areas.  

Although the overall watershed population does not meet the criteria for a low-income population, 
additional analysis was conducted to determine whether there are communities that may meet this criteria. 
This followed the procedures used to identify minority populations, described above; block groups where 
the number of low-income households exceeds either 50% or 17% (5% greater than for the watershed as a 
whole). As shown in Figure 2-3, there are no block groups that exceed 50% low-income households, but 
there are block groups that exceed 17% in or near Shorewood, Joliet Plainfield, Bolingbrook Woodridge, 
Lisle, Downers Grove, Naperville, Warrenville, Winfield, West Chicago, Glen Ellyn, Lombard, Hanover 
Park, Roselle, and Schaumberg.  The figure also displays non-white population and Hispanic or Latino 
population percentages spatially, as discussed previously in this section.  
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Table 2-8: Watershed Income Distribution 
 Watershed DuPage 

County 
Will 

County Illinois 

Total Households 399,771 337,003    223,379 4,778,633 
Household Income     

Less than $15,000 6% 6% 6% 12% 
$15,000 - $24,999 6% 6% 7% 10% 
$25,000 - $49,999 18% 19% 18% 22% 
$50,000 - $74,999 53% 17% 18% 18% 
$75,000 or greater 18% 52% 51% 38% 

(Source: U.S. Census Bureau; American Community Survey, 2014 American Community Survey 5-year 
Estimate TIGER/Line Shapefiles, accessed via U.S. Census Bureau <www.census.gov>, U.S. Census 
Bureau; American Community Survey, 2014 American Community Survey 5-year Estimates, Tables 
DP05 and DP03 accessed via American Fact Finder <http://factfinder2.census.gov>) 

 
Figure 2-3: Watershed Demographics 
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2.3.3 Recreational, Scenic, and Aesthetic Resources 
Limited space is maintained as open space across the DuPage River Watershed. A variety of outdoor 
recreation resources are maintained by county and local agencies, with over 30,000 acres of recreation or 
conservation lands in the watershed. These facilities are supplemented by additional privately owned sites 
such as golf courses and recreation clubs. 

Forest Preserve Districts in each county maintain and preserve open space, including riverine and riparian 
corridors, and provide recreation opportunities including picnic facilities, multi-purpose trails, and 
boating and fishing on lakes and waterways. The Forest Preserve District of DuPage County manages 
over 15,000 acres of land and over 100 miles of trail in the watershed. The Forest Preserve District of 
Will County manages nearly 4,000 acres of land and over 100 miles of trail in the watershed. Municipal 
Park Districts and private facilities also provide recreation resources for watershed residents. The State of 
Illinois maintains the Channahon Dam State Park at the south end of the watershed. 

There are extensive trail networks across the watershed. There are trails along each of the three main 
reaches of the DuPage River with plans to provide a complete trail for each segment. The DuPage River 
Trail, along the Mainstem, includes three segments, totaling 7 miles, with plans to expand and connect the 
trail segments. The West Branch DuPage River Trail includes 23 miles of trail and extends from the 
Blackwell Forest Preserve in West Chicago into Will County where it ends at Knoch Knolls Park in 
Naperville.  Three segments of the West Branch Trail remain to be completed. The East Branch DuPage 
River Trail is less developed. Currently only small segments have been constructed, but larger portions of 
the trail are in the planning phase and a conceptual plan for the overall trail has been developed by 
DuPage County. Additional regional trails in the watershed include the Illinois Prairie Path Trail in 
DuPage County, the first rails-to-trails project in North America, and the I&M Canal Trail at the south 
end of the watershed which extends along the towpath of the historic Illinois & Michigan Canal. 

2.4 Most Probable Future Without-Project Conditions - Forecasting* 
The future without-project (FWOP) conditions of the DuPage River Watershed is the basis for comparing 
the benefits and impacts of alternative plans and also describes the “No Action Alternative.” To forecast 
these conditions, an effort is made to describe foreseeable changes to the most important aspects of the 
study area that may impact plan formulation/justification over the 50-year period of analysis from 2020 to 
2069. This forecast is based on an assessment of the existing conditions within the study area. The FWOP 
conditions describes the future conditions that will exist if no new federal action is taken and is developed 
through consideration of observed and predicted trends. Forecasted environmental conditions are based 
on a variety of key assumptions and different sources of information available from federal, state, local 
agencies, and private conservation entities. National and state environmental and health standards and 
regulations are recognized and considered in the description of FWOP.  

2.4.1 Urbanization and Land Use Conditions 
The hydrology model used for the study incorporated projected future land use cover throughout the 
watershed. For DuPage County, since that portion of the watershed is highly urbanized, minimal changes 
were made with respect to future conditions land use.  For Will County, land use and population 
projections as developed by Chicago Metropolitan Agency for Planning (CMAP) for the year 2040 were 
used as a starting point.  The Will County Land Use Department also reviewed Facility Planning Areas 
(FPAs) to determine which areas are likely to be incorporated during the period of analysis.  The CMAP 
projections were paired with the FPAs to estimate the amount and type of growth in that area.  Will 
County assumed new residential developments in unincorporated areas will be 1 acre rural lots. Within 
incorporated areas, development would likely be quarter acre urban lots. These land use projections were 
incorporated into the hydrology model.   
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In their 2040 Socioeconomic Forecast Update Overview, CMAP projected that the population growth 
would be 22 percent and 75.7 percent for DuPage and Will County, respectively.  While there is a 
significant change in population growth for Will County, it is important to note that Will County has an 
approximate area of 849 square miles.  Meanwhile, DuPage County has an area of approximately 336 
square miles, two and half times smaller than Will County.   Therefore, the population density based on 
the 2040 population projection is approximately 3286 people/square mile for DuPage County and 
approximately 1384 people/square mile for Will County.  When relating these population changes to land 
use changes an increase in impervious area of approximately 1-2% across the entire watershed is realized 
as compared to 2020. 

2.4.2 Hydrologic and Hydraulic Conditions Modeling 
Future conditions hydrologic models account for projected changes in land use. Modifications include 
time of concentration changes to represent changes of runoff time due to projected additional urban 
development. No changes in the hydraulic model geometry were completed for future conditions.  
Additional discussion on the modeling is contained in Section 3.1 and Appendix A (Hydrology & 
Hydraulics). For the time of concentration calculations, it was assumed that future development would 
include detention, per current County stormwater requirements. Many areas of the watershed are 
projected to remain in agricultural use beyond the year 2040, a number of the agricultural subbasins were 
subdivided into those areas projected to be developed and those areas to remain agriculture. For the areas 
that are projected to remain in agricultural use, the time of concentration values of the original subbasin 
remained unchanged.   

As noted above, Will County assumed new residential development in unincorporated areas will be 1 acre 
rural lots within incorporated areas, residential development would likely be quarter acre urban lots.  The 
volume of runoff produced does not significantly change when converting agriculture land to residential 
land use of these lot sizes.  In addition, Will County has a stormwater ordinance that states that the post-
development runoff volume from a site must not exceed the pre-development runoff volume, any 
increases in volume are detained on site and released at a restrictive rate of 0.04 cfs/acre and 0.15 cfs/acre 
of development for the 50% ACE (2-year) and 1% ACE (100-year) event, respectively. 

Note that several stakeholders and the public frequently uses the terminology “[x]-year flood” in place of 
or in addition to the “percent chance exceedance” terminology that USACE typically uses.  For 
readability, theses terminologies are both used in this report.  The following correlations are made.  

• 1-year  99% annual chance exceedance (ACE)  
• 2-year  50% annual chance exceedance (ACE) 
• 5-year  20% annual chance exceedance (ACE) 
• 10-year  10% annual chance exceedance (ACE) 
• 25-year  4% annual chance exceedance (ACE) 
• 50-year  2% annual chance exceedance (ACE) 
• 100-year  1% annual chance exceedance (ACE) 
• 200-year  0.5% annual chance exceedance (ACE) 
• 500-year  0.2% annual chance exceedance (ACE) 

2.4.3 Climate Change 

USACE Engineering and Construction Bulletin (ECB) 2018-14 (Guidance for Incorporating Climate 
Change Impacts to Inland Hydrology in Civil Works Studies, Designs, and Projects) provides guidance 
for incorporating climate change information in hydrologic analyses in accordance with the USACE 
overarching climate change adaptation policy. This policy requires consideration of climate change in all 
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current and future studies to reduce vulnerabilities and enhance the resilience of water resources 
infrastructure. 
 
An investigation of the trends in the annual maximum flow gage data was performed to qualitatively 
assess impacts of climate change within the watershed using several of the USACE developed tools. Of 
the four gages within the DuPage River Watershed with sufficient period of record to statistically 
evaluate, two demonstrate an increasing trend in annual peak streamflow. Both of these West Branch 
gages showed evidence of nonstationarities in annual instantaneous peak streamflow datasets, meaning 
that the statistical attributes of the recorded streamflow data change over time.  These nonstationarities 
indicate that past records may not necessarily be an indicator of future streamflow statistics. A more 
detailed discussion of the tools and their results is provided in Appendix A (Hydrology & Hydraulics). 

In December 2017, Illinois State Water Survey (ISWS), a Division of the University of Illinois at Urbana-
Champaign, released a report titled “Impacts of Potential Future Climate Change on the Expected 
Frequency of Extreme Rainfall Events in Cook, DuPage, Lake, and Will Counties in Northeastern 
Illinois” The purpose of this study was to assess future rainfall intensities for the Counties of Cook, 
DuPage, Lake, and Will in northeastern, Illinois and to identify future frequency precipitation depths for 
the 24- and 48-hour rainfall durations and 50% ACE (2-year) through 1% ACE (100-year) recurrence 
intervals. The study applied a methodology for defining precipitation frequency depths using projected 
rainfall using Coupled Model Intercomparison Project (CMIP) 3 and CMIP5 datasets. The study included 
a risk assessment to identify confidence limits based on modeling variability. More information regarding 
this study is summarized in Appendix A (Hydrology & Hydraulics).  

For the DuPage River Watershed Study, the A1B climate scenario was selected to represent the expected 
future conditions scenario. The A1B scenario is defined by the Intergovernmental Panel on Climate 
Change (IPCC) and assumes rapid economic growth followed by a decline after 2050 due to the 
introduction of new and more efficient technologies and assumes a balance across all energy sources 
(fossil and non-fossil). 

A comparison between the existing, mid-century (2050), and late century (2100) precipitation depth (in 
inches) for each frequency event for the 48-hour duration, which was defined as the critical duration for 
the H&H analysis, is included in Table 2-9.  

Table 2-9. Comparison of 48-hour Existing and Future Precipitation Depths (A1B scenario, in inches) in 
Northeast Illinois 
Annual Chance 
Exceedance (ACE) 

99.9% 50% 20% 10% 4% 2% 1% 0.5% 0.2% 
1-year 2-year 5-year 10-year 25-year 50-year 100-year 200-year 500-year 

Bulletin 70 (existing) 2.7 3.3 4.09 4.81 5.88 6.84 8.16 9.64 11.9 

Mid Century - 2050  3.16* 3.94 4.9 5.65 6.67 7.51 8.39 9.64* 11.90* 

Difference 
0.46 0.64 0.81 0.84 0.79 0.67 0.23 0.00 0.00 
17% 19% 20% 18% 13% 10% 3% 0% 0% 

Late Century – 2100  3.32* 4.21 5.21 6.01 7.09 8 8.94 10.12* 12.5* 

Difference 
0.62 0.91 1.12 1.2 1.21 1.16 0.78 0.48 0.60 
23% 27% 27% 25% 21% 17% 10% 5% 5% 

* Indicates estimated values by extrapolation 
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Figure 2-4 includes a schematic diagram all of the precipitation data incorporated into the study. For the 
purposes of the economic analysis  of without project conditions and evaluating economic impacts of the 
formulated plans, estimates of flood frequency profiles for the years 2020, 2050, and 2100, defined as 
existing, future, and end of period of analysis  conditions, respectively were established. For the “future” 
conditions analysis, flood profiles were adjusted based on projected precipitation depths in the year 2050. 
Damage estimates for the 2070 precipitation frequencies were made by interpolating between the 2050 
and 2100 projections. Further information about the economic analysis is included in Section 3.6. Note 
that the economic analysis documentation refers to the 50-year period of analysis for the study as from the 
years 2020-2069. The interpolated precipitation depths developed from the methodology described are for 
the beginning of the year 2070 (January 1), while the economics model accounts for the full year 2069 as 
the 50th year of the period of analysis (December 31). References to period of analysis ending in 2069 and 
2070 are considered equivalent.   
 

 
Figure 2-4. Schematic of Precipitation Data Incorporation into Study 

2.4.4 Habitat Conditions 
Habitat within and adjacent to the project areas considering the future without project conditions would 
likely remain static in some places and degrade in others. As discussed in previous sections, portions of 
the watershed are continuing to develop at fairly rapid rates. Population growth can result in increased 
development and the conversion of open space would result in the loss of already limited wildlife habitat.  
These developments would have adverse impacts to the surrounding habitat. Some examples of expected 
impacts of development are increases to the amount of impervious surfaces which can adversely impact 
hydrologic processes, impacts to water quality within the watershed, and lead to increased runoff resulting 
in higher flood stages in the future.  

Despite the concerns and pressure of population increases and need for new development, the non-federal 
sponsors maintain strong goals and objectives to maintain and restore important habitat within the 
DuPage River Watershed. Both counties have worked with federal and state stakeholders on a number of 
restoration projects within and adjacent to the DuPage Watershed. In total DuPage County maintains and 
operates approximately 26,000 acres of prairies, woodlands, and wetlands throughout the county with 
approximately 15,000 acres within the DuPage River Watershed. In comparison, Will County Forest 
Preserve operates and maintains over 21,000 acres of habitat with 4,000 acres within the DuPage River 
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Watershed. Strong habitat initiatives developed by both Counties may have a significant role in the ability 
to slow the degradation of habitat from increased development as populations continue to rise.   

Overall, the direction and breadth of impacts are dependent on the ability of the counties to balance 
development with ecosystem function. However the anticipated impacts are likely to be mixed throughout 
the watershed as some locations will remain static while other portions may degrade.    

2.4.5 Recreation 
The Illinois Statewide Comprehensive Outdoor Recreation Plan 2015-2019 (SCORP) identifies the 
recreation needs and interests of state residents. Providing locally accessible locations for outdoor 
activities such as walking and picnicking is identified as a priority in the plan. 

CMAP included parks and open space as a priority in GO TO 2040, a comprehensive regional plan. The 
plan recommends conservation of a green infrastructure network that follows waterway corridors and 
expands existing conservation resources. Creating trails to connect natural areas is a key component of 
establishing this network. Municipalities in conjunction with DuPage Forest Preserve have helped secure 
funding and construct trails throughout the DuPage River Watershed.  Continued completion and trail 
connections are planned in the near future as well. In addition, Will County Forest Preserve developed a 
bikeway plan that has and will continue to increase trails within the DuPage River Watershed and 
throughout Will County (Will County Bikeway Plan).     

While trails and other recreational features are found adjacent and within the Watershed, the future 
without project conditions will likely result in increased recreational areas as there are already several 
projects within the planning phase at the County level.    

  

http://www.cmap.illinois.gov/about/2040
https://www.reconnectwithnature.org/getmedia/12f297e3-113c-4bfc-a988-82a6da8983bf/WillCountyBikewayPlan-2016.pdf.aspx


U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 3 Plan Formulation 
 
 

38 

3 Plan Formulation 

3.1 The Risk-Informed Planning Process 
This feasibility study followed the six-step planning process defined in the Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources Implementation Studies (P&G) adopted 
by the Water Resource Council and within the USACE Planning Guidance Notebook, ER 1105-2-100. 
The six steps are: 

Step 1 – Identifying problems and opportunities 
Step 2 – Inventorying and forecasting conditions 
Step 3 – Formulating alternative plans 
Step 4 – Evaluating alternative plans  
Step 5 – Comparing alternative plans  
Step 6 – Selecting a plan 

Identification of problems and opportunities (Step 1) begins at the outset of the study and forms the 
foundation of the planning process. The identified problems and opportunities for the DuPage River 
Watershed are described in Section 3.2. These problems and opportunities are expressed as specific and 
measurable goals, objectives, and constraints in Section 3.3. The objectives state the intended outcome of 
the planning process and the constraints describe the limitations. 

Developing a detailed inventory of existing conditions and forecast of future conditions, Step 2, creates a 
comprehensive picture of the study area. By gathering both qualitative and quantitative data as outlined in 
Section 2, the study team can develop and evaluate alternative plans. Forecasted conditions provide a 
basis for comparison and evaluation of alternative plans. 

Plan formulation, Step 3, is an iterative process that involves formulating, evaluating, comparing, and re-
formulating plans until an array of alternatives that meet the identified objectives within constraints are 
determined.  This process is detailed in Section 3.7 Continuing this iterative process, evaluation and 
comparison of these formulated plans, Steps 4 and 5, eventually lead to the selection of a Recommended 
Plan (Step 6), which are detailed in Section 3.8 and Section 3.9.  
 
The consideration of uncertainties and associated risks throughout the plan formulation process assures 
that plans are thoroughly evaluated. There is uncertainty associated with each of the contributing factors 
to flood risk (hazard, performance, and consequence) that must be considered during plan development 
and the formulation process. The risk-based analyses performed for this study attempt to account for these 
uncertainties quantitatively (where possible) and qualitatively, to arrive at a risk-informed 
recommendation. 
 
Risk is a measure of the probability and consequence of uncertain future events. USACE follows a 
conceptual flood risk model which is a function of the hazard, performance, exposure, vulnerability, and 
consequences. The hazard, or potential cause for harm, in the case of this study refers to a flood 
originating from the rivers and tributaries within the DuPage watershed. The performance refers to the 
system’s reaction to the hazard, or how the flood management infrastructure is anticipated to handle 
various flood conditions. The exposure describes “who” and “what” may be harmed by the flood hazard. 
The vulnerability is the susceptibility to harm people, property, and the environmental when exposed to 
the hazard. Finally, the consequences refer to the potential economic and/or non-economic harm that 
result from a single occurrence of the hazard.  Each of these terms are discussed more completely in ER 
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1105-2-101 “Risk Assessment for Flood Risk Management Studies” dated 17 July 2017 and depicted in 
Figure 3-1 below. 
 
Figure 3-1. Flood Risk Conceptualized 

 

3.2 Problems & Opportunities* 
The problems associated with the DuPage River Watershed are system-wide, therefore a system-wide 
approach to flood risk management was applied to develop solutions for the watershed.  

Problems 
Impacts of Development on Runoff and Flooding: Development in the watershed increases the amount of 
impervious surfaces, adversely affecting the stages, timing, and duration of flood events. This results in 
increases to both flood damage and life safety risks: 

Flood Damage Risk: Flooding in the DuPage River Watershed inundates residential and 
commercial structures, infrastructure such as roadways, and key public facilities, resulting in 
economic damages. 

Life-Safety Risk: Flooding in the DuPage River Watershed inundates homes and businesses and 
surrounding roadways, cutting off evacuation routes and access by emergency services. Key 
public facilities are also impacted by flooding and cut off from their service areas, impeding 
emergency operations. 
 

Opportunities 
Manage Flood Risk: Managing the risk of severe and frequent flooding and associated damages can 
improve life-safety, the quality of life, and financial security of local residents and businesses. 

Improve Resiliency: Collaborative planning and communication can improve the ability of communities 
to anticipate, prepare for, respond to, and recover from flood events, reducing impacts to existing and 
future development in the watershed. In particular, updated hydrologic and hydraulic predictive models 
and technical tools can aid in characterizing flood risk, reducing uncertainty in how to prepare and 
respond to flood events.  

Increase Recreation Opportunities: Increase the availability and connectivity of recreation opportunities 
for residents of the DuPage River Watershed. 

Ecosystem Restoration: Build on existing ecosystem restoration activities and efforts within the DuPage 
River Watershed. 
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Maximize use of nature-based features: Incorporate features that restore natural and beneficial floodplain 
values and use natural processes such as infiltration and hydrologic restoration to manage flood risks. 

3.3 Objectives and Constraints* 
The federal objective of water and related land resources planning is to contribute to National Economic 
Development (NED) consistent with protecting the nation’s environment. For this study, the objectives 
and constraints are summarized below.  

Objectives 
Reduce risk of flood damages to structures and infrastructure: Reduce the depth, duration, and likelihood 
of flooding at residential and commercial structures and infrastructure such as roadways in the DuPage 
River Watershed. 

Reduce life-safety risk associated with overbank flooding: Reduction of life-safety risk could be realized 
by removing people from flood-prone areas or by reducing the depth, duration, and likelihood of flooding 
at residences, businesses, key public facilities and access routes required for emergency services in the 
DuPage River Watershed.  

Constraints 
Preserve natural and beneficial floodplain values: Alternative plans should minimize impacts to existing 
natural resources in the floodplain and maximize use of environmentally sustainable features. 

Avoid adverse flood impacts: Alternative plans should avoid induced adverse hydraulic impacts relative 
to existing conditions and comply with floodplain management requirements. 

3.4 Key Uncertainties: Flood Risk Inventory and Forecasting 
This feasibility study is subject to USACE’s SMART (specific, measurable, attainable, risk-informed, and 
timely) Planning process as outlined in the Planning SMART Guide. An overarching goal throughout the 
study process was to make timely, risk-informed decisions regarding what analyses were necessary for 
the decision at hand. Risk-informed decision making emphasizes on incremental decision making in a 
progressive process. Throughout the study, the project team identified decisions to be made in a timely 
manner, collected necessary data, and performed the analysis needed to inform the decision.  

Where there is uncertainty, there is a risk of incorrect estimation of the costs, potential benefits, or 
potential impacts (environmental, cultural, and social) of projects. Incorrect estimation of any of these 
factors could have an impact on the plan that is selected. If the uncertainty that had been identified was a 
potential determining factor in identifying the final plan recommendation, and the uncertainty could be 
reduced through added analyses at an appropriate level of detail, then more analyses were performed. If it 
was determined that performing additional analyses would not reduce or better define the uncertainty, 
then other sources and professional judgment were relied upon to inform the best path forward. The 
project team was able to reduce uncertainty and associated risks for some key factors and accept or 
tolerate the uncertainty for less critical elements.  

The key factors in determining the existing and future levels of risk associated with flooding within the 
watershed include the hydrologic and hydraulic conditions, the operation and condition of flood risk 
management infrastructure, population at risk, the characteristics of the structure inventory (residences, 
commercial, industrial, and public structures), and the social and environmental resources.  
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Hydrologic and hydraulic (H&H) conditions: H&H models produce estimates of flood flows and river 
stages along the waterway. These model outputs are used as a basis for identifying without project 
conditions and evaluating and comparing flood risk management alternatives. Multiple inputs into the 
H&H models introduce sources of uncertainty, including the intensity and frequency of precipitation 
and the expected runoff due to rainfall events, as well as the way the runoff flows through the river 
systems based on inputs such as topography, channel shape and roughness, bridge configurations. 
Efforts are made to best estimate all model inputs, however uncertainty exists.  

For the existing condition, the team accounted for these uncertainties through the inclusion of 
statistical distributions for river flow at given frequencies, as well as the stages associated with those 
flows. This quantitative assessment of uncertainty is standard of practice for accounting for 
uncertainty associated with estimating economic impacts of flooding. For the future conditions, the 
team accounted for the uncertainty associated with precipitation through the inclusion of projected 
future precipitation trends that could be impacted by climate change. 

Operation and condition of flood risk management infrastructure: Assumptions are made in the H&H 
model about the performance and operation of existing stormwater and flood risk management 
facilities within the watershed, such as existing levees, reservoirs, and pump stations. These 
assumptions impact the estimates of river stages for existing and future conditions. Each of these 
existing facilities were inventoried and minimally assessed to determine estimates of performance for 
the existing condition. Of the existing infrastructure, the largest risk identified was the performance of 
the levees in Lisle, IL. A single estimate for without project levee performance was utilized in 
alternative evaluation and fragility curves were developed to estimate a failure rate of the levees 
based on their existing condition. This estimate was held constant for the existing and future 
conditions, as estimations of the future levee condition were not made.  

Characteristics of the structure inventory: A key input for estimating economic damages due to 
flooding is the characteristics of the existing buildings and infrastructure that are at risk of flooding. 
Those characteristics include the type and economic value of the structure, as well as the building’s 
elevation, use, and content that is susceptible.  Each of these characteristics affect the severity of 
economic damage expected for a given depth of flooding, which is a key piece of information for 
project evaluation and comparison.   

For this study, the elevation and value estimates were defined with uncertainty distributions, while the 
horizontal location, type, and use were point estimates based on assessor data and aerial imagery.  To 
reduce the uncertainty associated with first floor elevations of structures, the IDNR-OWR collected 
low entry point survey data for a random sampling of approximately 400 structures within the 
watershed. A sensitivity analysis was performed to compare LiDAR derived point elevation data for 
those structures to the surveyed low entry point. This analysis informed the assumption of the 
difference between low entry points and LiDAR data and the distribution of uncertainty of that data. 
More information about this analysis can be found in Section 2.3.1.1.2.3 of Appendix B (Economic 
Analysis).  The uncertainty associated with the definition of structure type and use is low, as this is 
based on assessor data which is considered fairly accurate. The uncertainty accounted for in the 
elevation and value or each structure was determined to be an appropriate quantitative 
characterization of uncertainty associated with this dataset. One inventory dataset was used for each 
of the existing and future conditions.  

Social and environmental resources: An assessment of the potential impacts due to each of the 
alternatives evaluated was conducted based on the information presented in Section 2 (Watershed 
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Existing Conditions) of this report. While the description of the existing conditions is thorough, there 
is uncertainty in the precise location and quality of social and environmental resources within the 
watershed. The same assumptions and evaluation results were used for each of the existing and future 
conditions. 

3.5 Identified Flood Damage Areas and Damage Reaches 
The following sources and methods were used to identify and confirm areas considered to be at risk of 
flooding.   

• Reports by County or Municipal Engineering Staff - In September 2015, project team members 
participated in four full days of site visits led by village and county officials within each 
community of the watershed in DuPage and Will Counties. Most of the identified damage areas 
were associated with recent flood events, including the April 2013 event. Areas which had 
experienced recurring flooding were also identified. Most of the areas identified by these site 
visits were retained as identified damage areas; however, some were removed from consideration 
based upon the level and/or type of flooding impacts experienced in the past. For example, areas 
where the issues were related to insufficient local drainage or areas on waterways that did not 
meet the 800-cfs minimum flow requirements were eliminated from consideration. 

• Public and Agency Comments - Comments received during the NEPA scoping period were 
reviewed to ensure that all reported damage areas which met the criteria for this study, including 
riverine flooding with minimum flow criteria with measurable economic damages, were 
identified and included in the analysis. 

• Review of available floodplain mapping products and hydraulic models - Prior to completion of 
updated H&H modeling, the project team assembled a preliminary inventory of existing 
conditions including identification of damage areas. Damage areas identified by available H&H 
models and floodplain mapping products largely matched damage areas reports from the public 
and county and community officials. Following completion of updated H&H models, these 
damage areas were confirmed and no additional damage areas were added for consideration. 

 
Identified damage areas are described in Table 3-1 and their locations are identified in the map in Figure 
3-2. 
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Figure 3-2. Damage Areas  
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Table 3-1. Relevant DuPage River Watershed Damage Areas Identified by County and Municipal Staff 

Basin Damage 
Area ID Description 

East Branch 
DuPage 
River 

Bloomingdale D-01 Several commercial and residential structures experience flooding 
in this area north of Army Trail Road.  

Milton 
Township D-02 Backwater flooding from the East Branch inundates an apartment 

complex on Swift Road. 

Lombard D-03 Several homes, a health clinic, and a neighboring golf course have 
been repeatedly impacted by flooding along Vance  

Valley View 
(Milton 
Township) 

D-04 

This neighborhood has been repeatedly impacted by flooding. 
Flood impacts include both surface and sub-surface flooding tied 
to river stages. Although a buyout program removed the highest 
risk homes, many homes in the neighborhood continue to 
experience flooding. 

River 
DuMoulin/ 
Lisle Levee 
(Lisle) 

D-05 

This neighborhood in Lisle is at the confluence of St. Joseph 
Creek and the East Branch of the DuPage River. An existing levee 
project provides some protection from flooding, but levee has 
overtopped and there are several encroachments along the 
alignment. Flooding inundates structures and impedes emergency 
operations and evacuation efforts. 

Four Lakes 
(Lisle) D-06 

A large apartment complex (476 units) is at risk of flooding. In 
2013, the mechanical systems were damaged, resulting in 
extended evacuation of residents. Roadway flooding impedes 
evacuations. 

Bolingbrook 
W-01 
W-02 
W-03 

These areas are subjected to repetitive flooding: a subdivision and 
public facilities near Royce Road and a large industrial park to the 
north. 

West 
Branch 
DuPage 
River 

Winfield D-08a 
D-08b 

Flooding inundates the downtown area, impacting operations at 
the Central DuPage regional hospital. Backwater flooding along 
Winfield Creek impacts an adjacent subdivision. 

Warrenville D-09 Several residential structures west of the river near the Warrenville 
Road Bridge are impacted by flooding.  

Naperville D-11 Buildings in the downtown historic district are impacted by 
flooding as well as residential structures south of downtown. 

Continued on the next page 
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Basin Damage 
Area ID Description 

DuPage 
River 

Mainstem 

Lakelands 
(Plainfield) W-22 

Interbasin flow between the DuPage River Mainstem and the Lily 
Cache Creek tributary affect this neighborhood and surrounding 
homes in Plainfield Township. 

Plainfield 

W-16 
W-18 
W-19 
W-20 
W-21 

Homes, roadways, and a community church are impacted by 
flooding in several areas of this city. Some structures have been 
removed through a buyout program, but there is significant 
remaining flood risk. 

Plainfield 
Township 

W-04 
W-04a 
W-05 
W-05a 

Several residential structures and roadways flood due to overbank 
flooding of the DuPage River or the Lily Cache Creek at various 
locations in unincorporated Plainfield Township. Some buyout 
programs have reduced the risk, but several structures remain.  

Troy 
Township W-07 The frontage road between Route 55 and the DuPage River floods 

several businesses/industrial buildings north of Black Road. 

Joliet W-06 

I-55 was closed during the 1996 flood and the subdivisions to the 
east of Route 55 were flooded, including Wooded Creek. Some of 
the floodwaters continued to the east and ended up in the Rock 
Run tributary. 

Shorewood 
W-08 
W-08a 
W-09 

Homes and a neighboring church north of Jefferson Street (IL 52) 
are impacted by flooding. A buyout program removed several 
homes from the floodplain along Jefferson Street, Westshore 
Drive, and Valencia Drive, but several remaining structures are at 
risk of flooding.  

Channahon 
Township 

W-12 
W-14 

Two groups of homes are at risk of flooding: Sunset Club (W-14), 
south of Canal Road, and Sunset Court (W-12), south of McEvilly 
Road. 

Minooka W-13 
W-15 

The Bonita Vista neighborhood experiences backwater and 
subsurface flooding. An existing flapgate often does not function 
properly and does not protect the neighborhood from flooding. 
The Minooka Wastewater Treatment Plant has also been impacted 
by flooding. Portions of this area are also impacted by sub-surface 
flooding tied to river stages.  

Indian Trails 
South 
(Channahon) 

W-11 Homes in this area are impacted by sub-surface flooding tied to 
river stages. 

Lily Cache 
Creek Plainfield W-17 At the Route 30 crossing of Lily Cache Creek, a church and strip 

mall parking lot adjacent to the bridge have experienced flooding. 
 
3.5.1 Damage Reach Summary 
Reports of areas identified as flood-prone by the non-federal sponsors and local municipalities and areas 
identified by FEMA as potential locations for future investigations were checked against areas identified 
as at flood risk in the available H&H models and flood maps. Reaches were determined by identifying 
geographic areas that have experienced the most damages to date or are estimated to experience the most 
damages in the future. A summary of the damage reaches is presented in Table 3-2 along with 
information used to confirm the likelihood of flood damages in the area. The table shows the number of 
impacted structures that were shown in the preliminary model as damaged by flood events up to and 
including the 0.2% ACE (500-year). In addition to these 1,585 clustered structures, there are 348 
additional structures, approximately 22% of all damaged structures, not in damage pockets. In total, 31 
damage reaches were identified, including 6 within the West Branch subwatershed, 12 within the East 
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Branch subwatershed, and 13 within the Mainstem subwatershed. Figure 3-3 includes a figure of the 
location of each damage reach. 

Table 3-2 provides a summary of identified damage reaches, by individual stream, as well as the source of 
the information in how the damage reaches were identified. The Preliminary Model Results column 
provides an estimate of the impacted structures by reach, based on the 0.2%ACE (500-year) inundation 
area as defined by FEMA and the Preliminary FEMA maps for the East Branch (EB). The preliminary 
structure inventory was developed using a GIS data source called the National Structure Inventory (NSI).  
The NSI is a USACE product, based off of the Hazards of the United States (HAZUS) structure 
information, organized by census block and land use type. The location of the structure placement in this 
dataset is much rougher than parcel based structure information, so the structure count estimates include a 
moderate amount of uncertainty.    

The Final Model Results column for the structure count estimates are based off of a parcel based structure 
inventory and updated H&H modeling results, using the Hydrologic Engineering Center’s Flood Damage 
Assessment software (HEC-FDA version 1.4.2). The structure count estimates are developed as standard 
output file, which does not account for issues like subsurface flooding or levees. Therefore the total 
structure impact estimates can vary from the preliminary estimates because of the location data (parcel vs. 
NSI) and subsurface flooding/ leveed areas (depth of flooding at structures is not adjusted yet for exterior/ 
interior or levee impacts). 

The Expected Annual Damage (EAD) column provides an estimate of the anticipated damages resulting 
from flooding in a given area over the 50-year period of analysis. The EAD estimates are based on the 
static 2020 parcel based structure inventory and the 2020, 2050, and 2100 precipitation frequency 
estimates. The 50-year period of analysis EAD estimates accounts for the projected precipitation 
estimates by using damage estimates for each of the three periods, utilizing straight-line interpolation for 
each year in-between (2021-2050, 2051-2069) as described in Section 2.4.3. HEC-FDA was used to 
incorporate the uncertainty of all key inputs through Monte-Carlo analysis. Additional detail about the 
damage assessments performed to estimate EAD is included in the next section of this report. 
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Figure 3-3. Damage Reaches 
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Table 3-2. Summary of Damage Reaches 

Stream 
Reach 

(Count) 

Damage 
Reach 

County 
 Community 

Number of Structures 
Impacted 

Expected Annual 
Damage (EAD) 
for the Future 

Without Project 
Condition 
($1,000) 

Source of Flood 
Information 

Preliminary 
Model 
Results  

Final Model 
Results 

 

County/ 
Municipal 
Engineer 

Public 
Comment 

WB (6) 

WB01 DuPage Winfield, Winfield Township 107 28 $123 X   
WC01 DuPage Winfield 2 Not Modeled* - X X 

WB02 DuPage Warrenville, Winfield 
Township 93 42 

$103     

WB03 DuPage Warrenville 196 138 $98     
WB04 DuPage Naperville 155 88 $337 X   
WB05 DuPage Naperville 39 11 $1     

EB (12) 

EB01 DuPage Bloomingdale 301 0 $0 X   
EB02 DuPage Milton Township 45 0 $17 X   
EB03 DuPage Glen Ellyn 39 1 $2     
EB04 DuPage Lombard 3 2 $14 X   
EB05 DuPage Glen Ellyn 100 0 $9   X 
EB06 DuPage Milton Township 149 97 $234 X X 
EB07 DuPage Lisle 310 168 $567 X   
SJ01 DuPage Lisle 146 4 $96 X   
EB08 DuPage Lisle 114 9 $259     
EB09 DuPage Lisle, Lisle Township 100 37 $459 X   
PC01 DuPage Woodridge 72 Not Modeled* -     
EB10 Will Bolingbrook 36 28 $104 X X 

*WC01 and PC01 were not separately modeled, however, they were included in backwater assessments from the nearest reaches. 
 

Continued on the next page 
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Stream 
Reach 

(Count) 

Damage 
Reach 

County 
 Community 

Number of Structures 
Impacted 

Expected Annual 
Damage (EAD) 
for the Future 

Without Project 
Condition 
($1,000) 

Source of Flood 
Information 

Preliminary 
Model 
Results  

Final Model 
Results 

 

County/ 
Municipal 
Engineer 

Public 
Comment 

MS 
(13) 

 

MS01 Will Plainfield, Plainfield 
Township 66 50 $179 X X 

LC01 Will Plainfield, Plainfield 
Township 51 13 $347 X X 

ND01 Will Plainfield 01 0 $6 X  

MS02 Will Plainfield, Plainfield 
Township 103 52 $49 X  

LC02 Will Plainfield, Plainfield 
Township 61 44 $17 X  

MS03 Will Joliet, Plainfield, Plainfield 
Township 515 91 $237 X  

MS04 Will Joliet, Plainfield Township, 
Troy Township 19 13 $84 X  

MS05 Will Shorewood 159 175 $141 X  
MS06 Will Troy Township 27 13 $3  X 
IM01 Will Channahon Township 21 8 $52   

MS07 Will Minooka, Channahon 
Township 99 346 $438 X X 

MS08 Will Channahon 42 131 $36 X X 
MS10 Will Channahon 15 0 $0 X X 

1 Reach ND01 was not included in the modeled area as the Tributary is not likely to meet minimum flow requirements. However, the identified damage area is impacted by 
backwater flooding from the Mainstem and the damages would be associated with overbank flooding as defined by 33 CFR Part 238 (800 cfs rule). 
2 The damages identified by the preliminary model only include overbank flooding. Subsurface flooding impacts are not included in the estimated number of impacted 
structures 
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3.6 Flood Risk Analysis  
A comprehensive flood risk analysis was performed for the watershed. Categories accounted for in the 
analysis include structural and content damages to buildings, damages to vehicles that are parked or 
abandoned during flooding, costs associated with emergency management activities, and damages caused 
by flood-induced transportation detours and delays. Damages to buildings and parked vehicles together 
are presented as structural damages, and damages attributed to vehicles detoured and delayed on the 
impacted transportation network are presented as transportation damages.  

3.6.1 Structure Damage Assessment 
Structural and content damages were estimated using the Hydrologic Engineering Center Flood Damage 
Assessment (HEC-FDA) software. Structures within the 0.2% ACE (500-year) floodplain of the DuPage 
River and the modeled tributaries were included in the analysis.  
 
A structure inventory was compiled consisting of specific information for individual structures within the 
floodplain including location, use, elevation, and value. Table 3-3 presents the number of structures 
inventoried in each watershed by category. Structures are grouped in 5 categories: residential, 
commercial, industrial, public, and automobiles. Building structure types were determined using local tax 
assessor category information for individual properties. First floor and low entry point elevations were 
initially assigned using foundation offset assumptions by category, applied to the available elevation data.  
A survey was performed on approximately 5% of the 8700 structures, with the resulting uncertainty 
estimates applied to the entire inventory.  
 
Depreciated replacement values were estimated using available appraised values from the local county 
and township assessors. Generic depth-damage functions were used to relate depths of flooding at a given 
structure to the percent damage anticipated based on the structure’s value. More information is available 
in Appendix B (Economic Analysis). 
 
Structure inventory data and associated uncertainties were input to HEC-FDA resulting in calculated 
depth-damage relationships by reach. The outputs from the hydraulic models developed for the DuPage 
River and tributaries were also input to HEC-FDA for estimating the depth of flooding at each structure 
by modeled flood event. This data allows the model to perform simulations of flood damage experienced 
during various events. 
 
Table 3-3 provides a summary of the structures assessed within the watershed. This table summarizes the 
structure counts and values by stream and category. 
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Table 3-3. Current DuPage River Structure Summaries 

Stream Structure 
Category Count1 

Average Depreciated 
Replacement Value  

(thousands)2 

Total Depreciated 
Replacement Value 

(thousands)2 

West Branch 
Residential 1,437 $326 $468,064 

CIP5 189 $813 $153,567 
Total 1,626 $382 $621,631 

East Branch 
Residential 2,441 $358 $874,380 

CIP 321 $986 $316,645 
Total 2,441 $488 $1,191,025 

St. Joe’s 
Creek 

Residential 337 $253 $85,324 
CIP 90 $1,665 $149,845 

Total 337 $698 $235,169 

West and East 
Branches 
Subtotal 

Residential 4,215 $339 $1,427,768 
CIP 600 $1,033 $620,057 

Total 4,404 $465 $2,047,825 

Mainstem 
DuPage River 

Residential 3,127 $198 $618,425 
CIP 218 $413 $90,028 

Total 3,345 $212 $708,453 

Lily Cache 
Creek 

Residential 1,366 $248 $339,010 
CIP 71 $304 $21,596 

Total 1,366 $264 $360,606 

West Norman 
Drain 

Residential 282 $223 $62,811 
CIP 23 $1,222 $28,097 

Total 305 $298 $90,908 

I&M Canal 
Residential 191 $167 $31,903 

CIP 15 $99 $1,492 
Total 1,366 $24 $33,395 

Mainstem and 
Lily Cache 

Subtotal 

Residential 4,966 $212 $1,052,149 
CIP 327 $432 $141,213 

Total 6,382 $187 $1,193,362 

Watershed 
Total4 

Residential 9,181 $270 $2,479,917 
CIP 927 $821 $761,270 

Total 10,786 $300 $3,241,186 
1  Based on Current H&H Models and HEC-FDA Outputs for the Maximum Modeled Design Storm 
2  Fiscal Year 2019 Price Levels 
3  Based on mean estimates from H&H and economic input data outputs from HEC-FDA  
4  Total structures within streams analyzed for potential structural and nonstructural alternatives meeting the 
Federal Interest 
5  Commercial, Industrial, and Public 
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3.6.2 Transportation Damages 
In addition to structure damages, transportation delays were estimated in the HEC-FDA model. A list of 
road closures due to inundation was developed during the scoping phase of this study and is displayed in 
Appendix B (Economic Analysis). This list was used to create individual direct-damage functions for 
relevant closures. These closure impacts were estimated by depth-duration estimates from H&H 
modeling, alternative route designations provided by local traffic managers, and economic costs 
developed in accordance with USACE guidance (ER 1105-2-100, Appendix D). A total of 26 locations 
were identified as experiencing transportation damages due to the flooding of the primary streams 
evaluated as a part of this study. 
 
Table 3-4. Evaluated Transportation Closures 

 
Closure 

Description Closure 
ID 

Average 
Annual 
Daily 

Traffic 
(AADT)1 

AADT 
Source 
Year1 

Detour 
Distance2 

(mi) 

Detour 
Duration2 

(hr) 

Closure 
Value3  
(12 hrs) 

Closure 
Annual 

Chance of 
Exceedance4 

Illinois  59 At 
Wilson S059A 21,700 2015 1.48 0.10 $24,200 0.002 

Illinois  53 At 
Park Boulevard S053F 36,400 2015 4.64 0.31 $125,700 0.04 

U.S. 34 
Between 
Yackley & 
Ivanhoe 

U034B 28,200 2015 1.39 0.09 $29,200 0.002 

Illinois 53 
Middleton to 
Short (includes 
crossing with 
U.S. 34/ Ogden 
Ave) 

S053E 22,000 2015 3.61 0.24 $59,100 0.04 

Royce Road At 
DuPage River LRYCE 7,650 2012 2.69 0.18 $15,300 0.5 

Weber Rd At 
DuPage River LWEBE 26,900 2012 4.87 0.32 $97,500 0.005 

Maple Ave At 
EB DuPage 
River 

CMAPL 23,200 2012 5.25 0.35 $90,600 0.04 

Winfield Road 
South of 
Beecher 

LWINF 10,150 2012 2.78 0.19 $21,000 0.002 

Highlake Road 
at DuPage River LHIGH 5,350 2012 3.16 0.21 $12,600 0.01 
1 AADT, AADT Year - IDOT 2015 Transportation Data by County, downloaded from http://apps.dot.illinois.gov/gist2/ 
2 Detour distance and duration were estimated with Google Maps 
3 Closure Value estimated by multiplying the value from Table D-4 (ER 1105-2-100, Appendix D) by the AADT 
4 Annual Chance Exceedance of design storm inundating the road 

The total input values per closure are outlined above in Table 3-4. This table provides a summary of each 
closure which was evaluated in HEC-FDA. The list of closures to be evaluated was reduced to 9, after the 
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review of topographical data and inundation estimates were provided. The impact of each closure was 
evaluated based on available average annual daily traffic (AADT) data, detour distance and duration, and 
the hourly delay cost. The final column in this table provides an estimate of the frequency of rainfall 
(2020 condition) which results in inundation reaching the crest of the road. For example, if S053F is 
anticipated to close at the average rainfall associated with the 4% ACE (25-year) event. A closure of 12 
hours is estimated to result in a delay cost of $125,700. The duration of closure was estimated by 
reviewing representative hydrographs and incorporated as a direct-damage function for each individual 
closure location. The resulting monetary damage estimate was then defined using a triangular distribution 
in an attempt to fully account for the wide range of uncertainty with these estimates. Additional 
information is available in Appendix B (Economic Analysis). 

3.6.3 Emergency Management and Response 
When an area experiences flooding, the direct economic impact expands beyond the damage sustained to 
structures, contents, vehicles, and transportation delays. Emergency costs, such as evacuation activities, 
debris removal and cleanup, impacts to utilities and infrastructure (for which there are few existing depth-
damage curves), as well as increased demand for public services, are also incurred. These additional 
impacts can be difficult to account for, as they are not always easily accessible or complete. For example, 
the leveed area in Lisle, IL incurred significant flood fighting and response costs during the April 2013 
and other significant events, but those estimates were not easily attained for use in this study.  
Instead, this analysis relied on the available data contained within the Development of Depth-Emergency 
Cost and Infrastructure Damage Relationships for Selected South Louisiana Parishes May 2012 Report.  
This report was developed for the USACE New Orleans District in support of multiple flood risk 
analyses.  While these estimates were developed with South Louisiana as the subject, many of the 
assumptions used in the expert elicitation are reasonable for almost any region within the United States, 
including this study area.  The general responses to flooding, such as evacuation, relocation methods, 
cleanup are not location dependent.  While the exact costs are influenced by the location, the values 
utilized represent the best available data and account for a reasonable range of uncertainty.  Additional 
information is available in Appendix B (Economic Analysis). 

3.6.4 Life-Safety Risk 
Life safety risk refers to the possibility of life loss as a result of flooding. This risk is driven by factors 
including the product of flood depth and velocity, flood warning time, and population vulnerability. Due 
to the computed warning time, the risk to life safety is expected to be minimal during most frequent flood 
events (less than 0.02 ACE). While no known loss of life associated with flooding has occurred, there 
have been documented cases of rescues occurring during some of the historical flooding, such as 2013 or 
2008. Both of these events were approximately 0.01 ACE flood events for at least a portion of the 
watershed.  

3.6.5 Future Without Project Conditions Damages 
The FWOP of the DuPage River Watershed is the basis for comparing the outputs of alternative plans. In 
forecasting these conditions, an effort is made to describe foreseeable changes to the most important 
aspects of the study area over the next several decades. This forecasting is based on an assessment of 
existing conditions within the study area. The without-project condition describes the future conditions 
that will exist if no action is taken. Expected conditions, previous trends, and predicted trends are 
considered in describing the future without-project condition. Projected hydrologic and hydraulic, land 
use, and population trends are discussed in Section 2.4. 

The hydrologic and hydraulic models developed for the watershed, as discussed in Section 2.1.3, were 
combined with the depth-damage relationships developed using the methodology described above in the 
HEC-FDA model to calculate the expected and average annual damages of the future without-project 
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condition. The FWOP is used as a benchmark to compare the output of all proposed projects and their 
performance. HEC-FDA accounts for uncertainties in the input data by performing a Monte Carlo 
simulation incorporating the many uncertainties associated with the input data. Numerous iterations are 
performed, with inputs randomly varied according to their probability of occurrence. The mean value 
calculated by this process is reported here as the equivalent annual damages.  

Average annual damages are synonymous with expected annual damages (EAD), the terminology used by 
HEC-FDA. EAD is the sum of the weighted values of estimated damages resulting from modeled flood 
events. The damages are weighted according to the likelihood of occurrence of the flood. Equivalent 
annual damages (EqAD) were estimated in HEC-FDA using a 50-year period of analysis (2020–2069) 
using the Federal Discount Rate at the time. Equivalent annual damage is calculated by first calculating 
expected annual damage over the analysis period (base and most likely future analysis years), discounting 
those values to present worth, and then annualizing. Additional information is available in Appendix B 
(Economic Analysis). 

The damages to the categories outlined in Section 3.6.1 are summarized below in Table 3-5.  The 
damages were estimated based on 2020, 2050, and 2100 precipitation conditions, using linear 
interpolation to provide an estimate for the 50 year period of analysis (2020-2069). In total, the equivalent 
annual damages for the without project condition are estimated at $5,317,000 across the West Branch, 
East Branch, St. Joseph Creek, Mainstem, Lily Cache Creek, West Norman Drain, and the I&M Canal. 

Of the total without project damages, approximately 66 percent occur to residential structures, contents, 
and vehicles; 17 percent are to commercial structures, contents, and vehicles; 3 percent are to industrial 
structures, contents, and vehicles; 10 percent are to public structures, contents, and vehicles; 2 percent of 
the total damages are a result of transportation delays; and 4 percent are related to emergency 
management and recovery costs. Additional information is available in Appendix B (Economic Analysis). 

Table 3-5. Estimated Future Without Project Damages 

Stream Name Stream Code 

Without Project Damages ($1,000) 

2020 2050 2100 

50 Year 
Period of 
Analysis 

EAD 
West Branch WBWB $850 $1,252 $1,780 $1,052 
East Branch EBEB $1,443 $2,474 $3,336 $2,053 
St. Joseph Creek EBSJ $66 $117 $147 $96 
Mainstem DUDU $1,240 $1,848 $2,252 $1,595 
Lily Cache DULC $343 $550 $682 $464 
West Norman Drain DUWN $5 $6 $12 $6 
I&M Canal DUIM $38 $62 $75 $52 

Total Annual Damages1 $3,985 $6,309 $8,284 $5,317 
1 These damage estimates are based on the without project condition H&H analysis (2020 land use and 2020, 2050, 2100 
rainfall estimates). Maximum and Annualized cost estimates are derived using the current FY19 federal discount rate of 
2.85% and a 50-year period of analysis. 

 
The series of figures below (Figure 3-4) include maps which highlight the structures that are anticipated 
to be impacted by flooding within the study area based on the updated H&H and economic models. The 
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figure highlights damage areas for reference. The circles on the maps, which represent structures, are 
color coded to identify the lowest frequency storm event that the structure is estimated to be impacted by. 
For example, structures colored yellow are expected to be impacted by the 2% ACE storm event (50-year) 
and any larger event but are not expected to be impacted by more frequent smaller storms.  
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Figure 3-4. Structure Damage Summary Maps 
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Figure 3-4. Structure Damage Summary Maps 
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Figure 3-4. Structure Damage Summary Maps 
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Figure 3-4. Structure Damage Summary Maps 
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Figure 3-4. Structure Damage Summary Maps 
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Figure 3-4. Structure Damage Summary Maps 
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3.7 Evaluation of Flood Risk Management Measures 
The plan formulation process involved the development, evaluation, and comparison of alternative plans 
in an iterative process of developing a reasonable range of alternatives and then narrowing down the 
alternatives to a final Recommended Plan.  Plan formulation for flood risk management presents a 
challenge because the evaluation of alternative plans involves estimating both the project costs as well as 
flood risk management benefits through rigorous H&H and economic analyses. To facilitate the plan 
formulation process, a phased analysis technique was applied to successively screen the alternatives 
carried forward to more rigorous evaluation. Low performing alternatives were eliminated through this 
screening process and the most rigorous analysis was only performed on alternatives which were 
considered likely to provide positive net benefits.  

3.7.1 Flood Risk Management Measures 
Management measures are the building blocks of alternative plans. Potential flood risk management 
measures initially identified for consideration are summarized in Table 3-6. The measures evaluated in 
this study were grouped in two categories: structural and nonstructural. 

For measures in both of these categories, opportunities to incorporate nature-based features and recreation 
features which would be compatible with the proposed project were evaluated. Nature-based features 
include native plantings in project vegetation designs, pairing ecosystem restoration with vacated 
floodplain properties, and setting back levees or floodwalls to allow for continued natural and beneficial 
floodplain functions. Recreation features include trails, picnic areas, or other facilities compatible with the 
flood risk management project purpose.  

Table 3-6. Identified Flood Risk Management Measures 
Structural Measures Nonstructural Measures 
• Levees/Floodwalls 
• Storage 
• Channel improvements 
• Other measures: diversions or 

subsurface cutoff walls 

• Physical nonstructural (e.g. buyouts, floodproofing, 
elevations) 

• Non-physical nonstructural (e.g. flood warning, flood 
preparedness planning) 

Nature-based features (e.g. green infrastructure/low impact development to reduce stormwater runoff 
from developed areas) 

 
Structural measures aim to reduce the risk of flooding by altering the frequency, stage and duration of 
floodwaters and include measures such as levees, floodwalls, reservoirs, and channel modifications. 
Structural measures have historically been the technique most used throughout the nation to alleviate 
flooding. 

Levees/Floodwalls: The purpose of levees and floodwalls is to reduce flood risk in areas subject to 
overbank flooding. In areas where significant and concentrated potential flood damages exist, 
structural measures such as levees and floodwalls can be effective. Levees are embankments 
designed to protect areas from flooding. Levees require a relatively large footprint area for 
geotechnical stability and seepage requirements. Floodwalls are concrete or sheetpile structures that 
also protect areas from flooding by providing a barrier, but with a smaller footprint. The type of 
structure depends on several factors including required height above existing grade, real estate 
requirements, mitigation requirements, and geotechnical stability. Since these types of structures 
remove areas from the floodway and/or floodplain, increases in stages upstream and downstream 
may need to be mitigated through compensatory storage or other means. 
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Certain damage reaches have been identified where coarse, sandy soils result in sub-surface flooding 
connected to elevated river stages. In these locations, particular attention was paid to seepage and 
sub-surface flow issues to ensure that proposed structures address these problems.  

Storage: The purpose of storage reservoirs is to capture and store floodwater during a flood event to 
reduce flood stages downstream. Depending on the configuration of the reservoir in relation to the 
channel they are classified as either offline or online. In offline storage, floodwater is diverted from 
the stream to the storage site during a flood event, and returned via pump or gravity to the stream 
once the flood recedes. Online storage is placed along a channel and attenuates flooding by ponding 
water during a flood event. An online reservoir is less effective in reducing flood peaks than an 
offline reservoir because flow is not removed from the system. However online reservoirs can be 
easier to construct as wide areas in the floodplain can be utilized for storage. 

Bridge Modifications: Bridges and bridge piers can influence flow in the channel. Bridge 
Modifications in this category look at ways to optimize the influence of the structure by either 
restricting flow to reduce peak flow rates downstream or modifying restrictive bridge structures to 
reduce water surface profiles upstream of bridges. 

Channel Improvements: Channel improvements could be implemented to increase or decrease the 
conveyance of the river in order to reduce flood profiles in identified damage areas. Various types of 
channel improvements include dam modifications or modification of dam operations, bridge 
elevation or other modifications, or channel straightening, deepening, widening, or debris removal.  

Diversions: Diversion channels divert flows from an upstream location to an engineered channel, 
lowering flood stages. The engineered channel discharges at a downstream location, bypassing 
potential damage areas.  

Nonstructural measures, unlike structural measures, modify the potential damages from flooding rather 
than modifying flood stages, extents, or durations. Nonstructural flood risk reduction techniques consist 
of measures such as relocation, acquisition, flood proofing, flood insurance, flood preparedness planning, 
flood warning and response planning, and public education. Although USACE may not implement plans 
that benefit individual homes or businesses, implementation of a nonstructural plan benefitting multiple 
owners collectively can be the best way to manage flood risk in a community. Where these measures are 
investigated, implementation will be considered for neighboring structures collectively as a means of 
efficiently including isolated structures. 

Physical Nonstructural Measures: Physical measures include efforts to reduce flood damage to 
individual structures and their contents. These measures include floodproofing and floodplain 
acquisitions. Floodproofing either reduces the frequency of flooding at a structure or limits the 
potential damage to the structure and its contents when it is flooded. The two general approaches to 
flood proofing evaluated for this study include elevating the structure to reduce the frequency of 
flooding; and modifying the susceptibility of the structure to damages through wet and dry flood 
proofing to minimize flood damage. Floodplain acquisitions, also called buyouts, include the 
acquisition and removal of flood prone structures. 

Non-Physical Nonstructural Measures: Non-physical measures include implementing flood 
warning systems, flood preparedness planning, land use regulations to prevent development in flood 
zones, and public education. These measures improve the ability to respond to a flood event and 
prevent future actions that could increase flood risk. 
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Nature-Based Features: Landscape features that are used to provide engineering functions relevant 
to flood risk management, while producing additional economic, environmental, and/or social 
benefits. These features define natural landscapes and can either be naturally occurring or engineered 
to mimic natural conditions. Within the DuPage River Watershed, nature-based features could 
include modifying or widening riverine channels to mimic pre-development conditions or 
incorporating materials which are naturally found within the watershed, such as native plants or 
rounded river rock. For the purposes of this study, green infrastructure and low impact development 
concepts were also considered as potential nature-based features. Green infrastructure reduces or 
offsets the impacts of development on runoff volumes by planning sites and stormwater 
infrastructure to capture runoff at or close to its source. These measures seek to maximize infiltration 
through measures such as bioswales or rain gardens with plants that promote infiltration, or 
minimizing impervious surfaces through measures such as installation of permeable pavement or 
green roofs. Low impact development is an application of green infrastructure concepts through the 
application of practices that use or mimic natural processes that result in the infiltration, 
evapotranspiration or use of stormwater. 

3.7.2 Site Identification  
Locations of potential flood risk management measures were identified across the watershed using two 
strategies: identifying damage areas where measures such as levees or channel improvements could be 
implemented, and identifying areas where measures such as storage or diversions could be implemented.  

3.7.2.1 Levees/Floodwalls  
Areas of concentrated damages were identified as potential locations for levees or floodwalls. This 
resulted in identification of potentially 31 levee sites. Figure 3-5 and Figure 3-6 display the locations of 
these potential levee locations. Additional information about the screening of these measures is included 
in Section 3.7.3. 

Two of these damage areas are impacted by subsurface flooding, as described in Section 2.1.2.3. Damage 
area EB06 (Valley View) is impacted by both subsurface and surface flooding. Therefore, the levee 
designs at this location would include special considerations to address subsurface flows. Damage reach 
MS07 (including the Indian Trails neighborhood and adjacent neighborhoods) is impacted by subsurface 
flooding. Therefore, the flood barrier at this site would include a subsurface cut-off wall. 
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Figure 3-5. Identified Potential Levee Sites - North 
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Figure 3-6. Identified Potential Levee Sites - South 
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3.7.2.2 Storage  
Large open or undeveloped sites near the major waterways were identified as potential storage sites.  
Open space was identified using 2010 land use data available from the Chicago Metropolitan Agency for 
Planning (CMAP). The categories of land assumed to be open space included parcels coded as open 
space, agriculture, vacant, under construction, golf courses, trails or greenways, or stormwater 
management facilities.  

Areas were identified as appropriate for potential storage based on a review of their location in 
relationship to the waterways, FEMA floodplains, and 2009 aerial photography.  Appropriate sites were 
generally limited to sites greater than 50 acres. Review of aerial photography was used to confirm that the 
parcel was open space and appropriate for conversion to storage. Proximity to stream centerline was 
considered. Areas adjacent to the stream were given priority. Some areas not directly adjacent to the 
stream centerlines were considered if there was already some storage there or the site itself was large 
enough to potentially warrant a large-scale storage project which would require diversion from the main 
channel. Open spaces up to ½ mile upstream of 800 cfs extents were considered.  

Most of the potential storage locations include at least some floodplain area adjacent to the stream 
centerline, and thus floodplain areas were not entirely avoided. However, open spaces which were 
substantially included in the regulatory floodplain were not considered to be ideal storage sites because 
these sites are already providing a flood management function through floodplain storage, however sites 
were not screened solely based on floodplain presence.  For the most part, limits of potential storage sites 
were based on the CMAP polygon shapefile’s geometry. Portions of some of the CMAP polygons were 
clipped out of potential storage site areas if the aerial photographs show structures in a portion of the area. 
Additional storage sites were identified by USACE partners and added to sites considered for storage.  

This process resulted in the identification of 94 potential storage sites ranging from 15 to 900 acres. 
Figure 3-7 and Figure 3-8 display the locations of potential storage sites. Additional information about the 
screening of these measures is included in Section 3.7.3. 
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Figure 3-7. Identified Potential Storage Sites - North 



U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 3 Plan Formulation 
 
 

69  

 
Figure 3-8. Identified Potential Storage Sites - South 
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3.7.2.3 Channel Improvements 
Various options for either improving conveyance or restricting flow were evaluated. Modification of 
existing flood risk management projects, hydraulic structures,, and bridge constrictions were considered 
to optimize flood risk management. Additional channel conveyance improvement opportunities were also 
evaluated to increase flow through high risk areas and potentially lower flood river stages.  

Bridge Modifications: 
Locations where modifications to bridges or the channel could impact flood stages were identified by 
locating sites along the waterways where the 1% ACE and 0.2% ACE flood stages show localized stage 
increases. The sources used for this process were DuPage and Will County Flood Insurance Studies 
(FEMA) and sites identified in the Des Plaines River Watershed Discovery Report (FEMA).  

This process resulted in the identification of fifty one (51) sites where bridge constrictions or channel 
improvements could potentially be implemented to manage flood risk. Twelve (12) constrictions were 
identified in the West Branch subbasin. Twelve (12) constrictions were identified in the East Branch 
subbasin, including one (1) on Prentiss Creek and two (2) on St. Joseph Creek. Seven (7) constrictions 
were identified on Lily Cache Creek. Twenty (20) constrictions were identified in the Mainstem subbasin, 
including three (3) on Hammel Creek, five (5) on the West Norman Drain, and three (3) on Wolf Creek.  
 
Dam Modifications: 
Four (4) additional sites were identified where there are existing dams in the waterway. Each of these 
sites was evaluated for potential modifications to reduce flood stages. 
 
Channel Improvements: 
Six (6) channel improvement opportunities were identified by the local sponsors and municipalities. 
Channel improvement alternatives could increase conveyance through channel smoothing or widening, or 
could be restoration activities that may enhance the conveyance improvement. 
 
Figure 3-9 and Figure 3-10 display the locations for potential channel improvement and dam 
modifications. Additional information about the screening of these measures is included in Section 3.7.3. 
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Figure 3-9. Identified Potential Channel Modification  Sites - North 
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Figure 3-10. Identified Potential Channel Modification  Sites - South 
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3.7.2.4 Other Structural Measures 
Two categories of other structural measures have been identified for further investigation as part of this 
plan: diversions and subsurface cutoff walls. Figure 3-11 displays the locations of potential diversion and 
subsurface cutoff wall sites. An additional description about each is included below.  
 

 
Figure 3-11. Identified Potential Other Structural Measures Sites 
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Diversions: 
Three potential diversion sites were identified where the waterway could be rerouted around damage 
areas, avoiding existing development and take advantage of low areas that would minimize excavation 
requirements.  

Winfield Diversion (OSWB01) – This diversion would divert floodwaters on the West Branch of the 
DuPage River around identified flood damage areas in Winfield and return flow to the same waterway 
downstream. This alternative would provide storage volume and attenuation of floodwaters through an 
existing low-lying open space west of Winfield in unincorporated Winfield Township and would convey 
water south under the High Lake Road and Chicago and Northwestern Railroad bridges. Figure 3-12 
provides a conceptual schematic of this alternative with the proposed flowpath outlined in purple.  

 
Figure 3-12. Alternative OSWB1 - Winfield Diversion 

Lily Cache Creek Diversion (OSMS01) – This diversion would divert floodwaters from the Mainstem 
DuPage River to the Lily Cache Creek in the Village of Plainfield. The proposed diversion is along an 
existing flowpath through existing designed retention ponds. Modification of the control structures or 
storage basins could optimize conveyance to reduce flooding in damage areas downstream of the 
proposed diversion on the Mainstem. Further evaluation would be required to ensure no adverse impacts 
would be induced on Lily Cache Creek. Figure 3-13 provides a conceptual schematic of this alternative 
with the proposed flowpath outlined in purple.  
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Figure 3-13. Alternative OSMS1 - Lily Cache Creek Diversion 

Bolingbrook Quarry Storage and Diversion (OSEB01) - This diversion would divert floodwaters from the 
East Branch to a storage reservoir constructed in one of the existing quarries located adjacent to the East 
Branch in Bolingbrook. This alternative would require the construction of a structure to divert water from 
the East Branch to the empty quarry, and a pump station to pump stored water back into the East Branch 
after river stages have receded. Due to the large volume available for storage, this alternative could 
improve  downstream flooding on the Mainstem DuPage River at several damage areas identified in Will 
County.   

Multiple options for this diversion are possible, including using either lobe of the quarry as storage and 
various options for pumping out of the quarry to return water to the East Branch after river stages have 
receded. Extensive coordination with the quarry owner would be required to implement this alternative 
and to determine the most reasonable diversion design. Figure 3-14 provides a conceptual schematic of 
this alternative with the proposed flowpath outlined in purple. This figure displays one possible diversion 
and storage alternative considered for this area. Another possible option is to use the quarry north of 
Royce Road for storage rather than the quarry south of Royce Road. Figure 3-26 later in this report 
depicts that option.  
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Figure 3-14. Alternative OSEB1 - Bolingbrook Quarry Storage and Diversion 

 
Subsurface Cutoff Walls: 
Areas identified by local agencies as impacted by subsurface flooding associated with elevated river 
stages have been identified as opportunities for construction of below-grade cutoff walls. Subsurface 
walls would prevent localized groundwater elevations from rising coincident to adjacent river stages.  
Cutoff walls were evaluated in the Valley View subdivision on the East Branch (SSEB01) in Milton 
Township and the Indiana Trails and adjacent neighborhoods on the Mainstem in Channahon (SSMS02).  

3.7.2.5 Physical and Non-Physical Nonstructural Measures 
Physical Nonstructural Measures 
Various floodproofing, acquisition, or elevation alternatives were considered for structures identified as at 
risk of flooding. Nonstructural plans were developed based upon community input and HEC-FDA model 
results. During the scoping phase, the local community representatives outlined their previous 
nonstructural programs and results. These efforts included acquisitions (buyouts), elevations, and 
floodproofing. The areas identified as previously being targeted for nonstructural programs included in 
sites W-1 Bolingbrook (Royce Road and Concord Lane), W-4a Plainfield Township (Country Club 
Drive), W-5a Plainfield Township (Bentley Drive), D-4 Milton Township (Valley View), D-5 Lisle, and 
D-6 Lisle Township (Four Lakes). 

The existing information served as the foundation for the plans which were further evaluated using HEC-
FDA, further defining potentially qualified structures, initially based on modeled flood depths. The 
preliminary measure evaluation assumed that floodproofing was only effective for flooding up to 3 feet 
above the first floor, structural elevation would be effective for flooding up to 5 feet above the first floor, 
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and buyouts would be effective for any depth of flooding. For example, if a structure was modeled as 
having an average depth of flooding of 4 feet, relative to the first floor, for the 1% ACE (1-year) flood 
event, the floodproofing alternative was dropped and the structure could be evaluated on the net benefits 
produced by elevation or buyout. This process resulted in approximately 120 structures identified for 
further evaluation with HEC-FDA. 

The physical nonstructural groupings were determined based upon (1) stream, (2) reach, (3) ease of 
economic evaluation.  

Table 3-7 includes a summary of the nonstructural plans and Figure 3-15 displays the relative locations of 
all of the features.  

Table 3-7. Summary of Physical Nonstructural Plans Evaluated 

Reach Plan 
# of 

structures Description 

West 
Branch 

WBNS1 7 

Group of residential structures bunched around reach 
WB03.  However, it also includes a small number of 
structures not easily grouped within reaches along the West 
Branch. 

WBNS2 4 Group of residential structures within reach WB04. 

East 
Branch 

EBNS1 10 Group of residential structures within reach EB06 (site D-
4). 

EBNS2 5 Industrial structures spread across reaches EB09 and EB10 
(near site W-1). 

EBNS3 50 Residential structures within the EB07 leveed area reach 
(site D-5). 

Mainstem 

DUNS1 7 Group of residential structures within reach DU03. 
DUNS2 2 Group of residential structures near reach DU01. 

DUNS3 13 
Group of structures near reach DU04. Structures include 
industrial/ commercial properties, a church, and residential 
properties at risk of flooding. 

DUNS4 9 Group of mostly residential structures near reach DU07. 
I&M 
Canal IMNS1 4 Group of residential structures within reach IM01. 

Lily 
Cache 
Creek 

LCNS1 4 Group of industrial structures within reach LC01. 

Saint 
Joseph 
Creek 

SJNS1 3 Group of high-rise apartment buildings within reach SJ01. 
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Figure 3-15. Location of Nonstructural Plans Evaluated 
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Non-Physical Nonstructural Measures: Flood Preparedness 
DuPage County monitors rainfall and stream flows through a countywide gage network and operates a 
flood forecasting system to support effective operation of flood risk management projects in the county. 
In DuPage County, the Office of Homeland Security and Emergency Management helps to prepare 
residents, businesses, and agencies to respond to and recover from large-scale emergencies and disasters. 
County-wide emergency planning, training, and community outreach is used to prepare for disasters. 

The Will County Emergency Management Agency is responsible for emergency and disaster mitigation, 
preparedness, planning, response, and recovery efforts in the County. This work is conducted in 
partnership with the State of Illinois, local organizations, and members of the public. 

Both counties have prepared and regularly update county-wide hazards mitigation plans which analyze 
risks associated with flooding along with other potential hazards. The plans also identify actions such as 
flood hazard mapping, stormwater management planning, expanding and improving flood warning 
systems, and preserving open space and wetlands. In general, each County maintains preparedness for 
disasters including flooding. Revised floodplain maps for DuPage County were issued by FEMA and are 
expected to become effective August 1 2019. These maps are based on updated hydrology through 2008 
for both the East Branch and West Branch DuPage River Watersheds. Hydraulic models in both of these 
watersheds were completed in 2013. However, flood hazard mapping is a significant concern in Will 
County. Comprehensive updates to the hydrology and hydraulic modeling of the Mainstem DuPage River 
and the Lily Cache Creek in Will County has not been completed since the 1970s. Updated modeling 
prepared for this study can improve the understanding of flood risks in the Will County portion of the 
watershed and support ongoing preparedness planning. 

Non-Physical Nonstructural Measures: Floodplain Management and Stormwater Ordinances –  
Both DuPage and Will Counties actively participate in FEMA’s National Flood Insurance program 
through implementation of adopted floodplain management plans and countywide stormwater 
management and floodplain management ordinances. DuPage County first adopted an ordinance in 1991. 
The ordinance was a result of the 1987 storm event which caused severe flooding throughout the County 
and was most recently revised in 2013 (Countywide Stormwater and Flood Plain Ordinance). The 
ordinance provides requirements for development with regards to stormwater detention, floodplain 
management, wetland protection, soil erosion and sediment control, best management practices (BMPs), 
and most recently water quality. The County has an active group, consisting of county staff and the 
municipal engineers, which meet monthly to discuss stormwater and floodplain practices and/or issues. In 
October 2018, DuPage County earned a rating in the FEMA’s Community Rating System (CRS) 
program, which credits government agencies for efforts that go above and beyond standard flood 
protection for property owners 

Will County adopted their stormwater management ordinance in 2002 and the most recent revision was in 
2004 (Countywide Will County Stormwater Management Ordinance). Similar to DuPage County, Will 
County’s ordinance provides requirements for development with regards to stormwater detention, 
floodplain management, wetland protection and soil erosion and sediment control.     

Nature-based features – 
Green infrastructure practices and low impact development concepts can be employed throughout the 
watershed to capture rainwater where it lands or close to its source. Wide-scale implementation of these 
practices across the watershed can have the effect of reducing stormwater runoff volume or attenuating 
stormwater runoff to increase the time it takes to reach streams and rivers, thus reducing the peak flows in 
those waterways.  
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3.7.3 Site Screening 
A systematic evaluation of potential projects was conducted, using increasing level of detail as the 
number of potentially viable projects was reduced. A phased screening process was used to narrow down 
the initial array of identified potential flood risk management measures to eventually identifying a 
tentatively selected plan and then a final Recommended Plan. Each phase relied on increased level of 
detail in the analyses in order to reduce or better understand the amount of uncertainty associated with the 
various measures. 

Per the Principles & Guidelines (P&G), the screening process focused on formulating and selecting 
alternative plans which meet four criteria: completeness, effectiveness, efficiency, and acceptability. 
Completeness is the extent to which a plan provides for all necessary components to ensure the planned 
effect. Effectiveness is the extent to which a plan alleviates the specified problem and achieves specified 
opportunities. Efficiently is the extent to which a plan is the most cost effective means of alleviating the 
specified problem and achieving specified opportunities, consistent with protecting the environment. 
Acceptability is the viability of a plan with respect to acceptance by the State and local entities and the 
public and compatibility with existing laws, regulations, and policies.  

1. Preliminary screening – High level screening based on initial economic damages, engineering 
considerations, and environmental criteria. Initial cost estimates using parametric costs were used 
to screen some types of measures. Basic hydraulic analysis was used where appropriate to 
provide preliminary screening. Measures which indicate any likelihood of positive net benefits 
based on this screening were retained for further consideration. More details about the steps used 
for this level of screening for each measure type and the results of this screening are included in 
Table 3-8.  

2. Secondary screening – The measures that were remaining after the initial round of screening were 
modeled in the hydraulic model and economic benefits were determined using the HEC-FDA 
economic model. Based on this more detailed level of H&H and economic analysis, more detailed 
cost estimates were developed only for alternatives which were considered to possibly result in 
positive net benefits.   

3. Evaluation of final array – Measures estimated to have a likelihood of positive net benefits were 
combined into different alternative combinations. Each alternative was modeled in the H&H 
model and economic benefits for each alternative were estimated with the HEC-FDA economic 
model. Based on the results of the economic analysis, alternatives were compared to maximize 
net benefits.  

4. Identification of Tentatively Selected Plan – Alternatives in the final array which resulted in 
positive net benefits were combined to form the Tentatively Selected Plan (TSP). Additional 
detail about this evaluation process is included in Section 3.9. A draft report and environmental 
impact statement identifying the TSP was released for public, state, and agency review and also 
underwent rigorous USACE technical and policy review and independent external peer review.  

5. Identify Recommended Plan –Comments and input received from the review of the draft report 
which identified the TSP were considered and incorporated where appropriated and additional 
engineering analysis and more detailed design and costs estimates were conducted on the 
structural and nonstructural components of the TSP. A Recommended Plan, which is the final 
plan recommended for implementation by USACE, was identified based on this analysis.  

Additional information about the screening process is available in Appendix H (Plan Formulation).  
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3.7.3.1 Preliminary and Secondary Screening Overview 
Initial screening was conducted using existing data if available or based on assumptions where data was 
not available. The plans considered and initial screening steps conducted are outlined in Table 3-8.  

Table 3-8. Screening Steps 

Measures Screening Steps 
Identified Sites 

Initial Prelim. 
Screening 

2nd 
Screening 

Levees/ 
Floodwalls 

1. Check ability to tie-back line of protection in high damage areas 
2. Establish a cost estimate for each retained levee based on 

parametric costs established based on structure type (levee or 
floodwall), height, length, and number of closure structures 
required 

3. Use the HEC-FDA model to establish potential economic 
benefits for each retained levee option. 

4. Retain levees which indicate a possibility of positive net benefits 
for further evaluation 

5. Check for nearby storage sites that could provide storage to 
address induced stages 

40 31 4 

New storage 
or 

modifications 
to existing 

storage 

1. Review open spaces along waterways 
2. Check for site conflicts 
3. Perform hydraulic modeling using idealized storage assumptions 

to determine potential impacts of storage areas. Compare 
location of water surface level reductions to identified damage 
area 

4. Use hydraulic model outputs in the HEC-FDA model to 
establish potential economic benefits for each retained storage 
option 

5. Retain storage areas which indicate a possibility of positive net 
benefits for further evaluation 

94 94 5 

Channel 
Improvements: 

Bridge 
Modifications 

1. Identify constrictions from FEMA profiles and areas of 
mitigation interest, public comments  

2. Eliminate constrictions which are not associated with damage 
areas 

3. Compare estimated average annual damages associated with 
areas upstream of identified constrictions 

4. Retain potential modifications which are considered to have a 
possibility of positive net benefits based on reduction of 
constriction for further evaluation 

51 33 1 

Channel 
Improvement: 
Smoothing or 
Modification 
of Alignment 

1. Sites identified in coordination with non-federal sponsors and 
local municipalities 

2. Compare estimated average annual damages associated with 
areas upstream of identified constrictions 

3. Retain potential modifications which are considered to have a 
possibility of positive net benefits based on reduction of 
constriction for further evaluation 

1 1 0 



U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 3 Plan Formulation 
 
 

82  

Measures Screening Steps 
Identified Sites 

Initial Prelim. 
Screening 

2nd 
Screening 

Channel 
Improvement: 

Dam 
Modifications 

1. Identify dams for potential modification or removal  
2. Perform preliminary hydraulic evaluation to determine potential 

benefits and potential impacts of modification 
3. Retain modifications which indicate a benefit in damage areas to 

not result in induced damages downstream of diversion site for 
further evaluation 

4 4 1 

Other 
Structural: 
Diversions 

1. Sites identified in coordination with non-federal sponsors and 
local municipalities 

2. Perform preliminary hydraulic evaluation to determine potential 
benefits and potential impacts of proposed diversions 

3. Retain diversions which indicate a benefit in damage areas to 
not result in induced damages downstream of diversion site for 
further evaluation 

3 3 1 

Other 
Structural: 

Below grade 
cut-off walls 

1. Retain for further investigation in areas impacted by subsurface 
flows 2 2 1 

Nonstructural 
physical 
measures 

1. Identify and group areas of isolated damages 
2. Retain all areas for further consideration using an economic 

analysis  

10 alternatives developed 
and retained for evaluation 

Nonstructural 
non-physical 

measures 

1. Consider individually based on input from sponsors, partner 
agencies, and public input.  n/a 

Nature-Based 
Features 

1. Consider integration of measures at sites retained for the focused 
array. 

Consider for all 
recommended projects 

3.7.3.2 Structural Measure Screening 
The preliminary and secondary screening procedures detailed in Table 3-8 were applied to the sites 
identified for each of the structural measures described in Section 3.7.2. A comprehensive summary of the 
screening process, including the factors which led to the screening of each identified site, is included in 
Appendix H (Plan Formulation) and a summary of the alternatives which were retained is also included 
below.  
 
Structural Measures: Levees/ Floodwalls – 
Basic design assumptions were made for each levee location which was retained after the preliminary 
screening process. Approximate alignment was based on review of available topographic data, aerial 
photography and structure location data. Assessment of likely structure type (levee or floodwall) was 
based on the review of aerial photography. The levee height was approximated based on the 1% ACE 
flood profile available from FEMA. Both length and height assumptions were initially based on rough 
estimates to support a screening level analysis.  
 
Parametric cost estimates based on the length and height of the levee or floodwall and the number of 
closure structures required for the line of protection were developed.  Economic damages for the target 
damage reach were compared with the parametric cost estimates to perform the secondary screening. The 
majority of the levees alternatives evaluated were screened based on this comparison. As noted in Table 2 
of Appendix H (Plan Formulation), in most cases, the level of economic damages were significantly 
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lower than the parametric level costs estimates, so the alternatives were screened from further 
consideration.  
 
The 4 levee reaches retained (LVEB07a, LVEB07b, LVEB07c, LVSJ01) are the 4 existing levees, 
collectively called the Lisle Levee System, or the River Dumoulin Levees, based on the name of the 
neighborhood they are located in. More information about these structures is included in Section 3.7.4.5.  
 

Structural Measures: Storage – 
For the secondary screening process, hydraulic modeling runs were performed using idealized storage 
assumptions to determine potential impacts of storage on the river profiles. To determine which storage 
locations would be modeled as part of the secondary screening, the economic model results from the 
without project conditions were used.   
 
Table 3 of Appendix H (Plan Formulation) was created to identify which storm events to target for 
further storage formulation. These targets were identified based on the percent of economic damages 
induced at each damage reach. The table identified at approximately which ACE event damages began 
and what percent of total damage of structures within the reach occurred at that ACE. Hydraulic model 
runs were completed to target benefits at the elevation that corresponded with hydraulic profile at the 
ACE event which caused the highest relative amount of economic damages for specific damage reaches. , 
such as storage weir heights, were optimized based on the percent damage by percent change exceedance. 
This allowed for the peak of the hydrograph to be captured in the storage location. For example, for reach 
DU03c, no significant damages began until approximately the 4%-2% annual chance exceedance event. 
Therefore weir heights and storage volumes could be optimized for these events with knowledge that for 
low flow events, minimal benefits would be produced. This table was also used to narrow down where 
storage locations might be modeled. For example, for reach DU03a, since damages didn’t occur until the 
0.5% annual chance exceedance event and the percent of total damage was relatively small, chances of 
storage reducing water surface elevations in this area would be small.  Therefore, storage areas were 
focused on those areas where the total percent damage occurred at a low flow events and the percent of 
total damages where relatively significant, such as Reach EB01.     
 
The hydraulic modeling results of the alternatives which resulted in reduction in river profiles in target 
damage reaches for the target ACE events were evaluated in the economic model to estimate the benefits 
of the proposed storage locations as compared to the without project condition. 
   
Parametric cost estimates were based on storage volume, the length and height of the levee or floodwall, 
and the number of closure structures required for the line of protection. Economic benefits were compared 
with the parametric cost estimates to perform the secondary screening. As noted in Table 4 of the 
Appendix H (Plan Formulation), the majority of the storage alternatives were screened because they were 
not near (upstream of) an identified damage area or because the results of the H&H modeling indicated 
that they would not result in reduction of river profiles or the reduction of the profiles did not result in 
enough economic benefits to support further evaluation. 
 
Five (5) storage areas were retained for further evaluation via hydraulic modeling:  

1. STEB 04 – Hidden Lake Storage (Section 3.7.4.2) 

2. STEB 26 – Lacey Creek Restriction (Section 3.7.4.1) 

3. STEB 27 – Warrenville Road Storage (Section 3.7.4.3) 

4. STEB 28 – St. Joseph Creek Storage #1 (Section 3.7.4.4) 
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5. STEB 29 –  St. Joseph Creek Storage #2 (Section 3.7.4.4) 

 
Structural Measures: Channel Improvements – 
Bridges which were initially identified as causing a constriction on the channel were further evaluated 
based on updated H&H modeling results and economic damage estimates to determine if any of the 
bridges could be modified to reduce flood risk. By reducing the constriction at these structures, flood 
profiles upstream of the bridges could be reduced to lower flood risk. Due to the relatively low economic 
damage estimates and the high relative cost required to modify bridge structures, all but one bridge was 
screened from consideration. Table 5 of Appendix H (Plan Formulation) includes a summary of the 
screening process. 
 
A summary of the screening process of the identified channel improvement and dam modification 
alternatives is included in Table 6 of the plan formulation appendix. All of these alternatives were 
screened from further evaluation; individual screening reasons are documented in the appendix. 
 
Alternative BREB 04, Butterfield Road Conveyance Improvement, was retained as part of East Branch 
project alternatives, summarized below. No other channel improvement or dam modifications were 
retained for further evaluation; individual screening reasons are documented in the appendix. 
 
Structural Measures: Other Structural Measures – 
A review of other structural measures identified was conducted based on the updated H&H and economic 
modeling results. Table 7 of Appendix H (Plan Formulation) includes a summary of the screening 
process. A subsurface slurry wall to protect a neighborhood in Channahon (SSMS02) was retained for 
further consideration. This alternative is described in Section 3.7.4.7.  

3.7.3.3 Nonstructural Measure Screening 
 
Physical Nonstructural Measures –  
All physical nonstructural measures, summarized in Table 3-7, were retained for further evaluation, as 
analysis of economic justification of nonstructural plans requires full economic analysis, which was 
conducted as part of the evaluation of the final array.  
 
Non-Physical Nonstructural Measures: Flood Preparedness – 
Flood preparedness and emergency management measures were not identified as a need by either non-
federal sponsor. As noted in Section 3.7.2.5, both Counties actively have prepared and regularly update 
county-wide hazard mitigation plans which analyze risks associated with flooding along with other 
potential hazards. DuPage County administers a flood warning plan and the updated H&H models 
developed as part of this study can be incorporated into that plan.  
 
Non-Physical Nonstructural Measures: Floodplain Management and Stormwater Ordinances – 
Development, adoption, and implementation of ordinances for the purposes of floodplain or stormwater 
management practices associated with development are the responsibility of county and municipal 
governments. As noted in Section 3.7.2.5,  both DuPage and Will Counties have stormwater ordinances 
that have been in place for more than a decade, and which were recently updated. While the results of  the 
analyses performed for this study can inform the existing regulations, the no additional regulatory 
requirements that could be recommended as part of this study were identified.  
 
Nature-Based Features – 
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Nature-based features were considered for integration with all sites retained for the Recommended Plan. 
While widespread implementation of green infrastructure or low impact development practices can result 
in some reduction of river flow volumes and peak flow rates, retaining water in the headwater wetlands 
and constructed green infrastructure areas was not identified as being economically justified based on 
USACE criteria since identified flood damage areas are so disperse. Nature based features including 
green infrastructure and other stormwater best management practices are best implemented by local 
stormwater agencies which have a public works responsibility.  
 

3.7.4 Final Array of Alternative Plans 
Based on the screening process, the following structural alternatives were considered as part of the final 
array:  

Storage: 
 o STEB26 - Lacey Creek Restriction 

o STEB04 - Hidden Lake Storage  
o STEB27 - Warrenville Road Storage 

o STEB28 - St. Joseph Creek #1 
o STEB29 - St Joseph Creek #2 

 
Levees: 
 o LVEB 07a, LVEB07b, LVEB07c, and LVSJ01 – Collectively termed “Lisle Levee System” 

Repair to current design elevation or elevate to provide additional risk reduction 
Other Structural: Bridge Modifications: 
 o BREB04 - Butterfield Road Conveyance Improvement 
Other Structural: Diversions: 
 o OSEB01 - Bolingbrook Quarry Storage and Diversion 
Other Structural: Diversions: 
 o SSMS02 - Minooka Slurry Wall 

The location of each of these features is included in Figure 3-16 and additional information regarding 
each of the alternatives is included in the sections below. Site specific designs and cost estimates were 
developed for all structural sites retained in the site screening process. Estimates of real estate costs were 
also refined based on site specific information. 
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Figure 3-16. Final Array of Structural Alternatives 
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3.7.4.1 Lacey Creek Restriction 
This alternative is located on Lacey Creek, a tributary to the East Branch DuPage River. A new earthen 
embankment and culvert near the confluence with the East Branch DuPage River is proposed that would 
restrict flows in large events, while normal flow and lower flow events pass through unimpeded. This new 
72” x 44” culvert would restrict any flow larger than a low flow event, causing raised water elevations on 
the surrounding Forest Preserve and Morton Arboretum lands. The new path over the culvert would be at 
elevation 680.5’, allowing water to overflow if it reaches that level. By restricting flow from large storms, 
flood flows and elevations are reduced on the East Branch. Water surface elevations in larger storm 
events are increased upstream of the proposed restriction, however, this area is forested and open space 
and results in no damage to structures. There is no excavation associated with this alternative, but nearly 
283 acre-feet of new flood storage is realized due to the increased water surface profile. This alternative 
would provide significant reductions in water surface elevation in the downtown Lisle area.  

 
Figure 3-17. Lacey Creek Restriction 
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Since the restriction would be holding back water, it would be classified as a dam.  Per USACE ER 1110-
2-1156, “Safety of Dams – Policy and Procedures” dated March 31, 2014. Based on this classification, 
non-breach and breach analyses would need to be conducted to estimate incremental consequences to 
quantify risks associated with this structure. 

In order to minimize impacts due to increased inundation times to these existing significant natural 
resources, an additional culvert was included in the Lacey Creek Restriction design.  The additional 
culvert would be gated with a sluicegate, and operated to more rapidly dewater (or drawdown) the 
inundated area after the flood peak on the East Branch DuPage River had passed.  The additional 
dewatering culvert will reduce the length of time that floodwater would be detained and potentially 
impact significant natural resources.  Detailed design is required to optimize the size and operational 
requirements for the dewatering culvert. A preliminary analysis to evaluate potential drawdown 
optimization of a rapid release drawdown culvert was completed. Figure 3-18 provides an overview of 
with and without project condition elevation hydrographs on the East Branch DuPage River and Lacey 
Creek based on the hydraulic models. Green lines represent elevations over time at a location on the 
Lacey Creek upstream of the restriction, but does not include the rapid drawdown structure. Blue lines 
represent elevations over time at a location on the East Branch DuPage River downstream on the 
confluence with Lacey Creek. The dashed lines represent with project conditions while the solid lines 
represent without project conditions. The red circle on the plot indicates a suggested time which the 
sluicegate can be opened to facilitate more rapid drawdown of the impounded area on Lacey Creek. This 
would occur after the East Branch DuPage River flood pulse has passed by the Lacey Creek confluence. 
After the sluicegate is opened, the elevations of the Lacey Creek impoundment area would recede more 
rapidly than the dashed green line in the figure, which does not reflect the operation of the sluicegate. 

 
Figure 3-18. Optimization of Drawdown of Lacey Creek Restriction to Limit Impacts 
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3.7.4.2 Hidden Lake Storage 
Hidden Lake Forest Preserve is located off the western banks of the East Branch DuPage River, south of 
Butterfield Road and east of IL Route 53. This alternative involves excavating near the existing pond to 
increase the amount of storage available by approximately 68 acre-feet. There is also a restrictive culvert 
proposed to be constructed downstream of the lake near the outlet. This 8’x 32’ culvert would allow 
normal flow and lower flow events pass through the culvert unrestricted, but it would restrict flow from 
larger events, raising the water surface elevations just upstream at Hidden Lake and along that portion of 
the river. This water increase would only inundate undeveloped Forest Preserve land and would have 
limited occurrences. The proposed project would result in lower water surface elevations downstream on 
the East Branch. The stored water would slowly drain through the restricted culvert, reducing peak flows 
on the East Branch. 

 
Figure 3-19. Hidden Lake Storage 

3.7.4.3 Warrenville Road Storage 
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This alternative involves excavating a basin west of the East Branch DuPage River between Warrenville 
Road and I-88. An overflow weir would allow water to overtop the banks and spill into the storage area of 
approximately 30 acre-ft. A gravity drain outlet via culvert would be regulated by sluice gate. A 
restrictive culvert could be considered to reduce operation and maintenance requirements. The site is 
heavily forested to the west of the proposed reservoir and somewhat forested on the site itself so 
significant clearing would be required. The site is currently considered a maintenance nuisance by the 
County due to unauthorized recreational use of the site. Due to the small size of the proposed basin, this 
storage area does not provide significant reductions in water surface elevation, but it could potentially 
provide compensatory storage for another future project, if required. It was also considered that the 
material excavated from this site could be used as borrow material for the construction of the Lisle Levee 
alternative should that alternative be constructed.  

 
Figure 3-20. Warrenville Road Storage 
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3.7.4.4 Saint Joseph Creek Storage (St. Joseph #1 and St. Joseph #2) 
Three storage areas on St. Joseph creek were analyzed together as a complete alternative, and as separate 
storage areas. St. Joseph storage area 3 was screened during the screening process and only storage areas 
1 and 2 were further considered and conceptually developed.  

Area 1: This storage area is located on both sides of St. Joseph Creek, both upstream and 
downstream of Main Street and would provide approximately 100 acre-foot of storage just 
upstream of the confluence of St. Joseph Creek with the East Branch DuPage River. The main 
channel would be rerouted about 100’ south to provide an open space for the new reservoir. 
Approximately 5 acres of land would be cleared on both sides of Main Street to provide two 
separate lobes to the reservoir. An overflow weir into both storage areas would be provided at 
approximate elevation 668. The outlet for the reservoirs would be via a newly constructed 48” 
pipe returning to St. Joseph Creek just downstream of the reservoirs at IL 53. The newly rerouted 
channel would pass under Main Street, requiring roadway demolition and reconstruction, and 
construction of a new 7’ x 30’ concrete culvert to transport the river under the roadway. This 
alternative would also require some property acquisition, including 15 residential properties (13 
are undeveloped and 2 are developed) and either partial acquisition or an easement on two 
additional properties. 

Area 2: This storage area is located south of the Burlington Northern Railroad and west of I-355. 
Excavation would be performed on both sides of St Joseph Creek, above the stream base flow but 
in the floodplain. The alternative is estimated to provide 47 acre-feet of new floodplain storage. 
The area is currently heavily wooded, so significant tree clearing would be required. A new 6’ x 
16’ reinforced concrete culvert would be installed at the downstream end of this excavation to 
restrict flow out of the new storage area during larger storm events. Base flow and low flow 
events would be able to flow downstream without restriction. The project would require 
easements or the partial acquisition of 11 residential properties and 11 non-residential properties.  

These storage areas do not provide significant reductions along the East Branch DuPage River or St. 
Joseph Creek. After further analysis of the hydrographs, it appears that the timing of St. Joseph Creek 
meeting the East Branch is such that any reductions provided by the storage are negated by rising stages 
on the East Branch.  
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Figure 3-21. Saint Joseph Creek Storage #1 

 
Figure 3-22. Saint Joseph Creek Storage #2 
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3.7.4.5 Lisle Levee - Repair or Repair & Elevation 
A central portion of the Village of Lisle is protected by an existing, non-accredited levee system along the 
East Branch of the DuPage River and St. Joseph Creek. The original construction of the levee system 
occurred in 1961, with the levee crests at the approximate level of the 2% ACE (50-year) flood event 
based recent H&H modeling. Deterioration of the levee has occurred over time, lowering the crest 
elevation in some areas and eroding the side slopes and levee toe. Two alternatives were evaluated:  

• EBLL1 - Repairing the levee and restoring it to its 1961 elevation (elevating less than a foot in 
most areas), and  

• EBLL2 - Repairing the levee and raising it to an elevation that would protect against the 1% ACE 
(100-year) flood. Based on the H&H models, this elevation varies from 667 to 667.8 NAVD88. 
The proposed crest elevation increase ranges from 0-2 feet as compared to the existing 
configuration.   

• Repairing the levee and raising it to an elevation that would protect against the 1% ACE (100-
year) flood plus an additional 2 feet of risk reduction and assurance (occasionally referred to as 
freeboard). Based on the H&H models, this elevation varies from 667 to 669.8 NAVD88. The 
proposed crest elevation increase ranges from 2-5 feet as compared to the existing configuration.  
Based on the extensive tieback levees needed in order to meet the 1% ACE plus 2 feet freeboard 
alternative, this alternative was not carried forward into a detailed design cost estimate and 
economic evaluation.  

The existing slopes would be repaired to a slope of 2.5 feet horizontal to every 1 vertical foot (2.5:1)  and 
the existing crest repaired to a 10’ minimum top-width.  Numerous structures, such as stairs and decking, 
and woody brush and roots that have been allowed on the levee or within 15-feet of the base of the levee 
on both the river and the land sides would be removed, per levee safety standards. Given the proximity of 
the existing levee to numerous existing homes, some waivers of the 15-foot clearance rule would likely 
need to be reviewed. Along with slope repair, native plantings would be incorporated along the riverside 
toe for erosion protection (see Section 5.1.6).  

The existing levee extends on the east and west banks of the DuPage River from the north near Middleton 
Avenue south to the Burlington Northern Santa Fe (BNSF) Railroad tracks embankment. An additional 
segment of levee, only on the east bank of the river, extends from the south end of the BNSF Railroad 
tracks embankment south to Maple Avenue.  Currently, existing segments of the levee extend from the 
East Branch of the DuPage River east to Route-53 (Lincoln Avenue) on both the north and south banks of 
the Saint Joseph Creek.  Due to limited economic damages estimated behind some of the portions of the 
levee, the evaluated projects considered repair and elevation of only a portion of this existing system. The 
southern portion of the St. Joseph Creek tie-back levee as well as sell as the segment of levee just south of 
the confluence of the St. Joseph Creek and the East Branch towards Ogden Avenue are not part of the 
evaluated levee repair plans. The portion of the existing structure along the east bank of the river south of 
the BNSF Railroad to Maple Avenue are also not part of the evaluated levee repair plans. Repair of these 
portions of the levee were not likely to be economically justified due to the length of levee that would be 
required to be repaired or elevated in relationship to the number of structures behind those portions of the 
levee and frequency that those structures are estimated to be impacted by flooding.  

A closure gate would be required where IL Route 53 passes under the BNSF railroad. A swing gate would 
be installed, which would be closed across all five lanes during flood events that reach a high enough 
elevation that water may pass over this low point.  
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There are four small existing pump stations that provide interior drainage for the levee system that were 
installed in 2006. Two pump stations are installed on the east bank and two on the west bank. Each pump 
station has a 5 cfs design capacity. During detailed design the team would need to inspect the existing 
pump stations and verify their capacity and maintenance levels are sufficient for the improved levee. 
DuPage County maintains these pump stations and reports no issues with their operation or with 
providing adequate interior drainage. Any necessary upgrades would be included the project features and 
designed as minimal facilities, meaning they would convey the necessary flows as a result of the levee, 
not designed to address other local flooding needs if such needs exist. Operation and maintenance for the 
pump stations is currently performed by DCSM and any incremental costs required for additional O&M 
would be included in the USACE project.  

Figure 3-23 includes a schematic of the extents of the Lisle Levee Alternative. 
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Figure 3-23. Lisle Levee 
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3.7.4.6 Butterfield Road Conveyance Improvement 
This alternative includes the addition of a new relief culvert 
under Butterfield Road, and/or other conveyance 
improvements at Butterfield Road. Currently, the Butterfield 
Road structure is restrictive in large storms. This alternative 
was only considered in combination with the Hidden Lakes 
storage area alternative, as conveyance improvements would 
allow water to flow downstream into the new Hidden Lakes 
storage area. The Butterfield Road conveyance improvement 
reduces water surface elevations upstream of Butterfield 
Road, but these reductions are then “cancelled” by the 
increased water surface associated with the Hidden Lakes 
storage area alternative restrictive culvert. The net impact is 
no change in water surface elevation upstream of Butterfield 
Road.  
 
 
 
 

3.7.4.7 Minooka Slurry Wall 
A possible project was investigated to reduce the risk of subsurface seepage into a neighborhood in 
Minooka, Illinois, southeast of McEvilly Road and Bell Road. Several Illinois State Geological Survey 
(ISGS) soil borings located around the proposed project site indicated that the subsurface is permeable 
gravel and sand.  Bedrock was encountered 
at least 40 feet below grade in these borings, 
therefore, to construct an effective slurry 
wall, it would have to extend around 45 feet 
below grade. Additionally, it is assumed the 
wall would have to encircle the entire site, 
rather than just the riverside. No 
groundwater flow data is available, however 
it appears that the groundwater source is at 
least partially from the west so a wall would 
be required to encircle the neighborhood to 
fully address and not to exacerbate the issue.  
  

Figure 3-24. Butterfield Road Bridge 

Figure 3-25. Minooka Slurry Wall 
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3.7.4.8 Bolingbrook Quarry Storage and Diversion 
This alternative involves retrofitting the existing quarry in Bolingbrook, located northwest of the East 
Branch DuPage River near Royce Road, into a flood control facility. The quarry would be utilized to store 
floodwaters during large storm events until elevations receded to normal levels. The water would then be 
pumped back to the river.  

The analysis assumed that the diversion weir would begin to divert flows at the 4% ACE (25-year), 48-
hour storm event. Weir dimensions were assumed for preliminary computations and would be adjusted 
during final design to optimize flows with the diversion channel. Preliminary computations assumed the 
capacity of the diversion channel would be sufficient to carry the diverted flows. The diversion channel 
would also need to be optimized during final design.  

At its maximum capacity, the proposed quarry would hold approximately 2,262 acre-feet of water at a 
depth of 50 feet. For the 1% ACE (100-year), 48-hour storm event, nearly 900 cubic feet per second of 
water would be diverted from the river and retained in the quarry. For the 0.2% ACE (500-year), 48-hour 
storm event, more than 2,600 cubic feet per second of water would be diverted from the river and retained 
in the quarry. This project was developed to a conceptual level of design and various configurations were 
considered and evaluated. Figure 3-26 includes one possible configuration that was considered. Another 
possible option is to use the quarry south of Royce Road for storage rather than the quarry north of Royce 
Road. Figure 3-14 depicts that option.  
 

 
Figure 3-26. Bolingbrook Quarry Storage and Diversion  
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3.7.4.9 Nonstructural Plans 
All nonstructural plans identified in Section 3.7.2.5 have been carried forward for inclusion in the final 
array. Table 3-7 and Figure 3-15 in that section provide an overview of the plans. 

Implementation of the nonstructural measures includes the possibility of both voluntary and non-
voluntary participation. Consistent with USACE Planning Bulletin 2016-01, Clarification of Existing 
Policy for USACE Participation in Nonstructural Flood Risk Management and Coastal Storm Damage 
Reduction Measures, acquisitions/relocations/permanent evacuations are required to include the option to 
use eminent domain, where warranted. Additionally, costs for permanent relocation measures should 
include the provision of relocation assistance under P.L 91-646. Measures such as dry floodproofing and 
elevations can be included as voluntary participation.  

A structural analysis was completed to determine the feasibility of dry floodproofing of structures with 
basements. Dry floodproofing of these structures was determined to be feasible with the inclusion of 
features which would act to reinforce the structural stability of basement structures in order to avoid 
possible failure associated with hydrostatic pressure on foundation walls during flood loadings. The 
structural strengthening of the walls required, including shear wall steel panels on the outside of the 
structures as well as timber connection and columns installation to reinforce the walls.  The structural 
analysis also pointed failure mode caused by uplift forces acting on the basement floor.  To eliminate this 
failure, additional drainage collection piping system was developed with extra sump pump.  Dry flood 
proofing also requires installation of door and windows shields, window wells, floodproofing membrane 
around each structure, and drainage system with one pump. Additional information about assumptions for 
floodproofing of structures is included in Appendix D (Civil Design and Cost Engineering). 
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3.8 Plan Evaluation and Comparison 
As described above, site specific designs and cost estimates were developed for all sites retained after the 
site screening process. Benefits for each site were estimated using HEC-FDA based on hydrologic and 
hydraulic modeling results.  

Flood risk management benefits consist of reductions in potential flood damages to residential, 
commercial, industrial and public structures, as well as reductions in other flood related costs such as 
emergency response, clean-up, and traffic detours. These cost reductions are compared to the costs of 
project implementation. A project is considered economically justified if the total value of the average 
annual benefits exceeds the average annual costs. 

Most alternatives were evaluated individually, but since many of the measures which indicated a 
likelihood of being justified for recommendation are intended to produce benefits within the same damage 
reaches on the East Branch, a variety of combinations of those alternatives were developed to capture the 
relationships between the various features and their expected impacts on flood risk. A summary of this 
suite of plans is included in Table 3-9. 

Table 3-9. East Branch Structural Plans Description 
 Alternative EB #1 EB#2 EB #3 EB#4 EB #5 EB#6 EBQQ EBLL1 EBLL2 

Ea
st

 B
ra

nc
h 

A
lte

rn
at

iv
es

 

Lacey Creek Restriction x x x x x x    
Hidden Lake Storage and 

Restriction x x x x x     

Warrenville Rd. Storage x x x x      
Butterfield Road 

Conveyance Improvement x         

St. Joseph Storage #1   x x      
St. Joseph Storage #2    x      
Bolingbrook Quarry 

Storage and Diversion 
      x   

Lisle Levee Repair to 
1961 Design Elevation 

       x  

Lisle Levee Repair and 
Elevation to 1%ACE 

        x 

Table 3-10 includes a summary of the economic evaluation of all alternatives in the final array. The total 
first costs include a 30 percent contingency and associated LERRDs. This does not include engineering 
and design, construction management, or operation and maintenance costs.  
  



U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 3 Plan Formulation 
 
 

100  

Table 3-10. Economic Evaluation of Alternatives 

Stream Plan 
Name Plan Description 

Total 
First 
Cost 

($1,000) 

Equivalent Average 
Annual Values in 

Thousands 

Benefits Costs Net 
Benefits 

West 
Branch 

WBNS1 Nonstructural on West Branch $1,415 $5 $63 -$58 
WBNS2 Nonstructural on West Branch $918 $38 $40 -$2 

East 
Branch 

EB1 See Table 3-9 $44,621 $199 $1,694 -$1,495 
EB2 See Table 3-9 $22,167 $216 $842 -$627 
EB3 See Table 3-9 $40,113 $217 $1,523 -$1,307 
EB4 See Table 3-9 $51,625 $201 $1,960 -$1,759 
EB5 See Table 3-9 $18,221 $195 $693 -$498 
EB6 Lacey Creek Restriction $2,627 $161 $115 $46 

EBLL1 
Lisle Levee – Repair to design 
elevation $4,402 $93 $207 -$114 

EBLL2 
Lisle Levee – Repair and elevate 
to 1%ACE $5,860 $271 $263 $8 

EB6 &  
EBLL2 

Last Added Analysis:  
Lacey Creek Restriction and Lisle 
Levee Repair and elevation 

$8,486 $419 $363 $56 

EBNS1 Nonstructural on East Branch $2,065 $60 $88 -$28 
EBNS2 Nonstructural on East Branch $1,355 $166 $57 $109 
EBNS3 Nonstructural on East Branch $11,902 $289 $457 -$167 

St. Joe’s 
Creek SJNS1 Nonstructural on St. Joe’s $572 $68 $25 $43 

East 
Branch & 
Mainstem 

EBBQ Bolingbrook Quarry Storage and 
Diversion $25,638 $646 $975 -$329 

Mainstem 

DUNS1 
Nonstructural on Mainstem 
DuPage River $1,144 $110 $51 $60 

DUNS2 
Nonstructural on Mainstem 
DuPage River $790 $122 $33 $89 

DUNS3 
Nonstructural on Mainstem 
DuPage River $2,438 $259 $106 $153 

DUNS4 
Nonstructural on Mainstem 
DuPage River $1,764 $21 $76 -$56 

Levees Minooka Subsurface Slurry Wall $23,080 $324 $876 -$551 
Lily 

Cache  
Creek 

LCNS1 Nonstructural on Lily Cache 
Creek $479 $25 $18 $7 

I&M 
Canal IMNS1 Nonstructural on I&M Canal $469 $45 $22 $23 

1 All monetary estimates are in thousands of dollars 
2 Dollars are expressed at the 2019 price level, assuming a base year of 2022, a 50-year period of analysis, and a 
Federal Discount Rate of 2.875% 
3 Costs include a 30% contingency, 17% for engineering & design, and 7% for construction management 
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3.9 National Economic Development Plan 
The National Economic Development (NED) Plan consists of the alternatives that best meet the study 
objectives, avoids constraints, and provides the highest net benefits within the study area. For the 
purposes of the DuPage River Watershed Study, the NED plan is also identified as the Recommended 
Plan.   

Structural components: As displayed in Table 3-10, both the Lacey Creek Restriction (EB6) and the Lisle 
levee repair and elevation (EBLL2) plans are estimated to result in positive net benefits if implemented 
alone. The development of the preliminary cost and benefit estimates used to evaluate the final array 
looked at each potential measure as a stand-alone action.  Since both of these projects (EB6 and LL2) are 
located on the East Branch, they are not hydraulically independent, as the area that each project benefits is 
essentially the same. Therefore, a hydraulic model was constructed to understand the benefits that could 
be expected if both of these projects were constructed. While the benefits of implementing these  plans 
are not additive the costs would be, so the total cost of implementing the two plans is estimated to be the 
same as the cost implementing each plan individually. The results of this ‘last added analysis’ are 
displayed in Table 3-10. It is estimated that implementing both plans together would result in positive net 
benefits in any given year, so both projects are recommended as components of the Recommended Plan.  

Nonstructural components: As displayed in Table 3-10, 7 nonstructural plans are estimated to have 
positive net benefits: EBNS2, LCNS1, DUNS1, DUNS2, DUNS3, IMNS1, and SJNS1. Since the 
nonstructural projects are stand-alone and do not impact each other, all nonstructural plans which met 
positive net benefits criteria are included as components in the Recommended Plan.  

Each of these alternatives have been combined to form the national economic plan: 

NATIONAL ECONOMIC DEVELOPMENT PLAN 
(RECOMMENDED PLAN) 

Structural Features: 
o Lisle Levee Elevation (EBLL2) 

(LVEB07a, LVEB07b, 
LVEB07c, & LVSJ01) 

o Lacey Creek Restriction (EB6) 
                 (STEB26) 

Nonstructural Features: 
o EBNS2 
o LCNS1 
o DUNS1 
o DUNS2 
o DUNS3 
o IMNS1 
o SJNS1 
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Figure 3-27. National Economic Development Plan 
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The two structural components included in the plan would provide flood risk reduction on the East 
Branch primarily within the Village of Lisle. The Lisle Levee project would be improved and elevated to 
approximately the 1% ACE flood profile elevation. The Lacey Creek restriction would act to reduce peak 
flows on the East Branch downstream of the Lacey Creek Confluence with the East Branch, particularly 
in the Lisle Area.  

The nonstructural components of the plan provide flood risk reduction through acquisition, elevation, or 
floodproofing structures. Nonstructural features are included within the communities of Shorewood, 
Plainfield, Bolingbrook, Lisle, and Glen Ellyn . The nonstructural plans include modifications of 38 
structures including likely acquisition of 6 structures, elevation of 9 structures, and floodproofing of 23 
structures. 

Table 3-11. Summary of Nonstructural components of NED Plan 

Plan 
Name 

Alternative Measure Counts 
Total Description 

Buyout Elevations Dry 
Floodproofing 

EBNS2 1 4 0 5 5 industrial buildings in Lisle (1), 
Bolingbrook (3), and Glen Ellyn (1) 

LCNS1 0 0 4 4 4 industrial buildings in Plainfield 
DUNS1 3 0 4 7 7 residential buildings in Plainfield  
DUNS2 1 0 1 2 2 residential buildings in Plainfield 

DUNS3 
1 5 7 13 

2 residential buildings, 2 institutional 
(church), and 9 industrial buildings in 
Shorewood 

IMNS1 0 0 4 4 4 residential buildings in 
Channahon  

SJNS1 0 0 3 3 3 residential high-rise condominium 
buildings in Lisle  

Total 6 9 23 38   
 
This watershed-wide flood risk management study involved analyzing the entire watershed to identify 
locations where federal participation makes sense based on how well the evaluated plans address the 
study objectives and whether or not they can provide positive net benefits. Due to the dispersed nature of 
flooding, the Recommended Plan includes many nonstructural plans which would address flood risk at 
individual structures dispersed throughout the watershed. With the exception of the Lisle Levee and 
Lacey Creek Restriction projects included in the Recommended Plan, larger flood risk management 
projects such as levees or storage reservoir construction were not economically justified because the scale 
of the project required relative to the number of structures protected was generally too large. 
 
The Recommended Plan is a flood risk reduction plan which addresses the objectives of the study 
outlined in Section 3.3: 
 

Reduce risk of flood damages to structures and infrastructure:  The proposed levee repair and 
elevation project (EBLL2) would reconstruct the existing structure to bring it up to USACE 
standards as well as elevate the crest of the levee. This project would reduce the hazard frequency 
and improve the performance of flood risk reduction infrastructure, thus reducing flood risk. The 
Lacey Creek Restriction project would reduce peak flows on the East Branch and therefore reduce 



U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 3 Plan Formulation 
 
 

104  

flood elevations. Nonstructural measures such as floodproofing or elevation reduce vulnerability by 
reducing the susceptibility of property to harm when exposed to the hazard and also reduce the 
consequence by reducing the economic harm that would result from any particular event. 

Reduce life-safety risk associated with overbank flooding: A breach of the existing levee would 
most certainly put area residents at significant, and unexpected risk. Therefore, life safety is 
improved by reducing the risk of levee overtopping or failure.  Nonstructural measures reduce life 
safety risk but reducing the risk of in-home exposure to floodwater or associated risks which 
include electrocution or mold hazards which arise after floodwaters recede.  

Maximize use of nature-based features: Nature-based features would be utilized as much as 
possible in the design of the components of the Recommended Plan. Plantings proposed for the 
Lisle Levee and Lacey Creek Restriction project and any properties which will be acquired would 
be appropriate native vegetation. 

Compatible recreation: Recreation features compatible with the components of the Recommended 
Plan were not identified and therefore recreation is not included in the final design of the 
components of the Recommended Plan.  
 

Although the Recommended Plan addressed the objectives, not all identified flood risk areas are able to 
be addressed and residual risk remains. Additional discussion about residual risk is included in Section 0.  

Table 3-12 provides a summary of the Recommended Plan by individual alternative as well as outlining 
the total first cost, equivalent average annual benefits, costs, net benefits, and BCRs. Note that following 
identification of the NED Plan, additional analysis was completed to refine the engineering design, cost, 
and economic impacts of the components of the plan. Therefore, the costs, benefits, and associated BCRs 
of each of the components of the plan are different than the values reported in Table 3-10.  

In total, the Recommended Plan is expected to produce approximately $997,000 in equivalent average 
annual benefits and $276,000 in net benefits. The BCR is estimated to be 1.4 at the current Federal 
Discount Rate of 2.875%.  
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Table 3-12. Recommended Plan Summary 

Plan Name Plan Description 
Total First 

Cost in  
Thousands 

Equivalent Average Annual Values 

Benefits Costs Net 
Benefits BCR 

Structural 
Alternative 

Lacey Creek Increment $2,221 $161 $110 $50 1.5 
Lisle Levee Increment $6,082 $271 $249 $23 1.1 

Last Added Alternative: Lisle 
Levee to 1% ACE Elevation & 
Lacey Creek Restriction 

$8,303 $419 $359 $60 1.2 

Nonstructural 
Alternative 

EBNS2, SJNS1, DUNS1, 
DUNS2, DUNS3, LCNS1, 
IMNS1 

$8,404 $578 $362 $217 1.6 

Recommended Plan $16,707 $997 $721 $276 1.4 
1 All monetary estimates are in thousands of dollars 
2 Dollars are expressed in FY2019 Price Levels, assuming a base year of 2022, a 50 year period of analysis, and a Federal 
Discount Rate of 2.875% 
3 The Structural Alternative consists of two economically justified increments, which have a shared area of benefit.  When 
combined, the total benefits are less, but the alternative remains economically justified. 
 
4 Environmental Assessment* 
The National Environmental Policy Act (NEPA) (42 U.S.C. § 4321 et seq.), the Council on 
Environmental Quality (CEQ) NEPA regulations (40 C.F.R. Parts 1500 to 1508), and the US Army Corps 
of Engineers’ (USACE) NEPA implementing regulations (33 C.F.R. Part 230) require that the USACE 
consider the potential environmental effects of a proposed plan before making a decision to take federal 
action. In compliance with these regulations and USACE procedures, this Environmental Assessment 
(EA) assesses the direct, indirect and cumulative effects of the Recommended Plan. 

4.1 Purpose and Need 
See Section 1.1.1 for the purpose and need.   

4.2 Alternatives and Preferred Plan 
A phased screening process was used to narrow down the initial array of potential flood risk management 
measures to identify a Tentatively Selected Plan (TSP) and eventually a Recommended Plan. Each phase 
relied on an increased level of detail in the analyses in order to reduce the amount of uncertainty  
associated with the various measures.  

The National Economic Development (NED) Plan consists of the alternative that best meets the study 
objectives, avoids constraints, and provides the highest net benefits within the study area. The NED plan 
is the Recommended Plan.  

The Recommended Plan would result in the modification of the existing Lisle Levee, placing a restriction 
on Lacey Creek and the implementation of nonstructural measures for 38 structures in various 
communities.  The description of EBLL2 Lisle Levee - Repair & Elevation are provided in Section 
3.7.4.5. The description of EB6 - Lacey Creek Restriction is presented in Section 3.7.4.1.  The description 
of the nonstructural measures are presented in Section 3.7.4.9.  
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This structural measures in the Recommended Plan provides flood risk reduction on the East Branch 
primarily within the Village of Lisle by improving structural integrity of and elevating the Lisle Levee as 
well as restricting flow on Lacey Creek.   

• EBLL2 – Lisle Levee 1% ACE  
• EB6- Lacey Creek Restriction 

The nonstructural alternatives of the plan provide flood risk reduction through acquisition, elevation, or 
flood proofing structures. Nonstructural features are included within the communities of Shorewood, 
Plainfield, Bolingbrook, Naperville, Warrenville, Lisle, Channahon, West Chicago, and Glen Ellyn as 
well as within unincorporated DuPage and Will Counties. 

• WBNS1 – Nonstructural on West Branch  
• WBNS2 – Nonstructural on West Branch  
• EBNS1 – Nonstructural on East Branch  
• EBNS2 – Nonstructural on East Branch  
• DUNS2 – Nonstructural on Mainstem DuPage River  
• DUNS3 – Nonstructural on Mainstem DuPage River 
• IMNS1 – Nonstructural between Mainstem DuPage River and I&M Canal 
• SJNS1 – Nonstructural on St. Joseph Creek 

4.3 Affected Environment 
This section identifies current environmental, cultural and social resources that could potentially be 
affected by the Recommended Plan. This section primarily focuses on the potential affected environment 
within the footprint of the Lisle Levee and Lacey Creek Restriction projects.  
 
The affected environment for nonstructural measures was not detailed for every category but rather 
identified if positive or negative benefits are thought to occur. Implementation of nonstructural measures 
would result in the modification of existing structures or the removal of existing structures. Impacts to 
natural, cultural and social resources associated with structure modification would be of short duration 
and limited to already altered resources. Removal of structures would result in the addition of green 
space, with the potential for restoration in the future.   

4.3.1.1 Physical Resources 

4.3.1.2 Geology 
Based on two subsurface investigations along the Lisle Levee, levee material and the top strata of the 
foundation consisted of silty or sandy clay with pebbles. The native clay layer also included some organic 
clays and was about 6-1/2 to 8 feet thick.  Below this material, a thin layer of silty sand was present, 
underlain by sand and/or broken rock (Cahokia), which continued to the bottom depth of boring (between 
20 and 30 feet below grade). Bedrock was encountered around 20 feet below grade. See Appendix E 
(Geotechnical Analysis) for more details.  Two cores included the bedrock, which consisted of medium 
hard dolomite limestone.   
 
There were no subsurface investigations at the Lacey Creek site, although it is only about 2.5  miles from 
the Lisle Levee site.  General site conditions are likely similar, although per Appendix E (Geotechnical 
Analysis), bedrock is likely deeper.   
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4.3.1.3 Soils 
The soils contained within the physical limits of the Lisle Levee and Lacey Creek Restriction are 
predominately floodplain soils of the series Sawmill, as detailed in Appendix E (Geotechnical Analysis). 
Sawmill soils formed within the floodplains, on nearly level valley floors, and in some drainage ways that 
extend into the uplands. This soil was formed in alluvial sediments from drift of the Wisconsin Age. 
Slope gradients range from 0 to 3 percent. This soil type is poorly to very poorly drained with negligible 
potential for surface runoff. An apparent seasonal high water table is approximately ½ foot above the 
surface to 1 foot below the surface for most years. Native vegetation typically consists of floodplain trees 
and grasses. 

4.3.1.4 Water Quality 
Water Quality within and around the project area is similar to the watershed conditions. The watershed 
conditions are detailed in Section 2.1.4.   

4.3.1.5 Air Quality 
Air quality conditions within the project area is similar to watershed conditions. Detailed information on 
air quality can be found in Section 2.1.5.  

4.3.1.6 Automobile Traffic 
Existing conditions for traffic within the project area is summarized in Appendix B (Economic Analysis) 
on Table 25.  In general, the project area experiences a lot of traffic and congestion under normal 
conditions. Also, the current conditions results in various road closures due to flooding at various annual 
chance exceedance, increasing traffic delays and detours.   

4.3.1.7 Hazardous and Toxic Substances 
Limited Hazardous, Toxic, and Radioactive Waste (HTRW) screening, documented in Appendix F 
(HTRW Report), was conducted for several potential project areas to determine the relative risk of 
encountering HTRW during implementation of a proposed USACE project. A complete Phase I 
Environmental Site Assessment (ESA) for the Lisle Levee and Lacey Creek project areas is provided in 
the HTRW appendix. Potential recognized environmental conditions (RECs) have been identified in the 
vicinity of the Lisle Levee project area as described in more detail in Appendix F (HTRW Report) and 
summarized in Table 8 of that Appendix. If RECs are confirmed, all attempts would be made to avoid 
disturbance of identified area(s) and if soils were disturbed, all material would be disposed of 
appropriately in a Resource Conservation and Recovery Act (RCRA) facility.   

Because rights-of-entry have not been provided to access all areas of the Lisle Levee project where 
construction may be implemented, site reconnaissance was limited to only those areas visible from public 
right-of-way and is a limitation to the HTRW report. Site reconnaissance would be conducted on all 
parcels required for construction of the project prior to project implementation to assess the current 
existing condition of the project area. Results of the HTRW analyses could affect the selection of 
construction stages areas, etc.  Phase I ESAs must be conducted for nonstructural project sites to 
determine the potential for encountering HTRW, including lead based paint, or asbestos containing 
materials, during implementation. 

4.3.2 Ecological Resources 

4.3.2.1 Hydrologic Resources 
 
Wetlands 
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A map of the proposed alternatives were reviewed to ascertain if the they had encroached in to any 
existing study area wetlands based on the most current aerial photography. Overlaying the proposed Lisle 
Levee alternative in ArcGIS, it was determined that that the toe of the levee design would not protrude 
into the DuPage River EB or portions of St. Joseph Creek.  The proposed study design at Lacey Creek 
however does show impacts to local wetlands.  The design includes creating a berm across emergent 
wetlands near Lacey Creek with an impact to approximately 0.4 acres. 
 
The aerial extent of wetlands at Lisle Levee were ground-truthed to determine a qualitative quality and 
investigate the presence of any other wetlands that were not evident from aerial observation. Field 
investigations resulted in confirming the limits of the riverine wetland and the absence of other wetland 
types within the work limits. 
 
The Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et. al, 1979) was 
utilized to classify the wetland systems within in the study area. Further details on the methodology used 
can be gathered from reading the attached methodology in Appendix G (404(b)(1), Coordination, 
Environmental Analysis, and Mitigation).  To corroborate the wetland delineation, DuPage County and 
State of Illinois wetland GIS databases were queried. The County and State both delineated the DuPage 
River study area as riverine wetland, matching the Chicago District's delineation exactly.   
 
The Lisle Levee affected study area was inventoried several times throughout the growing season by 
USACE ecologists and environmental scientists to locate and delineate native and natural wetlands. There 
were no wetlands discovered within the affected levee zone. The DuPage River East Branch proper 
(Figure 4-1) and the small confluent ditch called St. Joseph Creek can be characterized as Riverine-Upper 
Perennial-Unconsolidated Bottom-Cobble/Gravel system. 
 

 
Figure 4-1. Typical View of the DuPage River and Existing Lisle Levee. 
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A Riverine System includes all wetlands and deep-water habitats contained within a channel, with the 
exception of wetlands dominated by trees, shrubs, persistent emergents, emergent mosses, or lichens, as 
these would be considered Palustrine. A Riverine System is bounded on the landward side by upland, 
typically the channel bank, which is inclusive of man-made levees. A channel is an open conduit either 
naturally or artificially created which periodically or continuously contains moving water, or which forms 
a connecting link between two bodies of standing water. This reach of river is therefore classified as a 
Riverine System (Cowardin et. al, 1979). Riverine and Palustrine wetlands on the land-side of the existing 
levees have been removed or filled in for residential and park open space uses. 

The Riverine System is divided into four subsystems: the Tidal, the Lower Perennial, the Upper 
Perennial, and the Intermittent. Each is defined in terms of water permanence, gradient, water velocity, 
substrate, and the extent of floodplain development. Based on the conditions of the modified river and 
stream (small floodplain, cobble/gravel/sand substrates, and stream channel velocities) this reach is 
classified as an Upper Perennial Subsystem. 

Class is the highest taxonomic unit below the Subsystem level. It describes the general appearance of the 
habitat in terms of either the dominant life form of the vegetation, or the physiography and composition of 
the substrate (features that can be recognized without the aid of detailed environmental measurements). 
Since vegetation covers less than 30% of the substrate, the physiography and composition of the substrate 
are the principal characteristics used to distinguish the Class of this Riverine wetland system within the 
Lisle Levee study area. The nature of the substrate reflects regional and local variations in geology and 
the influence of wind, waves, and currents on erosion and deposition of substrate materials. Bottoms, 
Shores, and Streambeds are separated on the basis of duration of inundation. In this Riverine System, the 
channel is submerged all or most of the time due to the stream channelization and channel moving that 
occurred in the past for levee construction and residential build-out; therefore, this reach is classified as 
an Unconsolidated Bottom subsystem.  

The Class Unconsolidated Bottom includes all wetland and deep-water habitats with at least 25% cover of 
particles smaller than stones, and a vegetative cover less than 30%.Water regimes are restricted to a 
permanently flooded channel. Unconsolidated Bottoms are also characterized by the lack of large stable 
surfaces for plant and animal attachment. Exposure to wave and current action, temperature and light 
penetration determines the composition and distribution of organisms. 

Finally, the unconsolidated particles smaller than large stones are predominantly gravel, sand and small 
cobbles, with different finer sediments intermixed. Therefore, the subclass of the Lisle Levee reach is 
considered Cobble-Gravel. Examples of aquatic species for the Gravel-Cobble subclass include but are 
not limited to the midge Diamesa, stonefly-midge Nemoura-Eukiefferiella (Slack et al. 1977), 
Chironomid midge-caddisfly-snail Chironomus-Hydropsyche-Physa (Krecker and Lancaster 1933), the 
pond snail Lymnaea, the mayfly Baetis, the freshwater sponge Eunapius, the oligochaete worm 
Lumbriculus, the scud Gammarus spp., and the freshwater mollusk genera Anodonta, Elliptio, and 
Lampsilis. 

The aerial extent of the Riverine-Unconsolidated Bottom-Cobble & Gravel wetland stream is provided in  
Figure 4-2. Based on the design, mitigation was not recommended for the Lisle Levee project as no fill 
would be required below the ordinary high water mark.  A 401 water quality certification would be 
obtained for bank protection vegetation features included in the Lisle Levee project using the regional 
permit program.   
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Figure 4-2. Wetland Delineation for the Lisle Levee Alternative of the Preferred Plan 

 
The project area near Lacey Creek was also visited several times by USACE Biologists during both dry 
and wet periods.  The wetlands that would be impacted by the placement of the berm and restriction point 
include both Riverine-Unconsolidated Bottom-Cobble and Gravel system as well as a Palustrine-
Emergent wetland system.   
 
Palustrine systems are defined by Cowardin et al. (1979) as “all nontidal wetlands dominated by trees, 
shrubs, persistent emergent, emergent mosses or lichens.”  These areas tend to occur in-between upland 
and lowland habitat.  Palustrine habitats are then further broken out into 8 different classes.  These 
include: rock bottom, unconsolidated bottom, aquatic bed, unconsolidated shore, moss-lichen wetland, 
emergent wetland, scrub-shrub wetland, and forested wetland.  The study area is best described by the 
emergent wetland class.  Emergent wetlands according to Cowardin et al. (1979) are defined as “erect 
rooted, herbaceous hydrophytes, excluding mosses and lichens.  The vegetation is present for most of the 
growing season in most years and usually dominated by perennial plants.”  A picture of the area near the 
Lacey Creek project is depicted in Figure 4-3.  Figure 4-4 outlines the wetland dilineation maps provided 
by DuPage County.  Onsite and in-kind mitigation at a ratio 1.5:1 would be implemented to minimize any 
impacts to wetland habitat as part of the project. The estimated mitigation would then be 0.6 acres and 
would fall under the CEQ guidance, Memorandum for the Heads of Federal Departments and Agencies, 
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January 14, 2011.  An individual 401 water quality certification would be obtained for the placement of 
fill within the wetland and creek.   
 

 
Figure 4-3. Wetland vegetation, depicting the Palustrine-Emergent Wetland near Lacey Creek. 

 
Figure 4-4. Wetland delineation of the Lacey Creek Restriction project.  The impact is approximately 0.4 

acres to low quality wetlands.   
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Native Plant Communities 
 
Stream Channel 
The stream channel within the Lisle Levee project area is primarily devoid of any vegetation. There were 
a few instances where bank vegetation had crept down into the stream channel, but it is not significant 
enough habitat that would qualify as an aquatic bed.  Similarly, the stream channel at Lacey Creek was 
also devoid of any vegetation.   

Riparian 
The riparian vegetation along Lisle Levee was the only riverine feature having somewhat of a native 
quality, however, the species observed are low quality natives, invasive weeds, or turf grass.  An example 
of invasive species along the bank is included in 

 

Figure 4-5. The invasive weeds included Reed Canary Grass, Crown Vetch, Tiger Lily, Honey Locust, 
Tree of Heaven, European Buckthorn, Asiatic Honeysuckles, Sweet Clovers, and Thistles. Weedy native 
species observed included Riverbank Grape, Box Elder, Hackberry, Linden, Silver Maple, and Tall 
Golden Rod. 

The riparian vegetation along Lacey Creek are overgrown with invasive species as well.  As shown in 
Figure 4-5, the riparian vegetation is very thick with shrub species.  The species that primarily make up 
the bank habitat along Lacey Creek include Japanese Honeysuckle and European Buckthorn.  Tree of 
Heaven was also found in several locations along Lacey Creek.  In some areas, Reed Canary Grass was 
also present along the riparian zone.   
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Figure 4-5. Invasive Bank Species of Lisle Levee (top) and Lacey Creek (bottom) 
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Levee and Floodplain 
 
The levee itself is either mowed turf, ornamental plantings, or weedy tree thickets. The floodplain has 
either been filled in for the levee construction or the development of homes and infrastructure.  Typical 
vegetation usually consists of planted ornamentals and turf grass. A typical section is included in Figure 
4-1 and Figure 4-5 which vegetation observed is a mix of weedy species and turf grass. 
 
The floodplain within and adjacent to Lacey Creek is primarily located within a ComEd utility easement.  
The area has dirt access roads and a series of transmission towers.  A picture of the habitat and terrain is 
shown in Figure 4-3.  The dominant species observed in this area during the USACE site visit and as 
documented by the DuPage County Wetland map was Reed Canary Grass.  While the habitat within the 
utility easement is of low quality, several areas exist within the Morton Arboretum that are much higher 
quality habitat and contain some significant resources including historic tree collections, remnant prairie, 
old growth trees dating back to the 17th century and previously restored habitat.     

4.3.2.2 Macroinvertebrates 
Specific inventories of macroinvertebrates of the Lisle Levee or Lacey Creek site were not found 
however, macroinvertebrates were sampled throughout many areas of the DuPage River including 
adjacent areas to the proposed project in 2012 and 2014. A summary of the macroinvertebrate report can 
be found in Section 2.2.2. It is assumed due to the impacted nature of both project sites that the section of 
the DuPage River adjacent to the Lisle Levee and Lacey Creek are similar to the average results identified 
during the prior sampling event.  

4.3.2.3 Fishes and Mussels 
Degradation of the fish assemblages from human induced changes of straightening and cutting off the 
floodplain of the DuPage River adjacent to the Lisle Levee is evident. The Chicago Region Fish Database 
(unpublished) was queried to look at potential changes to the fish compositions before and after 
degradation of the project area. A total of 5 samples were collected from 1901 to 1937 within the project 
reach prior to the levee construction and large human induced disturbances. These collections indicated 
17 species (Table 4-1) consisting of more intolerant and riverine obligate species such as Fantail Darter 
(Etheostoma flabellare), Lake Chubsucker (Erimyzon sucetta), Redhorse sp. (Moxostoma spp.), and 
Hornyhead Chub (Nocomis biguttatus). The two sample events from 1979 and 1983, after the 
construction of the levee, indicate only ten species that are all known to be tolerant species. These species 
include White Sucker (Catostomous commersonii), Green Sunfish (Lepomis cyanellus), Largemouth Bass 
(Micropterus salmoides) and Common Carp (Cyprinus carpio).  More recent collections (2008) from 
within and adjacent to the study area show similar tolerant fish species, suggesting the long term impacts 
from surrounding development.  No records of fish collected within Lacey Creek were found during this 
analysis.  However, records indicate that the area just downstream of the project area, near Hidden Lake, 
has been sampled 5 separate time from 1997-2008 (Table 4-2).  Additional details on the fish community 
of the DuPage River can be found in Section 2.2.3.   

Mussel species within the DuPage River adjacent the to the Lisle Levee were not sampled during this 
feasibility study. However, taking into consideration the impacts of levee construction and the additional 
impacts from urbanization, any native mussel species within the project area are likely tolerant species.  
Potential species that may occur within the project area include Plain Pocketbook (Lampsilis cardium), 
Fat Mucket (Lampsilis siliquoidea), Giant Floater (Pyganodon grandis), and White Heelsplitter 
(Lasmihona complanata). In an attempt to help restore mussel populations within the DuPage River 
Watershed, DuPage Forest Preserve has begun raising native mussel species and releasing them back in 
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the river. Over time, mussel abundance within the project could increase with these efforts.  Additional 
information on mussels in the project area can be found in Section 2.2.3.              
 
Table 4-1. List of Fish Species Collected from the DuPage River Adjacent to Lisle Levee Before and After 
its Construction 

Prior to Levee Construction (1901-1937) After Levee Construction (1979-1983) 
Scientific Name Common Name Scientific Name Common Name 
Ameiurus melas Black Bullhead Ameiurus sp. Bullhead sp. 

Campostoma anomalum Central Stoneroller Campostoma anomalum Central Stoneroller 
Erimyzon sucetta Lake Chubsucker Catostomus commersonii White Sucker 
Esox americanus Grass Pickerel Lepomis cyanellus Green Sunfish 
Etheostoma flabellare Fantail Darter Micropterus salmoides Largemouth Bass 
Etheostoma nigrum Johnny Darter Pimephales notatus Bluntnose Minnow 
Fundulus notatus Blackstripe Topminnow Semotilus atromaculatus Creek Chub 
Lepomis cyanellus Green Sunfish Cyprinus carpio Common Carp 
Lepomis gulosus Warmouth Cyprinella spiloptera Spotfin Shiner 
Luxilus chrysocephalus Striped Shiner     
Luxilus cornutus Common Shiner     
Moxostoma sp. Redhorse sp.     
Nocomis biguttatus Hornyhead Chub     
Notropis rubellus Rosyface Shiner     
Notropis stramineus Sand Shiner     
Pimephales notatus Bluntnose Minnow     
Umbra limi Central Mudminnow     

 
Table 4-2. List of fish species captured just downstream from the confluence of Lacey Creek near Hidden 
Lake 

Fishes of Lacey Creek (1997-2008) 
Scientific Name Common Name 
Ameiurus natalis Yellow Bullhead 
Campostoma anomalum Central Stoneroller 
Carassius auratus Goldfish 
Catostomus commersonii White Sucker 
Cyprinella spiloptera Spottail Shiner 
Cyprinus carpio Common Carp 
Etheostoma nigrum Johnny Darter 
Lepomis cyanellus Green Sunfish 
Lepomis humilis Orangespotted Sunfish 
Lepomis macrochirus Bluegill 
Micropterus salmoides Largemouth Bass 
Nocomis biguttatus Hornyhead Chub 
Notemigonus crysoleucas Golden Shiner 
Notropis dorsalis Bigmouth Shiner 
Notropis stramineus Sand Shiner 
Pimephales notatus Bluntnose Minnow 
Pimephales promelas Fathead Minnow 
Semotilus atromaculatus Creek Chub 
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4.3.2.4 Amphibians and Reptiles 
Surveys for amphibians and reptiles were not conducted within the project areas. Species in the area are 
most likely associated with the riverine habitat and floodplain habitat.  However, these habitats are highly 
degraded and the floodplain is fragmented and built up with homes and infrastructure. As a result, tolerant 
amphibian and reptile species are most likely found within the project area may include Bullfrog (Rana 
catesbeiana), Leopard Frog (Rana pipiens), Painted Turtle (Chrysemys picta), Common Garter Snake 
(Thamnophis sirtalis), and Northern Water Snake (Nerodia sipedon) as these species are common in 
highly urbanized environments.  While the majority of the species found within the project areas are 
considered common, the Blanding’s Turtle (Emydoidea blandingii, a State of Illinois endangered species, 
is known to occur within the vicinity of the Lacey Creek project area as documented by Illinois 
Department of Natural Resources.   

4.3.2.5 Birds 
Details on the birds within the DuPage Watershed can be found in Section 2.2.5.  Based on the limited 
habitat and the highly urbanized area adjacent to the Lisle Levee, the majority of species within the 
project area would likely be common urban species. These species include American Robin (Turdus 
migratorius), Northern Cardinal (Cardinalis cardinalis), American Crow (Corvus brachyrhynchos), the 
invasive European Starling (Sturnus vulgaris), and Common Grackle (Quiscalus quiscula).  The locations 
near Lacey Creek are better habitats for birds.  The Morton Arboretum and the surrounding Forest 
Preserves help provide larger expanses of habitat that are more conducive to a variety of bird species.  
State threatened and endangered species have been observed near Lacey Creek.  These species include the 
Least Bittern, Osprey, Black-Crowned Night Heron, and American Bittern.  The larger undeveloped area 
and the local wetland provides an ideal habitat for many of these marsh species.    

4.3.2.6 Mammals 
Although mammal habitat was highly modified in the past within the Lisle Levee alternative area, some 
common mammals are likely to occur in low abundances. Small mammals would include meadow vole 
(Microtus pennsylvanicus), short-tailed shrews (Blarina brevicauda), white-footed mouse (Peromyscus 
leucopus), and thirteen-lined ground squirrel (Spermophilus tridecemlineatus). Larger mammals most 
likely include urban and/or riparian corridor species such as white-tailed deer (Odocoileus virginianus), 
raccoon (Procyon lotor), opossum (Didelphus virginiana), gray squirrel (Sciurus carolinensis), beaver 
(Castor canadensis), and muskrat (Ondantra zibethica).  While Lacey Creek has a larger expanse of 
undeveloped land around the project area, the mammal species are likely very similar to the 
aforementioned.  The area around Lacey Creek likely supports larger populations of mammals since the 
area has undeveloped habitat.  In addition, the utility easement acts as a corridor for mammals and other 
animals to move to and from locations.   

4.3.2.7 Threatened and Endangered Species 
Federally Listed Species: 
The U.S. Fish and Wildlife Service (USFWS) provided (Section 2.2.6) the federally listed species known 
to occur in DuPage within the Recommended Plan footprint.  Based on this information, eight (8) 
federally endangered and threatened species or their critical habitats are known to occur in DuPage 
County but are not known to occur within the recommended plan project areas. Three (3) species that 
have the potential to occur within the proposed project area are the Northern Long-eared Bat, Rusty 
Patched Bumble Bee, and Eastern Prairie Fringed Orchid. The only potential habitat for Northern Long-
eared Bats within the proposed alternative area would be summer habitat of roosting trees, and in 
particular, dying or dead trees. While the Rusty Patched Bumblebee could potentially use areas within the 
Recommended Plan footprint, USFWS has the project areas listed as a potential dispersal zone for the 
species but is unlikely to be present. Dispersal zones are areas in which the species feed during the day 
and these areas are not considered critical habitat. The Eastern Prairie Fringed Orchid could also be found 
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within the project area, but is unlikely to be present based on site visits and species lists provided by local 
stakeholders.  Overall, adverse impacts to the species is unlikely.   
 
State Listed Species: 
The Illinois Ecological Compliance Assessment Tool (ECOCAT; 13-Feb-2018, 3-May-2018) was used to 
review State threatened and endangered resources in the project areas.  This tool is provided by the 
Illinois DNR to document any impacts to state resources and it specifically determines any potential state 
listed species or natural areas in and adjacent to the project area.  The tool identified the potential 
occurrence of Black-crowned Night Heron near the Lisle Levee. Based on field visits to the site by 
USACE ecologists, this species was not observed nor were any potential nesting sites or nests observed.  
Five state listed species were determined to potentially occur within the vicinity of the project area of 
Lacey Creek.  These include the Blanding’s Turtle, Marsh Speedwell, Spotted Coral-Root Orchid, Black-
Crowned Night Heron, and Least Bittern 

4.4 Cultural Resources 
 

4.4.1 Archaeological and Historic Properties 
There are no properties in the Village of Lisle that are listed on the National Register of Historic Places.  
One property, The Avery Coonley School is located within Downers Grover and is on the National 
Register of Historic Places (listed in 2007). There are a number of properties listed in several of the 
surrounding communities. Two properties in the town of Glen Ellyn are listed: the Glen Ellyn Main Street 
Historic District (listed in 1984) and Stacy’s Tavern (listed in 1974). Lombard, Illinois contains the 
DuPage Theater and Shoppes (listed in 1987) and the First Church of Lombard (listed in 1978). Five 
properties in Wheaton, Illinois are listed on the National Register of Historic Properties: Adam Memorial 
Library (listed 1981), Blanchard Hall (listed 1979), DuPage County Courthouse (listed 1979), the Grand 
Theater (listed 2005), and Trinity Episcopal Church (listed 1978). None of the properties are near the 
proposed project.   
 
Much of the area within the recommended plan has been surveyed for archaeological resources.  Based on 
information from the Illinois Inventory of Archaeological Sites Lacey Creek and adjacent areas were 
sampled for archaeological resources.  Data suggest a Mississippian site located northwest of the potential 
project location and an old sawmill site on the East Branch of the DuPage just upstream of Hidden Lake.  
These locations will not be impacted by the proposed project.    

4.4.2 Socioeconomic Resources 
Lisle is located west of Chicago in northeastern DuPage County, Illinois and is a residential area for 
Chicago commuters. Lisle is now the location of numerous office parks and regional company 
headquarters. The town has an ethnically diverse population of 23,506 (2005). Median household income 
is $97,698.00 (2005) and median house value is $309,772.00 (2005). 
 
Downers Grove, the location of the Lacey Creek project area is just north of Lisle and they share a lot of 
socioeconomic similarities to one another.  The town has a population of approximately 49,555 (2015) 
with a median household income of $84,571 (2015) and median house value of $331,600 (2015).   
 
Environmental Justice: Based on EPA Environmental Justice tool (https://www.epa.gov/ejscreen; 
accessed 2/13/2018), the adjacent communities to the study areas are not considered an environmental 
justice community.  
 

https://www.epa.gov/ejscreen


U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 4 Environmental Assessment* 
 
 

118  

4.4.3 Recreational, Scenic, and Aesthetic Resources 
The Village of Lisle maintains 405-acres of parks and playgrounds providing baseball, football, and 
basketball fields and courts. The park district also maintains a sports complex, Sea Lion Aquatic Park, 
and River Bend golf course.  Downers Grove maintains and operates a 69,000 sq. foot recreation center as 
well as approximately 600 acres of parks for community recreation.  The larger DuPage County maintains 
over 80-miles of hiking and cross-country skiing trails in the Lisle area. Lisle is also the home of the Four 
Lakes Ski Hill.  
 
Located between Downers Grove and Lisle is the Morton Arboretum.  The Arboretum is a popular 
destination due to its attractive garden and plant collections and expansive natural areas. The Morton 
Arboretum was founded in 1922 by Joy Morton, president of the Morton Salt Company. Originally 
Morton's estate, the Arboretum now comprises 1,700 acres in Lisle. The design of the Arboretum is by 
landscape architect O. C. Simonds in an informal naturalistic style. The collection of living plants 
includes 3,300 different kinds of plants from around the world. The herbarium is one of the largest in the 
United States, with approximately 165,000 specimens. The Morton Arboretum also contains a research 
center and library. As the biggest attraction in Lisle, the Arboretum continues to draw over 800,000 
visitors annually. 

4.5 Effects Determination 
 
Effects determinations for nonstructural measures were not detailed for every category but rather 
identified if negative or positive impacts are thought to occur. Implementation of nonstructural measures 
would result in the modification of existing structures or the removal of existing structures. Impacts to 
natural, cultural and social resources associated with structure modification would be of short duration 
and limited to already altered resources.  
 

4.5.1 Physical Resources 

4.5.1.1 Soils 
The Recommended Plan would require the use of machinery to manipulate and grade soils within the 
project area. The soils are already highly disturbed within and around Lisle Levee since they were likely 
brought in from other sites to construct the levee initially. The small footprint of the Lisle Levee project 
would result in no direct or indirect adverse effect to soils within the project area. The Lacey Creek 
Restriction would require the use of fill to create a berm.  Approximately 0.4 acres of soils would be 
covered with fill. 

Similarly, machinery may be used to manipulate and grade soils for certain nonstructural options.  Since 
these soils are already disturbed the nonstructural alternative would have no direct or indirect impact to 
soils or geology within the project area.   

4.5.1.2 Geology 
All construction activities for the Recommended Plan would consist of superficial manipulations of soils 
and direct or indirect impacts to geologic processes would not occur. 

4.5.1.3 Water Quality 
Adverse long-term effects to water quality in the two project areas stemming from construction activities 
are not anticipated.  Although there may be minor short term adverse effects during construction, erosion 
controls and best management practices would be implemented in accordance with the National Pollutant 
Discharge Elimination System (NPDES) General Permit for storm water discharges from construction 
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sites and the Illinois Urban Manual. Sediment and erosion would be controlled during construction 
activities until the project area is stabilized. 

Nonstructural alternatives would have no direct or indirect impact to surface waters within the project 
area.  Buyouts and conversion to open space, should provide positive impacts to surface water as it would 
allow an increase of absorption and reduce the acreage of impervious surfaces, improving water quality. 

Most of the ground water is at or near the water table, which is controlled by the DuPage River. The 
proposed project would not disrupt groundwater recharge, discharge, or gradients. Therefore, Lisle Levee, 
Lacey Creek Restriction, and nonstructural projects would have no direct or indirect adverse effect on 
groundwater volume or quality in the project area. 

4.5.1.4 Air Quality 
Once implemented, the project itself would be neutral in terms of air quality, with no features that either 
emit or sequester air pollutants. The project is not and would not be a source of greenhouse gas emissions. 
During the project construction, heavy equipment would cause minor, temporary air quality impacts.  
However, all equipment would comply with federal vehicle emission standards and dust control measures 
would be implemented during construction. Temporary mobile source emissions from this project are 
expected to be de minimis according to the terms of the National Ambient Air Quality Standards and the 
State Implementation Plan. In addition, potential short term, minor impacts to local air quality may occur 
from temporary construction activities. These activities may also increase traffic congestion within the 
area due to detours or temporary road closures that can also have a short term, temporary impact to 
localized air quality.   

4.5.1.5 Automobile Traffic 
Impacts to traffic from the Recommended Plan should be minor.  Some impacts are likely to occur due to 
construction activities for both the Lisle Levee construction and nonstructural measures.  However, traffic 
impacts are likely to be minimal for Lacey Creek, due to its location. These impacts are anticipated to be 
minor, temporary road closures and detours.  However, the long term benefits are anticipated to be 
advantageous. The increase levee height would help minimize some road closures during flood events, 
therefore improving traffic and congestion.  The placement of a traffic control structure near Lisle Levee 
may have some impacts to the surrounding community.  The impacts would only occur during high water 
events when the road would typically be closed anyway.  The safety benefits from the structure far 
outweigh the minor impacts to traffic within the surrounding community.    

4.5.1.6 Hazardous and Toxic Substances 
Review of historical topographic maps and aerial photographs suggest that the project area was 
undeveloped and not used for industrial purposes. Adjacent properties are a combination of residential, 
recreational, and commercial facilities.  The waterway has been modified over time consisting of creek 
reroutes, channelization of the East Branch DuPage River (EBDR) and Lacey Creek, construction of  the 
levee (between 1962 and 1972), and creation of ponds and/or detention facilities. More analysis is needed 
to confirm likelihood of HTRW impacts, but based on initial analysis it seems HTRW impacts are 
unlikely. There is a potential that RECs exist near Lisle Levee, as described in Appendix F (HTRW 
Report). If RECs are confirmed, all attempts would be made to avoid disturbance of identified area(s) and 
if soils were disturbed, all material would be disposed of appropriately in a Resource Conservation and 
Recovery Act (RCRA) facility.   

The nonstructural plan may have minor, temporary impacts to HTRW. In the case of buyouts, the 
demolition of older homes may present minor impacts such as lead-based paints, asbestos and other 
household hazards. Overall, impacts are expected to be short term and minor.   
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4.5.2 Ecological Resources 

4.5.2.1 Hydrologic Resources 
Impacts to the hydrologic resources in relation to any fill activities within or adjacent to wetlands is 
anticipated to be minor.  The area is already heavily impacted due to past activities and the area impacted 
is mostly open water resources.  Lisle Levee would have no impacts to the deep water wetland habitat 
identified in the affected environment section.  As previously mentioned the construction of Lacey Creek 
Restriction would have some minor impacts to local wetland resources.  The area is part of the floodplain 
of Lacey Creek and may have minor impacts to the hydrologic resources.  The restriction would allow 
water to build up behind the project area and slowly release water over time.  This change would increase 
the time and area of inundation at various storms.  While impacts are anticipated, the total impact to 
hydrologic resources are minor and likely similar to the existing conditions considering the creek already 
is controlled by a large culvert. In an attempt to limit any impacts, fill placement activities would be done 
following BMP’s to minimize any impacts adjacent or downstream of the project area.   

4.5.2.2 Wetlands 
The deep water habitat adjacent to the Lisle Levee project area would not be negatively impacted by the 
implementation of the project.  The design does not require the need to place fill below the ordinary water 
mark, therefore would not impact the habitat.  Minor, temporary impacts may occur during construction 
and minor run-off could occur.  Best management practices would be implemented to minimize these 
actions.  
 
The creation of a berm at the Lacey Creek Restriction point would result in the loss of 0.4 acres of 
degraded wetland habitat.  While the habitat is of low quality, it still provides some function for a variety 
of species.  In order to prevent and minimize the impacts to the surrounding wetland habitat and result in 
zero net-loss of wetlands, USACE is recommending in-kind mitigation.  Appendix G (Coordination, 
Environmental Analysis, and 404(b)) contains information on the analysis for mitigation.  In summary, 
approximately 0.6 acres of wetland restoration within the project area is recommended.  Additional 
analysis of inundation time and frequency of upstream impacts to wetland habitats would occur during the 
design phase.  Attempts to minimize, prevent, and avoid impacts to other areas would occur as requested 
by local stakeholders. 

4.5.2.3 Native Plant Communities 
Stream Channel 
The stream bed within the project area has little to no vegetation. As a result, no direct or indirect impacts 
are anticipated to stream channel native plant communities.       

Riparian 
While a few native species are found in the riparian zone of the area, the majority of the species are non-
native Eurasian species. Based on the low quality species located along the riparian zone of the project 
areas, no significant impacts are anticipated.   

Levee/ Floodplain 
Activities to occur at Lisle levee within the proposed project area include tree removal and fill placement 
on altered habitat. The construction of the levee has led to the establishment of some trees over time 
which have diminished the integrity of the levee. Repairing the levee would require changes in the levee 
cross section and would result in the extension of the toe of the levee in some areas. Additionally, trees 
would be cleared to prevent levee degradation via root growth and reduce maintenance as well as to 
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provide for an access road on 15 feet of each side of the levee toe.  A total of 5.39 acres of altered habitat 
would be impacted.   

The tree clearing on the levee and the 15 foot zone required to meet levee safety standards would not have 
a significant impact on the habitat, however specific measures would be taken to minimize any potential 
impacts to the federally listed Northern Long-eared Bat.  To avoid and minimize impacts to soils, areas 
where trees are cleared would be backfilled with similar soils and replanted with appropriate native 
grasses. The existing tree and understory species consist primarily of common weedy, non-native invasive 
species. These species are a result of secondary forest that occurred after the initial construction of the 
levee. Similarly, burrows of animals would also be filled to maintain levee integrity.  Burrowing species 
commonly found in the area include Ground Hog (Mormota monax), Striped Skunk (Mephitis mephitis), 
Eastern Mole (Scalopus aquaticus), Coyote (Canis latrans), Muskrat (Ondatra zibethicus) and Eastern 
Cottontail (Sylvilagus floridanus). These species are very mobile and would likely vacate the area during 
construction and use the adjacent habitat. A majority of the levee also consists of manicured lawns that 
provide no ecological benefit.  Based on these factors (the relatively small footprint of the project area 
and the quality of the impacted man-induced habitat) the Recommended Plan would have little long term 
effects on terrestrial communities. The surrounding habitat is likely to benefit from the removal of non-
native and invasive species as the area may be a seed source. Based on these factors the tree clearing 
activities would have little to no direct or indirect significant impacts to the habitat since the impacted 
habitat is already man-induced and not natural.  

The floodplain habitat impacted by the construction of the Lacey Creek Restriction would have a total 
impact of approximately 0.4 acres.  The floodplain in this area is already part of a utility easement.  The 
area has access roads that are used by the Morton Arboretum, ComEd, and the DuPage County Forest 
Preserve.  Parts of the project area have been impacted from the use of the existing utility easement.  
Habitat in the easement has been disturbed in the past and continues to be impacted by vehicle traffic for 
utility maintenance.  However, the ecological use of the floodplain is still beneficial in many locations 
and some areas have been restored by the Morton Arboretum.  The area that would be impacted directly 
from the construction of the berm on Lacey Creek is low quality floodplain habitat.  The dominant species 
listed for 0.4 acres of wetland habitat is Reed Canary Grass, an invasive species common to the area.  
Overall the impacts related to the construction of the project in this area are anticipated to be minor 
adverse impacts.   
 
The Morton Arboretum property adjacent to Lacey Creek includes regionally significant resources.  One 
of the adjacent areas includes a collection of old growth trees. Old growth trees are very important are 
often associated with a high level of biodiversity as they promote a variety of niches for wildlife and are 
overall rare within the Chicago region.  Some of the trees in the Morton collection date to the 17th 
century.  A remnant prairie is also located within the vicinity of the Lacey Creek Restriction.  Prairie 
habitat was once very prominent across the Chicagoland area.  Regional development has resulted in a 
significant loss of prairie habitat.  It is estimated that in 1820 Illinois had 22 million acres of prairie and 
now only 0.01% exists statewide.  These remnant areas tend to be high in biodiversity and often provide 
critical habitat for a variety of fauna.  Other important natural resources include a historic tree collection 
and areas where habitat restoration has been completed or is ongoing.   
 
However, due to the anticipated changes in the floodplain and the increased inundation times resulting 
from the restriction of the Lacey Creek outflow, some of the significant resources located on the Morton 
Arboretum could be impacted.  These resources include areas that have undergone hydrologic restoration 
and planted with native trees and shrubs.  Other areas of impact include historic tree collections, old 
growth trees (17th century), and restored remnant prairie.  While many of these areas are already in the 
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current 100 year floodplain, the increased inundation times that would result from the simple restriction 
would be the driving force of the impacts. Figure 4 6 shows the changes in the 100 year floodplain and 
also highlights the approximate locations of these significant existing resources on the Morton Arboretum 
property.  Based upon the results of numerical modeling, the Lacey Creek restriction will result in a larger 
footprint for the 100-year event for with project conditions, than without project conditions using a single 
inflow/outflow culvert. 
 
An analysis was performed to compare the with-and without project inundation areas and times. This 
analysis was performed assuming no operation of the rapid drawdown sluice gate culvert, so it represents 
the ‘worst-case’ scenario. Operation of the sluice gate would result in more rapid drawdown times of the 
inundation area upstream of the restrictor structure.  Figure 4-6 shows the changes in the 1% ACE (100-
year) floodplain and also highlights the approximate locations of these significant existing resources on 
the Morton Arboretum property. Figure 4-7 shows the changes in the 50% (2-year), 10% (10-year), 4% 
(25-year), and 2% (50-year) ACE floodplains.  Table 4-3 provides a comparison of inundation times 
expected for the existing and future with project conditions Areas that have recently been restored may 
undergo alteration based on the current plant community types within the area, i.e. less tolerant plant 
species may be replaced by more tolerant species over time.  The current species list for the remnant 
prairie, for example, includes a number of high quality, dry prairie species that may be impacted by 
increased time and frequency of inundation.   
 
In order to minimize impacts to these existing significant resources and address increased inundation 
times for adjacent natural resources, an additional culvert was included in the Lacey Creek Restriction 
design.  The additional culvert would be gated, and operated to dewater the restriction after the flood peak 
on the East Branch had passed.  The additional dewatering culvert will reduce the length of time that 
floodwater would be detained and potentially impact significant natural resources.  Numerical modeling 
of the 100-year event indicates that dewatering could be initiated shortly after peak stages are reached on 
Lacey Creek and the East Branch without affecting downstream risk reduction.   
 
Detailed design is required to optimize the size and operational requirements for the dewatering culvert.  
Additional design could also include a final configuration of the upstream storage area to protect the 
existing resources highlighted in Figure 4-6 from large changes in the hydrologic regime.  Detailed design 
will also include a full inventory of the natural resources within the inundation area to identify needed 
plan changes that would avoid, minimize or mitigate for impacts to those resources. Reconfiguration 
could also include additional dewatering culverts, or the installation of low protective berms adjacent to 
these important resources, or the mitigation for affected resources.  If mitigation is determined necessary 
during detailed design, a supplemental evaluation will be completed to determine appropriate mitigation.  
All work will be coordinated with the Morton Arboretum and the non-Federal sponsor. 
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Figure 4-6. Comparison of current and proposed 1% ACE floodplain on Lacey Creek (Without Operation 

of Rapid Drawdown Sluicegate)   
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Figure 4-7. Comparison of current and proposed 50%, 10%, 4%, and 2% ACE floodplain on Lacey 
Creek (Without Operation of Rapid Drawdown Sluicegate) 
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Table 4-3. Comparison of Flood Inundation Times and Elevations With and Without Lacey Creek 
Restriction Project (Without Operation of Rapid Drawdown Sluicegate) 

Lacey Creek 
Inundation  

50% ACE  
(2-yr) 

10% ACE 
(10-yr) 

4% ACE 
(25-yr) 

2% ACE 
(50-yr) 

1% ACE 
(100-yr) 

Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed 

FEMA 
Cross 

Section 
7603 

Time (hrs) Above 
Elevation 675.6 0 0.13 0 28 5.5 42 9 53 16 65.5 
Max Elevation 
(NGVD) 674.8 675.8 675.5 677.3 675.9 678.6 676.5 679.5 676.4 680.8 

FEMA 
Cross 

Section 
7604 

Time (hrs) Above 
Elevation 674.5 26.5 25.5 45 45 52 52 92 75 73 73 
Max Elevation 
(NGVD) 675.3 675.9 675.7 677.3 676 678.6 676.7 680.8 676.7 680.8 

FEMA 
Cross 

Section 
7605 

Time (hrs) Above 
Elevation 677.0 0 0 0 12 1 28.5 5 40 7 54 
Max Elevation 
(NGVD) 676.3 676.3 676.7 677.4 677.1 678.6 677.2 680.8 677.5 680.8 

FEMA 
Cross 

Section 
7606 

Time (hrs) Above 
Elevation 678.2 0 0 0 0 4.5 19.5 7 58 11 66 
Max Elevation 
(NGVD) 677.7 677.7 678.1 678.1 678.4 678.7 678.6 679.6 678.8 682.1 

Inundation elevations are based on approximately where the floodway line and cross section line meet 

The nonstructural measure consists of flood proofing, raising, or buyouts of properties. These properties 
primarily consist of residential, but some are listed as commercial. The terrestrial habitats with and 
adjacent to the these structures are limited to non-existent. The areas are primarily mowed lawns with 
trees. In general, this environment is supportive of urban flora and fauna common to the Chicagoland 
area. Flood proofing and raising of structures would not have an impact to the terrestrial habitat. Buyouts 
may provide some net benefits as these areas can be planted with native species, slightly improving the 
ecosystem in a mostly urbanized area 

4.5.2.4 Macroinvertebrates 
The impacts to macroinvertebrates near the Lisle levee and Lacey Creek are anticipated to be minor. The 
placement of fill at Lacey Creek may smother some of the intolerant macroinvertebrate species commonly 
found within the DuPage River. However, the low flow channel designed at Lacey Creek may be made 
from fluvial stones that would promote the re-establishment of macroinvertebrates by providing improved 
interstitial spacing.  Overall, the impacts from the placement of fill would be temporary and minor, but 
would likely improve through time.   

Nonstructural alternatives would have no direct or indirect impact on macroinvertebrates within the 
project area.   

4.5.2.5 Fishes and Mussels 
Taking into consideration previous and continued impacts to the project area at Lisle Levee and the 
tolerant nature of the species found at Lacey Creek outlined in Section 4.5.2.4, little impacts to fish are 
anticipated.  Construction activities may have localized minor and temporary impacts to the DuPage 
River fishes, but would be eliminated once construction is complete. The contractor would be required to 
use best management practices to minimize any impacts.  Placement of fill at Lacey Creek may have 
minor impacts to fish and could smother some species, however the area is so small that any impacts 
would be negligible. The same is true for any mussels within the Lacey Creek project area.  Mussels have 
very limited ability to move and the fill placement would likely smother any species in the area.  While no 
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mussel data was found for Lacey Creek, the highly disturbed nature of the creek that occurred when it 
was straightened suggests it is low quality habitat for most mussel species.  Since no fill would be placed 
on the river side of Lisle Levee, mussel impacts are anticipated to be negligible.  The benthic habitat in 
the area of Lisle Levee consists of a high number of dead Asiatic clams (Corbicula sp.) and is not 
conducive mussel habitat. As a result, the Recommended Plan is not anticipated to have long term 
impacts to local abundances of mussels at Lisle Levee.    

Nonstructural alternatives would have no direct or indirect impact riverine fishes within the project area.   

4.5.2.6 Amphibians and Reptiles 
The impacted project area at Lisle Levee is likely to have minor impacts to the tolerant species of reptiles 
and amphibians that are commonly found within the urban environment. Many of these species are very 
mobile and would likely relocate as needed.  As a result, no direct or indirect impacts to reptiles and 
amphibians are anticipated from the implementation of Lisle Levee.  The implementation of native 
grasses and vegetation at Lisle Levee may provide some beneficial effects, but the results are unknown at 
this time.  Lacey Creek, while low quality wetland habitat, still has a greater potential to support both 
amphibian and reptile populations.  Common species such as those outlined in 2.2.4 likely use the habitat.  
In addition, frog species common the emergent habitat found near the Lacey Creek study area are likely to 
be common as well.  These species include Spring Peeper (Pseudacris crucifer), Western Chorus Frog 
(Pseudacris triseriata), and Northern Cricket Frog (Acris crepitans).  In addition, Blanding’s Turtle 
(Emydoidea blangindii) have been documented in the area.  Through coordination with ILDNR EcoCAT 
(3 May 2018), it was recommended that construction occur during the time of inactivity for Blanding’s 
Turtles which is approximately November 1st through March 1st.  By conducting the construction during 
this time frame, the impacts to Blanding’s Turtle as well as other species of reptiles and amphibians 
would be minor and temporary.  The small foot print of the low quality emergent wetland at the site 
combined with working during the recommended window, long-term adverse effects are not anticipated 
for the project.  

4.5.2.7 Birds 
Due to the ability of birds to vacate locations quickly, low quality habitat within the project area and the 
urbanized features, no long-term direct or indirect impacts are anticipated to birds due to the 
Recommended Plan.  Temporary minor adverse impacts may occur during construction to local bird 
populations.  No long-term adverse impacts are anticipated. 

4.5.2.8 Threatened and Endangered Species 
Federally Listed Species: 
All tree clearing for Lisle Levee would be scheduled to minimize potential impacts to Northern Long-
eared Bats. Tree clearing would be completed in the winter and avoid the period when bats are most 
active, between April 1 and October 31. No tree clearing would be completed between June 1 and July 
31, when the bats are roosting. The study team has coordinated with USFWS through the Northern Long-
Eared Bat 4(d) Rule Streamlined Consultation Form and expect concurrence with USACE’s 
determination of “may effect but is not likely to adversely effect” the Northern Long-eared Bat. The 
consultation form is included in Appendix G (404(b)(1),  Environmental Analysis, Coordination, and 
Mitigation).  While the Rusty Patched Bumblebee could potentially use the project area, USFWS has 
Lisle Levee, Lacey Creek, and portions of the nonstructural plan (EBNS2, SJNS1, DUNS1, DUNS2, 
DUNS3, LCNS1, IMNS1) project area listed as a potential dispersal zone for the species and is unlikely 
to be present.  Dispersal zones are areas in which the species feed during the day and these areas are not 
considered critical habitat. Therefore, adverse impacts to the species is unlikely.  In coordination letters 
from USFWS, concern of impacts on the federally listed Eastern Fringed Prairie Orchid were outlined.  
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At the time of scoping the entire watershed was included in the potential impacts.  Based on the 
Recommended Plan project boundaries, potential impacts to the Eastern Fringed Prairie orchid are 
unlikely.  The habitat adjacent to Lacey Creek varies from degraded wetland to remnant prairie.  The 
impacts of ComEd easement make it unlikely that the species can persist and was not observed during site 
visits.  The remnant prairie upstream of the project area has the highest likelihood of supporting the 
species.  However, a species list provided by Morton Arboretum in the area of the remnant prairie does 
not identify the species as being present.  Therefore, the determination of “not likely to adversely affect” 
was made.   

State Listed Species: 
The only state listed species located within the Lisle Levee project area according to EcoCat is the Black-
Crowned Night Heron (Nycticorax nycticorax). Observations of the species or potential nesting sites were 
not observed during site visits by USACE biologists. No direct or indirect impacts are anticipated to the 
Black-Crowned Night Heron from the implementation of this project. 

According to coordination with ILDNR via EcoCat, the Lacey Creek project area has records of 5 State 
listed species.  These include the Blanding’s Turtle, Marsh Speedwell, Spotted Coral-Root Orchid, Black-
Crowned Night Heron, and Least Bittern.  Recommendations for the impacts to the Blanding’s Turtle are 
outlined above in Section 2.4.2.5.  A letter received from ILDNR (Dated 3 May 2018) states that both 
bird species (Black Crowned Night Heron and Least Bittern) and unlikely to be adversely affected.  The 
state threatened Marsh Speedwell and the state endangered Spotted Coral-Root Orchid occur just south of 
the project area.  The coordination letter continues with the following: 

“Pursuant to the Illinois Endangered Species Protection Act [520 ILCS 10/], state-listed plants belong to 
the landowner and their fate resides with the landowner’s conservation decisions. However, express 
written permission from the landowner should be obtained from construction companies/crews to “take” 
listed plants to comply with the Illinois Endangered Species Protection Act. Regardless, the department 
recommends the area be surveyed by a qualified biologist for these species and conservation measures be 
employed to mitigate impacts if found. Such measures may include seed collection and/or translocation to 
appropriate habitat, as well as surface soil conservation, which may contain the seed bank.” 
 
Due to a potential expansion of the Tollway in the area, surveys were recently completed in the area for 
the aforementioned species.  These results will be reviewed and analyzed during the design phase. 
 
The locations of the nonstructural alternative were not individually checked for impacts to state listed 
species.  The likelihood that any removal, elevation, or flood proofing of any structures would impact any 
states listed species is highly unlikely.  Any impacts would likely occur from construction activities and 
would be minor and temporary.   
 

4.5.3 Cultural Resources 

4.5.3.1 Archaeological and Historic Properties 
 
State Historic Preservation Office (SHPO) was notified and responded (November 12, 2015) expressing 
concern for any project that would impact cultural resources. Further consultation occurred during public 
review.  A SHPO letter dated January 10, 2019 asked that archeological and architectural surveys used to 
identify and evaluate impacts be submitted.  
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Native American groups having an interest in northeastern Illinois have been consulted through the NEPA 
scoping process (letters dated October 30, 2015) as well as the NEPA state and agency review process 
(letters dated 25 July, 2018).    

The proposed construction would have no known adverse effect on archaeological or historic properties, 
as defined by the National Historic Preservation Act of 1966.  In order to determine the impacts to any 
historic properties, the National Register of Historic Places website was used to determine if any 
structures are near or adjacent to the recommended plan project sites.  Based on review by USACE, no 
listed historic places will be impacted by the implementation of the recommended plan.  The Lacey Creek 
Project has the potential to impact portions of the historic tree collections on the Morton Arboretum 
Property.  While Morton Arboretum is not currently listed on National Register of Historic Places, it is 
likely eligible.  The purpose and character of the property was developed as a museum of trees and as 
result should be conserved.  The Lacey Creek Restriction has a potential to impact a portion of the 
Morton Arboretum historic tree collections.  The area of potential impacts is along the northeastern edge 
of the property.  This area may be impacted by the increased time and frequency of inundation caused by 
the restriction, but additional analysis is needed to effectively characterize these effects.  During detailed 
design additional analysis and engineering solutions will be investigated to minimize and avoid any 
impacts to historic tree collections. Analyses and designs will be coordinated with the non-federal 
sponsor, Morton Arboretum staff, and State Historic Preservation Office to ensure that the project could 
be constructed and operated with no significant impact to these important resources. 

It is recognized that that locations near rivers and other bodies of water have a higher likelihood of 
finding archeological resources.  However, the projects included in the Recommended Plan all take place 
in areas that have already been heavily disturbed and the projects do not require extensive excavation.  To 
ensure minimal impacts, analysis was conducted for any potential archaeological resources.  The Illinois 
Inventory of Archaeological Sites was reviewed to determine any impacts from the implementation of the 
recommended plan.  Areas adjacent to the Lacey Creek Restriction project area has been sampled in the 
past.  A sawmill site northwest of the project area and a potential Mississippian site on the Forest Preserve 
property northeast of the project area were both identified as locations.  Both sites however are a 
significant distance from the placement of the berm and minor earthwork and therefore will not be 
impacted.  To further corroborate any potential impacts, aerial photography was used to assess the amount 
of ground disturbance.  In the late 1940’s Lacey Creek was more consistent with a wetland swale and 
only minor drainage channels can be viewed on aerials.  Sometime after, the wetland was channelized and 
heavily modified for drainage purposes to the current straightened creek observed today.  The drastic 
change is outlined in Figure 4-8.  Overall, major changes to the ground disturbances throughout the Lacey 
Creek project area in conjunction with minor ground disturbance to place a culvert is most likely not to 
adversely impact any archeological resources.   
 
The Lisle Levee project area has not been sampled for archeological resources, but the project has little to 
no ground disturbance.  The levees were built in the 1960s and the only earth work will be the removal of 
topsoil on the levee. Once the soil is removed down to the clay, additional clay would be brought in to be 
placed on top of the current levee to the new project height. The area was already disturbed during the 
original construction of the project and not likely to impact any archaeological resources.  In addition to 
the two structural projects, the nonstructural may require some excavation in and around house 
foundations.  Once again these areas consist of pre-disturbed areas are not likely to impact any 
archeological resources.  
  
Despite the unlikely possibility of finding any cultural resources during construction, the Chicago District 
understands that it is still possible.  In the event that cultural remains are discovered during 
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implementation of this project, all work with the potential to impact the resource(s) would be halted, the 
Chicago District’s cultural resources point-of-contact would be notified, and consultations would take 
place with the Illinois SHPO.  In addition, should any unanticipated archeological discovery be made 
during the project design or construction period, Native American Tribes and the Illinois SHPO would be 
immediately consulted.  

 

Figure 4-8.  Top picture shows an aerial of the Lacey Creek project site from 1939 and the bottom is an 
aerial from present day. 
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4.5.3.2 Socioeconomic Resources 
The Recommended Plan would improve life safety and quality of life for all residents protected by the 
Lisle Levee, Lacey Creek Restriction, and nonstructural options within the project area. There may be 
some incidental benefits to property values as well.  The proposed project may provide economic benefits 
if property values increase following repair and upgrading of the levees.  

Environmental Justice: No significant negative effects would be borne disproportionately by minority or 
low-income populations as a result of the project. Maintenance of the flood warning plan would be an 
important component of flood risk management in the community. Implementation of the plan with 
community members is conducted by local officials, who are responsible for ensuring that the plan is 
accessible to residents. 

4.5.4 Recreational, Scenic, and Aesthetic Resources 
Temporary impacts to scenic and aesthetic resources may occur during construction due to the presence 
of equipment and removal of trees. Planting native plants on empty lots after buy-outs would provide 
minor positive benefits. However, there would be no long-term impacts to the recreational resources.  It is 
possible that open land converted to open space through property acquisition could be converted to or 
utilized as parks, providing additional recreational resources, but there are currently no such plans 
developed.  Aesthetics and recreation within the Lacey Creek project area could see minor, re-occurring 
impacts.  The implementation of Lacey Creek Restriction may alter the aesthetics of habitat upstream of 
the project area through the change in plant communities.  The portions of the area contain higher quality 
habitat that provide important wildlife aesthetics.  Recreation activities within Morton Arboretum could 
be impacted during larger storm events.  Portions of the property are currently part of the 1% ACE (100-
year) floodplain, but increases in inundation will occur under certain circumstances resulting in potential 
temporary and minor impacts to recreational opportunities on Morton Arboretum property.   

4.6 Cumulative Effects Assessment 
Consideration of cumulative effects requires a broader perspective than examining just the direct and 
indirect effects of a proposed action. It requires that reasonably foreseeable future impacts be assessed in 
the context of past and present effects on important resources. Often it requires consideration of a larger 
geographic area than just the immediate project area. One of the most important aspects of cumulative 
effects assessment is that it requires consideration of how actions by others (including those actions 
completely unrelated to the proposed action) have and would affect the same resources. In assessing 
cumulative effects, the key determinant of importance or significance is whether the incremental effect of 
the proposed action would alter the sustainability of resources when added to other present and 
reasonably foreseeable future actions. 

Cumulative environmental effects for the proposed flood risk management project were assessed in 
accordance with guidance provided by the Council on Environmental Quality (CEQ) and U.S. 
Environmental Protection Agency (USEPA 315-R-99-002). This guidance provides an eleven-step 
process for identifying and evaluating cumulative effects in NEPA analyses. 

The overall cumulative impact of the proposed Recommended Plan are considered to be socially and 
economically beneficial.  Additional analysis of the habitat near Lacey Creek is needed and will be 
undertaken in the next phase to completely understand the impacts and effects that may occur from 
increased time and frequency of inundation.  Engineering solutions will be investigated in coordination 
with the non-federal sponsor, Morton Arboretum, and USACE to minimize and avoid impacts to these 
natural resources.   
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4.6.1 Scope of Cumulative Effects Analysis 
Through this environmental assessment, cumulative effects issues and assessment goals are established, 
spatial and temporal boundaries are determined, and reasonably foreseeable future actions are identified. 
Cumulative effects are assessed to determine if sustainability of any of resources is significantly affected, 
with the goal of determining the incremental impact to key resources that would occur should the 
proposal be permitted. The spatial boundary being considered is the general area of the proposed flood 
risk management project. Three temporal boundaries were considered: 

a. Past – 1830s, the approximate time that the landscape was in its natural state. 
b. Present – 2018, when the decision was being made on the most beneficial flood risk management 

project. 
c. Future – 2068, the year used for determining project life end. 

Projecting reasonably foreseeable future actions is difficult. The proposed action (flood risk management) 
is reasonably foreseeable. Actions by others that may affect the same resources are not as clear. 
Projections of those actions must rely on judgment as to which are reasonable based on existing trends 
and, where available, projections from qualified sources. Reasonably foreseeable does not include 
unfounded or speculative projections. In this case, reasonably foreseeable future actions include: 

a. Continued growth in both population and water consumption within the watershed. 
b. Continued conversion of agricultural and natural land to urban land use. 
c. Continued application of environmental requirements such as those under the Clean Water Act. 
d. Continued effects of climate variability, including flooding caused increased storm frequency and 

severity. 
 

4.6.2 Cumulative Effects on Resources 
 
Physical Resources: The physical resources of the Recommended Plan have been significantly modified 
from their original state. Geology, soils, topography, hydrology, and fluvial geomorphology have all been 
altered for purposes of habitation, industry, commerce, and recreation. Daily activities such as road 
salting, industrial and municipal discharge, poor agricultural practices, and contaminants from 
transportation/vehicles further exacerbate the adverse environmental impacts of widespread landscape 
modification. As a result, water and sediment quality are impacted at both site-specific and watershed-
scales. 

Given the past, current, and future conditions of the project area of the Recommended Plan, the 
implementation of the proposed flood risk management projects pose only minor to no impacts relative to 
the adverse effects  already caused by development, agriculture, and industry. Although there may be 
minor temporary increases in sedimentation during construction, best management practices would be 
implemented onsite in accordance with the National Pollutant Discharge Elimination System (NPDES) 
General Permit for storm water discharges from construction sites and the Illinois Urban Manual. 
Sediment and erosion would be controlled during construction activities until the project area is 
stabilized. There are no irrecoverable losses of resources identified with respect to geology, soils, 
topography, hydrology, water quality, or fluvial geomorphology due to implementation of the proposed 
plan (Table 4-4).  In addition, O&M activities may result in some impacts to the project area.  Re-
occurring mowing, shrub removal, and tree removal may have some minor effects to the project area, but 
they would be minor in terms of the greater impacts that have already occurred.  Any impacts to the soil 
or clay from these activities would be corrected with additional fill to ensure the levee maintains the 
appropriate height for protection.  
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Temporary work areas and access areas that would be required to construct the proposed project have not 
yet been identified. These locations would be located on already developed properties that are free from 
any resource impacts. An evaluation of any associated impacts would be further assessed as design 
progresses.  

Air quality impacts are expected to be minor and temporary. Increased exhaust from construction 
equipment may result in temporary localized impacts, but these are expected to be de minimis. 

Ecological Resources: The ecological diversity of the DuPage River Watershed, has suffered as a result 
of previous significant physical resource alterations. The watershed was once a diverse mosaic of marsh, 
prairie, savanna, woodland, glacial ponds and lakes, and streams that had a steady and dependable 
hydrology. Extreme landscape modification since European settlement has caused nearly 90% of the 
original land cover to be converted to agricultural, residential, commercial and industrial land uses. 
Considering past, current, and future conditions of the DuPage River Watershed, implementation of the 
proposed project applies minimal cumulative impact in terms of the vast array and magnitude of 
significant effects caused by development, agriculture, and industry.  There are no known significant 
losses of resources identified in terms of insect, fish, amphibian, reptile, bird, or mammal taxa.  However, 
there is a potential adverse impact to floodplain vegetation and other plant community resources located 
on the Morton Arboretum property.  The remnant prairie located near the upstream section of the 
impounded water includes a mix of wet and dry prairie species.  USACE botanists have reviewed the 
species located within the remnant prairie and increased frequency and time of inundation could alter the 
vegetative community within the area.  Old growth trees and historic collection trees may also be 
impacted but further analysis is needed. In order to minimize impacts to existing significant resources and 
address increased inundation times for adjacent natural resources, an additional culvert was included in 
the Lacey Creek Restriction design.  The additional dewatering culvert will reduce the length of time that 
floodwater would be detained and potentially alleviate impacts to significant natural resources.  Detailed 
design is required to optimize the size and operational requirements for the dewatering culvert.  
Additional design could also include a final configuration of the upstream storage area to protect the 
existing resources from large changes in the hydrologic regime.  Reconfiguration could also include 
additional dewatering culverts, or the installation of low protective berms adjacent to these important 
resources to avoid or minimize impacts.  If impacts to significant resources cannot be avoided a 
supplemental assessment will be completed and appropriate mitigation identified.  Any required 
mitigation will be coordinated with the Morton Arboretum and the non-federal sponsor. 

Some benefits may be gained from the planting of native grasses and plants within the at Lisle Levee.  
However, O&M activities such as mowing and insecticide use may have effects on the benefits in the 
long term.  In an effort to minimize the impacts and maximize the long term ecological benefits, species 
used would be tolerant of such activities.  By selecting tolerant species, it provides an improved outlook 
for acquiring positive ecological benefits in the long term.  Houses that are bought out can  also be 
planted with native vegetation mix which can provide small habitat benefits to the local community.       

  



U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 4 Environmental Assessment* 
 
 

133  

Table 4-4. Environmental Impact Summary 
Categories of Potential Impact Past Actions 

Direct Impacts of Recommended Plan 
Cumulative Impact 

Construction Operation 
Geology & Soils adverse no impact no impact no impact 
Hydrology major adverse minor neg. impact minor impact minor impact 
Water Quality major adverse minor neg. impact no impact no impact 
Sediment Quality major adverse no impact no impact no impact 
Aquatic Resources major adverse minor impact no impact no impact 

Terrestrial Resources adverse minor adverse impact 

potential 
adverse impact 
will be 
mitigated 

no impact 

Land Use adverse no impact no impact no impact 
Aesthetics no impact minor neg. impact no impact no impact 
Archaeology/Historic no impact no impact no impact no impact 

4.6.3 17 Points of Environmental Quality 
As specified by Section 122 of Rivers, Harbors & Flood Control Act of 1970 (P.L. 91-611), seventeen 
environmental quality categories of impacts were reviewed and considered in arriving at the final 
determination. As laid out in Table 4-5, the following categories were considered: noise, displacement of 
people, aesthetic values, community cohesion, desirable community growth, tax revenues, property 
values, public facilities, public services, desirable regional growth, employment, business and industrial 
activity, displacement of farms, man-made resources, natural resources, air and water. Long-term 
significant impacts from the preferred alternative plan to these identified points are not expected. 
Temporary minor impacts from constructions activities would occur on some categories (Table 4-5). 

Table 4-5. 17 Points of Environmental Quality Affects Considered 
Points of Environmental Quality Structural Effects Nonstructural Plan 
Noise minor, temporary negative minor, temporary negative 
Displacement of people no effects minor, temporary negative 
Aesthetic values minor, temporary negative minor, temporary negative 
Community cohesion no effects no effects 
Desirable community growth no effects no effects 
Tax revenues no effects no effects 
Property values potential positive effects potential positive effects 
Public facilities no effects no effects 
Public services flood risk mgmt. benefits no effects 
Desirable regional growth no effects no effects 
Employment temporary positive effect temporary positive effect 
Business and industrial activity beneficial effects no effects 
Displacement of farms no effects no effects 
Man-made resources no effects no effects 
Natural resources minor negative effects minor positive effects 
Air minor, temporary negative minor, temporary negative 
Water minor, temporary negative minor, temporary negative 

 



U.S. Army Corps of Engineers APRIL 2019 DuPage River, Illinois 
Chicago District  Feasibility Report and Integrated EA 

Section 4 Environmental Assessment* 
 
 

134  

4.6.4 Cumulative Effects Summary 
Along with direct and indirect effects, cumulative effects of the proposed plan were assessed. Past and 
present actions have caused significant adverse impacts to natural resources in the project area. 
Reasonably foreseeable future actions are expected to produce minor beneficial effects where native 
vegetation would be used and planted at the structural projects.  However, negative adverse indirect 
effects are a potential to local vegetation, old growth trees, historic tree collections, restored habitat and 
remnant prairie.  These resources are all part of an Illinois Natural Areas Inventory site.  Through 
coordination with the non-federal sponsor and local stakeholders, attempts would be made to minimize, 
avoid, or prevent any impacts to the outlined resources. Incremental effects of the proposed project are 
overall relatively minor, particularly in comparison to the impacts from historical and present land use 
alterations in the DuPage watershed but further accentuates the importance of habitats like the remnant 
prairie and old growth trees.  While the project the project is anticipated to be highly beneficial to several 
municipalities within the watershed and provide numerous socioeconomic benefits, a potential adverse 
effect is possible for the resources previously outlined.     
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5 Recommended Plan 
The Recommended Plan includes the repair and elevation of the Lisle Levee, construction of a Lacey 
Creek Restrictor, and the implementation of  nonstructural measures. Alternatives which were evaluated 
and not included in the Recommended Plan may be considered for implementation by others.  

 
Figure 5-1. Recommended Plan 
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5.1 Description of the Recommended Plan 
The Recommended Plan includes the repair and elevation of the Lisle Levee in DuPage County as well as 
the implementation of nonstructural risk reduction measures at approximately 42 individual structures 
within the watershed. The Recommended Plan is summarized in Section 3.9.   
 
Lisle Levee Elevation (EBLL2) 
The recommended plan includes the repair and elevation of the existing Lisle Levee system. The existing 
levee slopes will be repaired to 2.5:1 and the existing crest repaired to a 10’ minimum. The crest of the 
levee will be raised to meet the 1% ACE, and tied back into high ground at that elevation. Numerous 
structures and woody vegetation that are on or adjacent to the levee will be cleared. Given the proximity 
of the existing levee to numerous existing homes, some waivers of the 15’ clearance rule will likely need 
to be reviewed. Along with slope repair and levee clearance, some native plantings will be incorporated 
along the riverside levee toe to help prevent erosion.  

This plan includes repair and elevation of the following segments of the existing Lisle Levee. Along the 
west bank of the East Branch of the DuPage River, the levee will extend from the north near Middleton 
Avenue south to the north end of the Burlington Northern Santa Fe (BNSF) Railroad tracks embankment. 
Along the east bank, the levee will extend from the north near Middleton Avenue south to the confluence 
with the Saint Joseph Creek. The levee will tie back along the St. Joseph Creek to Route-53 (Lincoln 
Avenue).  Also along the east bank of the East Branch, the levee from the south end of Ogden Avenue to 
the north end of the BNSF Railroad tracks will be repaired and elevated.  Tie backs will be required at the 
northern extents of the levee system as well on the southeastern side of the Ogden Avenue Bridge.  

A swing gate closure structure will be installed along IL Route 53 where it passes under the BNSF 
Railroad, which provides a low spot in the line of protection. This swing gate will remain in the road 
right-of-way when not in use and would be moved across all 5 lanes of traffic to close the road during 
flood events that have the potential to exceed this low point. 

There are four small existing pump stations that provide interior drainage for the levee system, which 
were installed in 2006. Two pump stations are installed on the east bank and two on the west bank. Each 
pump station has a 5 cfs design capacity. During preconstruction engineering and design the team will 
inspect the existing pump stations and verify their capacity and maintenance level are sufficient for the 
improved levee. DuPage County maintains these pump stations and reports no issues with their operation 
or with providing adequate interior drainage.. Operation and maintenance for the pump stations will 
continue to be performed by DuPage County Stormwater Management.   

Figure 3-23 includes a schematic of the extents of the Lisle Levee Alternative. 

Lacey Creek Restriction (EB6) 
The Lacey Creek Restriction is proposed to restrict the flow of the Lacey Creek Tributary to reduce the 
peak flow entering the East Branch from that tributary. This project includes constructing an earthen berm 
with a restrictive culvert to back up water upstream on the Lacey Creek. The project will store 
approximately 283 acre-feet of floodwater and slowly release it to the East Branch, lagging behind the 
East Branch flood pulse, which will reduce peak flows and stages on the East Branch downstream of the 
Lacey Creek. The restriction will include a second backup culvert with sluice gate for rapid dewatering to 
limit upstream impacts, as well as a concrete spillway for overflow during extreme events.  The 
placement of fill to create the berm and place the culvert will result in the smothering of 0.4 acres of 
degraded wetland habitat. While the habitat is degraded, it does provide ecological function for a variety 
of species.  As a result, a total of 0.6 acres of wetland restoration is being recommended within or 
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adjacent to the project area.  It would be preferred to restore an area adjacent to an already restored 
wetlands that are located in the immediate vicinity of the project and are owned and operated by the non-
federal sponsor/stakeholders.   

Figure 3-7 includes a schematic of the Lacey Creek Restriction Alternative 

Nonstructural Measures (EBNS2, LCNS1, DUNS1, DUNS2, DUNS3, IMNS1, SJNS1)  
The nonstructural components of the plan provide flood risk reduction through acquisition/removal of 
structures, elevation, or floodproofing structures.  The nonstructural components of the plan provide flood 
risk reduction through acquisition, elevation, or floodproofing structures. Nonstructural features are 
included within the communities of Shorewood, Plainfield, Bolingbrook, Lisle, and Glen Ellyn . The 
nonstructural plans include modifications of 38 structures including likely acquisition of 6 structures, 
elevation of 9 structures, and floodproofing of 23 structures. 

Table 5-1. Summary of Nonstructural Components of NED Plan 

Plan 
Name 

Alternative Measure Counts 
Total Description 

Buyout Elevations Dry 
Floodproofing 

EBNS2 1 4 0 5 5 industrial buildings in Lisle (1), 
Bolingbrook (3), and Glen Ellyn (1) 

LCNS1 0 0 4 4 4 industrial buildings in Plainfield 
DUNS1 3 0 4 7 7 residential buildings in Plainfield  
DUNS2 1 0 1 2 2 residential buildings in Plainfield 

DUNS3 1 5 7 13 
2 residential buildings, 2 institutional 
(church), and 9 industrial buildings in 
Shorewood 

IMNS1 0 0 4 4 4 residential buildings in 
Channahon  

SJNS1 0 0 3 3 3 residential high-rise condominium 
buildings in Lisle  

Total 6 9 23 38   
 
5.1.1 Benefits Summary 
The benefits of the Recommended Plan were estimated by comparing estimated with and without project 
economic damages Table 5-2 displays the average annual damages for the future without project 
condition (FWOP), the future with project condition for each alternative, the damages reduced by each 
alternative, and the probability distribution of damages reduced by alternative. The average annual 
without project damages for the watershed were estimated to be $5,317,000. The structural alternatives of 
the recommended plan would be expected to reduce these damages by $419,000 and the nonstructural 
alternatives would be expected to reduce these damages by $579,000. Based on available data, there is a 
75% confidence level that the expected annual damages reduced by the structural alternatives exceed 
$164,000 and a confidence level of 75% that the expected annual damages reduced by the nonstructural 
alternatives exceed $244,000. While the justification for this plan is primarily focused on economic 
benefits, environmental benefits and impacts are also considered, as documented in Section 4.5.   
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Table 5-2. Expected Annual Damages Reduced by Alternative 
DuPage River Study Alternative Evaluation 

Stream Alternative Alt. Description 

(EAD in $1,000) 
Probability Damage 

Reduced Exceeds 
Indicated Values 

Total 
Without 
Project 

Total 
With 

Project 

Damage 
Reduced 0.75 0.5 0.25 

DuPage 
River 

Watershed 

Structural 
Alternative 

Repair Lisle 
Levee to 1% 
ACE Elevation 
& Lacey Creek 
Restriction 

$5,317  $4,898  $419  $164  $348  $586  

Nonstructural 
Alternative 

EBNS2, SJNS1, 
DUNS1, 
DUNS2, 
DUNS3, LCNS1, 
IMNS1 

$5,317  $4,738  $579  $244  $476  $811  

Dollars are expressed at the 2019 price level, assuming a base year of 2022, a 50-year period of analysis, and the FY 2019 
Federal Discount Rate of 2.875%. 
Numbers may not sum due to rounding 

 

5.1.1.1 Regional Economic Benefits Summary 
The Principles and Guidelines (1983) established the RED account to register changes in the distribution 
of regional economic activity that result from each alternative plan.  In addition to the benefits accounted 
for within the NED account, the implementation of the Recommended Plan would result in local 
economic activity which is accounted for within the RED account.   
 
The USACE Regional Economic System (RECONS) is a regional economic impact modeling tool that 
was developed to provide accurate and defendable estimates of regional economic impacts associated 
with USACE spending.  It is the only USACE certified Regional Economic Development model for 
agency wide use.  RECONS incorporates impact area data, as well as multipliers, direct ratios (jobs to 
sales, income to sales, etc.), and geographic capture rates to estimate jobs, labor income, and other critical 
impacts to the local, state, and national economy.  Table 5-3 provides an overview of the impact areas 
utilized for the RED analysis. 
 
Table 5-3. RECONS Impact Areas 

Economic Impact Areas 

Local Impact Area 
(Counties) 

Cook (IL), DeKalb (IL), DuPage (IL), Grundy (IL), Kane (IL), Kendall (IL), Lake 
(IL), McHenry (IL), Will (IL), Jasper (IN), Lake (IN), Newton (IN), Porter (IN), 
Kenosha (WI) 

State Impact Area Illinois (IL), Indiana (IN), Wisconsin (WI) 
National Impact Area United States (US) 

 
The Recommended Plan is expected to result in approximately $11,000,000 in construction expenditures 
across the region.  These expenditures are expected to occur across 2020 and 2021.  These construction 
expenditures are expected to support approximately 131 jobs and approximately $12,156,000 in local 
value added within local impact area.  The following tables outline the impacts at the local, state, and 
national level resulting from implementing the Recommended Plan. 
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Streamlined RECONS Definitions:  
• Output: Economic output or total industry output is the value of production by industry for a 

given time period. It is also known as gross revenues or sales.  
• Labor Income: Labor income represents all forms of employment earnings.  
• Jobs (Employment): The work in which one is engaged; an occupation by which a person earns 

income. Employment includes both part-time and full-time jobs. All jobs are presented in full-
time equivalence (FTE). 

• Value Added: These are payments made by industry to workers, which also include interest, 
profits, and indirect business taxes. Value-added is an estimate of the gross regional or state 
product.  

 
Table 5-4.  RED Impact Summary – Combined Impacts  

Combined Impacts 

Area 
Output 
($000) Jobs* 

Labor Income 
($000) 

Value Added 
($000) 

Local         
Direct Impact $9,556  79 $5,686  $6,755  
Secondary Impact $8,954  52 $3,169  $5,401  
Total Impact $18,511  131 $8,856  $12,156  

State 
    

Direct Impact $10,144  88 $5,948  $7,185  
Secondary Impact $9,858  59 $3,375  $5,756  
Total Impact $20,001  147 $9,323  $12,941  

United States 
    

Direct Impact $10,655  91 $6,152  $7,391  
Secondary Impact $17,280  92 $5,451  $9,235  
Total Impact $27,936  183 $11,603  $16,626  

* Jobs are presented in full-time equivalence (FTE) 
FY2019 Price Levels 

 

5.1.2 Cost Summary 
Each of these cost estimates assumed a three-year construction schedule.  The base construction estimate, 
engineering and design, and construction management costs account for the work necessary to design and 
build each alternative.  The real estate estimate accounts for the costs associated with the lands, 
easements, rights of way, relocations, and disposal (LERRDs) costs.  The interest during construction 
(IDC) accounts for the time value of money, based on the construction schedule and federal discount rate 
(FDR).  The total first cost and IDC are summed then annualized using the FDR over a 50-year period of 
analysis to develop the annualized first cost.  This total is added to the annual operations, maintenance, 
replacement, repair, and rehabilitation (OMRR&R) cost estimate in order to estimate the average annual 
cost associated with each potential alternative.  Cost estimates for the potential alternatives are 
summarized in the Table 5-2.  
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Table 5-5. Cost Summary for the Recommended Plan 

Alternative Cost Estimates 
by Increment 

Estimated Cost ($1,000) 

Structural Cost 
Summary 

(EBLL2 & EB6) 

Nonstructural Cost 
Summary 

(EBNS2, SJNS1, DUNS1-
3, LCNS1, IMNS1) 

Recommended Plan 
Cost Summary 

Construction1 $5,834  $5,245  $11,079  
Engineering & Design $938  $790  $1,728  
Construction Management $417  $351  $768  
LERRDs $1,114  $2,018  $2,938  
Total First Costs $8,303  $8,404  $16,513  
Interest During Construction2 $104  $129  $227  
Annualized First Costs3 $319  $324  $635  
Annual OMRR&R $40  $38  $78  
Average Annual Cost3 $359  $362  $713  
1 Estimates include contingency 

2 Interest During Construction accounts for the time value of money, prior to project implementation 

3 2022 Base Year; FY2019 Price Levels; 2.875% Federal Discount Rate for FY2019; 50 year period of analysis 
4 Numbers may not sum due to rounding 

 

5.1.3 Benefit-Cost Summary 
In total, the Recommended Plan is expected to produce approximately $997,000 in equivalent average 
annual benefits and $276,000 in net benefits. The BCR is estimated to be 1.4 at the current Federal 
Discount Rate of 2.875%.  
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Table 5-6. Benefit-Cost Summary 

Plan Name Plan Description 
Total First 

Cost in  
Thousands 

Equivalent Average Annual Values 

Benefits Costs Net 
Benefits BCR 

Structural 
Alternative 

Lacey Creek Increment $2,221 $161 $110 $50 1.5 
Lisle Levee Increment $6,082 $271 $249 $23 1.1 

Last Added Alternative: Lisle 
Levee to 1% ACE Elevation & 
Lacey Creek Restriction 

$8,303 $419 $359 $60 1.2 

Nonstructural 
Alternative 

EBNS2, SJNS1, DUNS1, 
DUNS2, DUNS3, LCNS1, 
IMNS1 

$8,404 $578 $362 $217 1.6 

Recommended Plan $16,707 $997 $721 $276 1.4 
1 All monetary estimates are in thousands of dollars 
2 Dollars are expressed in FY2019 Price Levels, assuming a base year of 2022, a 50 year period of analysis, and a Federal 
Discount Rate of 2.875% 
3 The Structural Alternative consists of two economically justified increments, which have a shared area of benefit.  When 
combined, the total benefits are less, but the alternative remains economically justified. 
 

5.1.4 Residual Risk 
Residual risk is the level of flood risk for people and assets located in a floodplain that remains after 
implementation of flood risk reduction actions. Residual risk includes transformed risk and is often 
defined as the risk beyond the level of protection provided by hazard reduction infrastructure. However, 
level of protection refers only to the return frequency of a specific flood elevation, and so does not 
include all of the determinants of residual risk (ER 1110-2-1156). For example, the without project 
damages for the watershed are estimated at $5,317,000 per year. Implementing the structural and 
nonstructural plans would reduce the annual damages by approximately $419,000 and $578,000, 
respectively (Table 5-2), for a combined average annual economic damages reduced of approximately 
997,000.  Based on these damages reduced, implementing both projects together would leave an 
estimated $4,320,000 in residual damages. 
 
Alternatives such as buyouts/ evacuations minimize the residual risk by removing potential damages from 
the floodplain. Improving levees, elevating structures, or performing floodproofing modifications 
transform the existing risk by reducing the frequency of realizing potential damage, but alter the 
characteristics of inundation. This transformed risk could be realized if an elevated levee breaches, 
resulting in a higher level of sudden inundation overwhelming residents and workers within the leveed 
area. The same could be true for floodproofed structures, where a structural failure due to hydrostatic 
pressure could result in a collapse. 
 
While the Recommended Plan can benefit the watershed both in by improving life-safety and in monetary 
terms, caution should be exercised during future flood events. 
 

5.1.5 Nature-Based Features 
Section 1184 of Water Resources Development Act (WRDA) 2016 "requires the Secretary, with the 
consent of the non-federal sponsor to consider natural and nature-based features" during feasibility.  
During the scoping for this study, several stakeholders requested that the use of green infrastructure and 
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nature-based features be investigated during the planning process. While several potential nature-based 
features such as native plantings, set-back levees, and opening up the floodplain were considered, the 
Recommended Plan will provide opportunities for only a few features to be considered. Lisle Levee, 
Lacey Creek Restriction and the nonstructural, if implemented, could be planted with native grasses and 
plants.  Lisle levee will have plant species that can withstand mowing and the necessary maintenance 
required to keep the levee in compliance with regulations. Native grasses and plants provide important 
habitat for local insect and other organisms that rely on this habitat for feeding and refuge. In addition, 
native grasses and plants provide higher aesthetic value.  As part of the nonstructural plan, vacant lots 
after buyouts can be planted with native vegetation.  The establishment of small prairie patches may help 
with water catchment while providing important habitat to a number of urban species across multiple 
fauna.  In addition, to native planting, Lacey Creek will may have rounded glacial cobbles placed into the 
creek to create a natural stream bottom.  This will provide important habitat for fish and 
macroinvertebrates. These features will be discussed and further analyzed in coordination with the non-
federal sponsors and other stakeholders during detailed design.   
 

5.1.6 Real Estate 
To implement the project, the non-federal sponsors, DuPage and Will Counties, will be responsible for 
providing all lands, easements, rights-of-way, relocations and disposal areas (LERRD) as part of its 35 
percent cost-share. The Sponsor(s) will be notified of the Corps of Engineer regulations for acquiring real 
estate as part of a cost-shared project to include P.L. 91-646 requirements. It is anticipated that each 
county will provide lands required in their respective county. 

The existing Lisle Levee extends some distance along St. Joseph Creek and ties back at Maple Ave. on 
the DuPage River east bank. The area is owned in fee by private owners and the project would run 
primarily through backyards. Some non-habitable improvements (garages, sheds, fences, etc.) may need 
to be removed.  DuPage County authorities have indicated a levee easement exists from the 1961 
construction, however it has not been reviewed or provided to USACE to review for sufficiency. It is 
anticipated that 9.08 acres of Levee Easement will be required for the project. Temporary work areas will 
be required as well and located where feasible.  

The property required for the Lacey Creek Restriction project consists of vacant open space owned by 
Forest Preserve District of DuPage County and ComEd (local power utility). Additional acreage is owned 
by the Morton Arboretum, a non-profit entity. 47.41 acres of Flowage Easement and 0.84 acres of levee 
easement are required. The ComEd land is ROW for a major electrical transmission line. A natural gas 
pipeline runs through the Commonwealth Edison ROW as well and would be underneath the proposed 
berm and storage area. Access is available via road easement through the Morton Arboretum.  

The nonstructural components of the plan provide flood risk reduction through acquisition, elevation, or 
floodproofing structures. Nonstructural features are included within the communities of Shorewood, 
Plainfield, Bolingbrook, Lisle, and Glen Ellyn. The nonstructural plans include modifications of 38 
structures including acquisition of residential 6 structures, elevation of 9 structures, and floodproofing of 
23 structures. The acquisition of the 6 residential structures will be through direct purchase in accordance 
with the Uniform Relocation Assistance and Real Property Acquisition Policies. The floodproofing 
measures will be implemented through a non-structural floodproofing agreement between the homeowner 
and non-federal sponsor.  The agreement will include a restrictive covenant and will be recorded in order 
to keep the improvements in place for the life of the project.  

Additional information about the real estate assessment and needs is included in the Appendix C (Real 
Estate).  
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5.2 Plan Implementation 
Due to the size of the required investment, the Recommended Plan will be implemented under the 
Continuing Authorities Program (CAP), Small Flood Control Authority Section 205.  It is anticipated that 
separate projects will be developed for the structural elements (Lisle Levee and Lacey Creek Restriction) 
and nonstructural elements.  

The federal cost share for a single Section 205 project cannot exceed $10 million.  If the 
Recommended Plan is implemented as a single project, the non-federal sponsor would be 
responsible for all costs in excess of $10 million.  At this time, it is anticipated that the 
Recommended Plan will be implemented through separate projects for the structural elements 
(Lisle Levee and Lacey Creek Restriction) and nonstructural elements. 

For structural Flood Risk Management (FRM) sites, the non-federal sponsors must provide a minimum 
cash contribution equal to 5 percent of total project costs allocated to structural FRM projects, as well as 
all LERRDs determined by the Government to be required for the project. If the sum of the sponsor’s 
total cash and LERRD contributions is less than 35 percent of the costs assigned to FRM, the non-federal 
sponsors will pay the difference in cash. If the combination of LERRDs and 5 percent cash is greater than 
35 percent, total non-federal costs shall not exceed 50 percent of total project costs assigned to flood 
control. Contributions in excess of 50 percent will be reimbursed by the federal government to the non-
federal sponsors, subject to the availability of funds. For nonstructural FRM sites, there is no minimum 
non-federal cash contribution and where LERRDs are more than 35 percent of total project costs, an 
agreement between the sponsor and the federal government on the most efficient and practical means for 
acquiring the excess LERRDs is required. (See ER 1105-2-100, Appendix E, Paragraphs E-21 a and b). 

Prior to initiation of the Design and Implementation Phase for the Continuing Authorities Program, the 
federal government and the non-federal sponsors will execute a Project Partnership Agreement (PPA) 
agreement. The LERRDs and OMRR&R of the project will be the responsibility of the non-federal 
sponsors for the proposed project.  

The estimated federal and non-federal share for the structural and nonstructural components of the 
Recommended Plan is detailed in Table 5-7.  

Table 5-7. Cost Apportionment Table for Structural and Nonstructural Alternatives 

Contribution 

Estimated Project First Costs 
($1,000) 

Structural 
Alternative 

Nonstructural 
Alternative 

Total First Costs $8,303  $8,404  
      USACE (65%) $5,397  $5,463  
      Nonfederal (35%) $2,906  $2,941  

  Cash/ Work in Kind $1,792  $923 
  LERRDs $1,114  $2,018 

1 All monetary estimates are in thousands of dollars 
2 A minimum of 5% of the nonfederal contribution for structural projects must be cash 
3 Dollars are expressed in FY2019 Price Levels, assuming a base year of 2022, a 50 year 
period of analysis, and a Federal Discount Rate of 2.875% 
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The various components of the structural and nonstructural alternatives are likely to be implemented 
through multiple nonfederal sponsors. Features in DuPage County are likely to be implemented by 
DuPage County Stormwater Management Planning Committee as well as the municipalities which the 
features are located in.  Features in Will County are likely to be implemented by Will County Executive 
Office as well as the municipalities which the features are located in. A summary of the cost breakdown 
by locality is included in Table 5-8. 

Table 5-8. Cost Apportionment Table by Locality 

 
Estimated Project First Costs 

($1,000) 

Locality 
DuPage County Will County 

(EBLL2, EB6, SJNS1, and 
portion of EBNS2) 

(LCNS1, DUNS1, DUNS2, DUNS3, 
IMNS1, and portion of EBNS2) 

Total First Costs $9,635 $7,072 
USACE (65%) $6,263 $4,597 
Nonfederal (35%) $3,372 $2,475 

 Cash/ Work in Kind $2,229 $487 

 LERRDs $1,144 $1,989 
1 2019 Price Levels 
2 A minimum of 5% of the nonfederal contribution for structural projects must be cash 
3 EBNS2 consists of 3 structures in Will and 2 in DuPage.  Proportionate cost is included in each County. 

5.2.1 Implementation Priority 
All identified projects can be implemented concurrently or sequentially. Since the components of the 
Recommended Plan do not impact or interact with one another, implementation sequence is immaterial. 

5.2.2 Non-Federal Sponsors 
Federal implementation of the Recommended Plan would be subject to the non-federal sponsors agreeing 
to comply with applicable federal laws and policies, including but not limited to:   

a. Provide 35 percent of the total nonstructural flood damage reductions costs and a minimum of 35 
percent, but not to exceed 50 percent, of the total structural flood damage reduction costs and, as 
further specified below:  
 
1. Provide, during design, 35 percent of design costs allocated to nonstructural flood damage 

reduction and 35 percent of design costs allocated to structural flood damage reduction in 
accordance with the terms of a design agreement entered into prior to commencement of design 
work for the project; 

2. Pay, during construction, a contribution of funds equal to 5 percent of total structural flood 
damage reduction costs; 

3. Provide all lands, easements, and rights-of-way, including those required for relocations, the 
borrowing of material, and the disposal of dredged or excavated material; perform or ensure the 
performance of all relocations; and construct all improvements required on lands, easements, and 
rights-of-way to enable the disposal of dredged or excavated material as determined by the 
federal government to be required or to be necessary for the construction, operation, and 
maintenance of the project; 
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4. Pay, during construction, any additional funds necessary to make its total contribution equal to 35 
percent of total nonstructural flood damage reduction costs and at least 35 percent of total 
structural flood damage reduction costs;  

5. Pay all costs in excess of the $10,000,000 limitation on the Government’s total financial 
obligations for design, and construction of the project; 

b. Shall not use funds from other federal programs, including any non-federal contribution required as a 
matching share therefore, to meet any of the non-federal obligations for the project unless the federal 
agency providing the federal portion of such funds verifies in writing that expenditure of such funds 
for such purpose is authorized;  

c. Not less than once each year, inform affected interests of the extent of protection afforded by the 
flood damage reduction features;  

d. Agree to participate in and comply with applicable federal floodplain management and flood 
insurance programs;  

e. Comply with Section 402 of the Water Resources Development Act (WRDA) of 1986, as amended 
(33 U.S.C.701b-12), which requires a non-federal interest to prepare a floodplain management plan 
within one year after the date of signing a project cooperation agreement, and to implement such plan 
not later than one year after completion of construction of the flood damage reduction features;  

f. Publicize floodplain information in the area concerned and provide this information to zoning and 
other regulatory agencies for their use in adopting regulations, or taking other actions, to prevent 
unwise future development and to ensure compatibility with protection levels provided by the flood 
damage reduction features;  

g. Prevent obstructions or encroachments on the project (including prescribing and enforcing regulations 
to prevent such obstructions or encroachments) such as any new developments on project lands, 
easements, and rights-of-way or the addition of facilities which might reduce the level of protection 
the flood damage reduction features afford, reduce the outputs produced by the ecosystem restoration 
features, hinder O&M of the project, or interfere with the project’s proper function;  

h. Comply with all applicable provisions of the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970, Public Law 91-646, as amended (42 U.S.C.4601-4655), and the 
Uniform Regulations contained in 49 Code of Federal Regulations (CFR) Part 24, in acquiring lands, 
easements, and rights-of-way required for construction, operation, and maintenance of the project, 
including those necessary for relocations, the borrowing of materials, or the disposal of dredged or 
excavated material; and inform all affected persons of applicable benefits, policies, and procedures in 
connection with said Act;  

i. For so long as the project remains authorized, operate, maintain, repair, rehabilitate, and replace the 
project, or functional portions of the project, including any mitigation features, at no cost to the 
federal government, in a manner compatible with the project’s authorized purposes and in accordance 
with applicable federal and state laws and regulations and any specific directions prescribed by the 
federal government;  

j. Give the federal government a right to enter, at reasonable times and in a reasonable manner, upon 
property that the non-federal sponsor owns or controls for access to the project for the purpose of 
completing, inspecting, operating, maintaining, repairing, rehabilitating, or replacing the project;  

k. Hold and save the United States free from all damages arising from the construction, operation, 
maintenance, repair, rehabilitation, and replacement of the project and any betterments, except for 
damages due to the fault or negligence of the United States or its contractors;  

l. Keep and maintain books, records, documents, or other evidence pertaining to costs and expenses 
incurred pursuant to the project, for a minimum of 3 years after completion of the accounting for 
which such books, records, documents, or other evidence are required, to the extent and in such detail 
as will properly reflect total project costs, and in accordance with the standards for financial 
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management systems set forth in the Uniform Administrative Requirements for Grants and 
Cooperative Agreements to State and Local Governments at 32 CFR Section 33.20;  

m. Comply with all applicable federal and state laws and regulations, including, but not limited to: 
Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42 U.S.C.2000d) and Department of 
Defense Directive 5500.11 issued pursuant thereto; Army Regulation 600-7, entitled 
"Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted or Conducted by 
the Department of the Army”; and all applicable federal labor standards requirements including, but 
not limited to, 40 U.S.C.3141- 3148 and 40 U.S.C.3701 – 3708 (revising, codifying and enacting 
without substantial change the provisions of the Davis-Bacon Act (formerly 40 U.S.C.276a et seq.), 
the Contract Work Hours and Safety Standards Act (formerly 40 U.S.C.327 et seq.), and the 
Copeland Anti-Kickback Act (formerly 40 U.S.C.276c et seq.);  

n. Perform, or ensure performance of, any investigations for hazardous substances that are determined 
necessary to identify the existence and extent of any hazardous substances regulated under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Public Law 
96-510, as amended (42 U.S.C.9601-9675), that may exist in, on, or under lands, easements, or rights-
of-way that the federal government determines to be required for construction, operation, and 
maintenance of the project. However, for lands that the federal government determines to be subject 
to the navigation servitude, only the federal government shall perform such investigations unless the 
federal government provides the non-federal sponsor with prior specific written direction, in which 
case the non-federal sponsor shall perform such investigations in accordance with such written 
direction;  

o. Assume, as between the federal government and the non-federal sponsor, complete financial 
responsibility for all necessary cleanup and response costs of any hazardous substances regulated 
under CERCLA that are located in, on, or under lands, easements, or rights-of-way that the federal 
government determines to be required for construction, operation, and maintenance of the project;  

p. Agree, as between the federal government and the non-federal sponsor, that the non-federal sponsor 
shall be considered the operator of the project for the purpose of CERCLA liability, and to the 
maximum extent practicable, operate, maintain, repair, rehabilitate, and replace the project in a 
manner that will not cause liability to arise under CERCLA; and  

q. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as amended (42 
U.S.C.1962d-5b), and Section 103(j) of the WRDA of 1986, Public Law 99-662, as amended (33 
U.S.C.2213(j)), which provides that the Secretary of the Army shall not commence the construction 
of any water resources project or separable element thereof, until each non-federal interest has entered 
into a written agreement to furnish its required cooperation for the project or separable element. 

5.2.3 Operation, Maintenance, Repair, Replacement, and Rehabilitation 
Once construction activities are completed, the project(s) will be turned over to the non-federal sponsor(s) 
who will hold Operation, Maintenance, Repair, Replacement, and Rehabilitation (OMRR&R) 
responsibility. OMRR&R activities would include periodic inspections, mowing, debris removal and litter 
control, vermin control, and repair of the levee and restriction structure as needed in addition to 
supporting efforts during flood events. The Sponsor will also be responsible for outreaching to the 
communities, residents, and businesses in the leveed area about the project risks and the development of 
an emergency action/ response plan.   

The completed Lisle Levee system will be entered into the USACE levee safety program (PL 84-99) and 
recorded in the National Levee Database (NLD). Once constructed, a levee screening and periodic 
inspection report will be completed to serve as a baseline report for the project, as well as assess the 
residual risk of flooding and consequences. Every subsequent year will include annual inspections while 
the screening and periodic inspection reports would be updated roughly every 5 years. As long as the 
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inspections indicate the project is being operated and maintained in accordance with the PPA and Project 
O&M Manual, it would be eligible to receive federal repair funds should it be damaged during a high 
water event.   

At Lacey Creek, limited maintenance is expected for the proposed facilities. Regular inspections, 
mowing, debris removal, and general upkeep will be the responsibility of DuPage County Stormwater 
Management. In case of use of the backup culvert and sluice gate, this would be operated by DCSM or 
they may sign an agreement with a local entity to operate the gate on site.  
 

5.2.4 Systems / Watershed Context 
The Recommended Plan is consistent with the stated watershed goal of reducing risk of damages due to 
flooding.  Coordination through the initial planning charette and NEPA scoping process has taken place 
with both non-federal sponsors (DuPage and Will Counties) as well as the IDNR, USEPA, U.S. Fish and 
Wildlife Service (USFWS), and FEMA.  

An Environmental sub-committee was formed which included members of the DuPage County Forest 
Preserve, Will County Forest Preserve, Will County Land Use, and U.S. Fish and Wildlife Service. As a 
committee, they worked on appropriate measures and cataloged ecological conditions across the 
watershed to effectively ensure that Environmental Operating Principles (EOPs) were considered 
throughout the planning process.   

Besides the flood risk reduction purpose, other activities and uses such as recreation activities and public 
utilities of the watershed were taken into consideration during the plan development process through this 
coordination.  

5.2.5 Environmental Operating Principles 
The EOPs were developed to ensure that USACE missions include totally integrated sustainable 
environmental practices. The EOPs provided direction to ensure proposer considerations for the Agency’s 
responsibility for sustainable use, stewardship, and restoration of natural resources are made during all 
phases of projects.  The EOPs are: 

• Foster sustainability as a way of life throughout the organization. 
• Proactively consider environmental consequences of all Corps activities and act accordingly. 
• Create mutually supporting economic and environmentally sustainable solutions. 
• Continue to meet our corporate responsibility and accountability under the law for activities 

undertaken by the Corps, which may impact human and natural environments. 
• Consider the environment in employing a risk management and systems approach throughout the 

life cycles of projects and programs. 
• Leverage scientific, economic and social knowledge to understand the environmental context and 

effects of Corps actions in a collaborative manner. 
• Employ an open, transparent process that respects views of individuals and groups interested in 

Corps activities. 

The DuPage Watershed Recommended Plan supports theses USACE Environmental Operating Principles 
(EOP’s).  Plans were formulated with the goal of avoiding or minimizing environmental impacts. During 
the screening process, each measure was assigned a “Natural Resources Score” with considerations 
placed on the condition and quality of the existing natural resources at each site. Attempts were made to 
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avoid including sites assigned high natural resources scores as selected alternatives for structural 
measures.   
 

5.2.6 Environmental Compliance 
Coordination with state and federal resources agencies has either been conducted or is ongoing.  
Coordination with USFWS in regards to the Endangered Species Act was completed through the 
Northern Long-eared Bat 4(d) Rule Streamlined Consultation form. Fish and Wildlife Coordination Act 
was implemented early on in the study process and USFWS is currently awaiting review of the final 
report.  The Rusty Patched Bumble Bee was investigated for impacts, but the recommended plan 
locations fall into the dispersal zones of the species and do not require additional coordination. 
Coordination with USFWS determined that a project in the area may affect, but is unlikely to impact 
Northern Long-eared Bats or their critical habitat. Coordination with Illinois DNR was conducted through 
the Ecological Compliance Assessment Tool (ECOCAT) to determine the presence of any State listed 
species within or adjacent to the project sites.  The Clean Water Act (CWA) was also considered and the 
Recommended Plan is not anticipated to have any long term significant effects. Under the CWA, an 
individual 401 water quality certification will be required for Lacey Creek and 401 water quality 
certification using the regional permit program will be needed for Lisle Levee.  Coordination with 
stakeholders and the non-federal sponsor will continue through the completion of the final report 

5.2.7 Key Uncertainties: Design and Implementation Assumptions 
In addition to the key decision uncertainties detailed in Section 3.4Error! Reference source not found., 
there are uncertainties and associated risks to the design and implementation of the Recommended Plan. 

5.2.6.1 Uncertainties with the Implementation of Lisle Levee Repair and Elevation 
The required quantities for fill, woody vegetation removal, and re-vegetation for the feasibility level 
design for the Lisle Levee component of the Recommended Plan was largely based on existing 
topography data and inspections during site-visits; these quantitates were used to inform the project cost 
estimates. However, because of uncertainty surrounding the quantities, there is a risk that existing 
estimates are inaccurate, and that project costs could be under- or overestimated. Site-specific survey data 
was collected at critical areas to confirm tie-back extents where determined necessary. Collection of this 
data reduced uncertainty associated with the spatial extents levee. To address remaining uncertainties and 
further reduce the risk of inaccuracy, detailed topography of the project area will be collected during the 
design phase. This may result in an increase or decrease of the quantities for fill, woody vegetation 
removal, and the associated cost. Contingencies placed on the cost are expected to account for changes in 
overall quantities.  
 
Geotechnical borings were collected to confirm assumptions about the existing levee structure conditions, 
which were used to inform the estimated cost and duration of project construction. Collection of this data 
reduced uncertainty associated with the existing conditions of the levee. Soil borings provide 
confirmation of the conditions at the location of the boring, but they are used to make assumptions about 
the condition of the levee nearby the boring locations. As such, there is a risk the assumed structure 
conditions throughout the levee structure are inaccurate. During design or construction, if unexpected 
conditions are encountered within the levee structure, cost and time of construction could be impacted.  
 
Additionally there are several real estate risks associated with Lisle Levee. First, the existing levee 
easement acquired in the 1960’s by the Village of Lisle has not been actively enforced and there are 
encroachments. Those encroachments need to be removed prior to construction. Second, there are 
structures such as homes, garages, and sheds that are within the 15’ setback area that will require waivers. 
If waivers aren’t granted they must be removed from the easement area and associated damages paid. 
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Third, the closure structure at IL-53 requires acquisition of an easement from the State of Illinois, an 
entity the non-federal sponsor does not have condemnation authority over. Additionally the closure 
structure ties in to the BNSF railroad which will require significant time and effort for the non-federal 
sponsor to negotiate an acceptable easement.  

5.2.6.2 Uncertainties with the Implementation of Lacey Creek Restriction 
The greatest uncertainty associated with the implementation of the Lacey Creek Restriction component of 
the Recommended Plan is related to types and extent of impacts on social and environmental resources 
due to the project. As described in Section 4.5.2.3  the description of the existing conditions is thorough, 
but there is still uncertainty about the precise location and quality of all social and environmental 
resources within the watershed. As such, there is a risk assumed locations and quality of social and 
environmental resources within the watershed are inaccurate. Details on the potential environmental 
impacts and risks associated with the implementation of this project are outlined in Section 4.5.   
 
Uncertainties and the associated risk would be reduced during detailed design, which is required to 
optimize the size and operational requirements for the raid drawdown dewatering culvert as described in 
Section 3.7.4.1.  Additional design could also include a final configuration of the upstream storage area to 
protect the existing resources highlighted in Figure 4-6 and Figure 4-7 from large changes in the 
hydrologic regime.  Reconfiguration could also include additional dewatering culverts, or the installation 
of low protective berms adjacent to these important resources.   
 
Additionally, soil borings were not collected to confirm the characteristics of the land where the berm will 
be constructed, which were used to inform the estimated cost and duration of project construction. There a 
risk the assumed characteristics of the land where the berm will be constructed are inaccurate, and could 
impact the project design. During design or construction, if unexpected conditions are encountered within 
the levee structure, cost and time of construction could be impacted.  
 
There are several real estate risks associated with the Lacey Creek Restriction. First, there is a major 
natural gas pipeline that runs directly underneath the berm and impoundment area. That pipeline will need 
to be evaluated to determine whether any modifications are necessary as a result of our project. Second, a 
takings analysis associated with the flowage easement area has not been completed. It is possible the 
flowage easement area will need to be increased if it is determined a larger area is required. Third, the 
berm and impoundment area require acquisition of an easement from Commonwealth Edison, the local 
power utility, who may not be supportive of a project that retains water under their infrastructure. Last, 
the Morton Arboretum and DuPage County Forest Preserve Districts are other owners that have not 
provided their endorsement of the project. 
 

5.2.6.3 Uncertainties with the Implementation of Nonstructural Features 
With the exception of acquisitions, nonstructural projects will be implemented on a voluntary basis, at the 
property owner’s discretion. Net benefits associated with each nonstructural plan including the in the 
Recommended Plan were based on assumptions of full participation by property owners; there is a risk 
this assumption is inaccurate. As a result, the actual net benefits realized may be higher or lower, 
depending on specific property owner participation.  
 
Additionally, cost estimates for nonstructural measures were based on parametric costs for various 
property types. Due to the wide range of variability of structures, the exact features required to implement 
nonstructural measures such as elevating or floodproofing is also quite variable. As such, there is a risk 
the cost estimates are inaccurate. To manage this risk, the cost estimates accounted for this variability as 
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best as possible and also included a 40% contingency based on this high level of uncertainty. Site specific 
design for each structure included in the Recommended Plan will be conducted during the design phase. 
The result of the site specific design may lower or increase cost of implementation when compared to the 
feasibility level cost estimate. In some cases, implementation of the proposed nonstructural measure could 
be determined to be infeasible. In this cases, an alternative measure of nonstructural flood risk reduction 
could be considered for implementation if it is determined to be economically justified. More information 
about the cost estimates and the design considerations is included in Appendix D (Civil Design and Cost 
Engineering). 
 

5.2.7 Public/Other Agency Views and Comments 
Coordination with stakeholders was conducted early on and continued throughout the project though a 
number of project sub-committees. Project scoping was conducted at the start of the project across several 
stakeholder groups. Sub-committee meetings were held as often as every two weeks and monthly face-to-
face meetings were conducted with the non-federal sponsor as well as interested stakeholder groups. 
These meetings helped keep stakeholders engaged with the project planning process to ensure their views 
and concerns were adequately addressed. During the initial scoping, several public meetings were also 
held to ensure the concerns of local citizens affected by the flooding could provide comments. In general, 
the public’s views were focused on fixing the flooding issues and the cost should not matter.   

The perspectives of the resource agencies and local municipalities generally aligned with the public’s, 
however there is generally a greater focus on minimizing any impacts to current open space as well as 
looking at ways to use the environment for nonstructural controls (i.e. opening up floodplains, wetlands, 
etc.) from those entities. Coordination with stakeholders is planned to continue through design and 
eventually implementation. 

5.2.8 Permits Required 
 
Section 404 of the Clean Water Act – A preliminary 404(b)(1) analysis has been completed for the 
Recommended Plan and is included in Appendix G (Coordination, Environmental Analysis, and 404(b)) 
of this report. Some impacts were identified due to the placement of fill within the Lacey Creek 
associated with the construction of the Lacey Creek project. The plan includes the placement of fill in 0.4 
acres of wetland. A determination of mitigation requirements is included in the appendix..  
 
Section 401 of the Clean Water Act – The Recommended Plan would comply with the regulations and 
statutes set forth in Section 401 of the Clean Water Act as documented in Appendix G (Coordination, 
Environmental Analysis, and 404(b)). An individual 401-water quality certification would be obtained for 
the Lacey Creek project prior to construction contract award. Fill placement below the ordinary high 
water mark is not required for the Lisle Levee repair project; 401-water quality certification coverage for 
bank protection vegetation features included in the Lisle Levee project will be obtained using the regional 
permit program. 
 
National Pollutant Discharge Elimination System (NPDES) Permit – All projects with one or more  
acres of land disturbing activity must comply with the State of Illinois General NPDES Permit for Storm 
Water Discharges from Construction Site Activities (ILR10).   
 
Floodway Construction Permitting – It is not expected that a floodway permit will be required for this 
project.  An Illinois consent decree entered in 1975 requires USACE to obtain relevant state permit for 
work completed on several Illinois waterways, however DuPage River is not included in this decree. 
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Regardless, the planning process considered the requirements contained in the Illinois Department of 
Natural Resources’ (IDNR) Part 3708 ‘Floodway Construction in Northeastern Illinois’ permit 
requirements. The planned projects will be coordinated with the IDNR – Office of Water Resources as 
necessary. 
 
Dam Safety Permitting – For the same reasons that a floodway permit is not expected to be required, it 
is also not expected that a IDNR Dam Safety permit will be required for the construction of the Lacey 
Creek Restrictor, which will be considered a dam based on USACE and IDNR criteria. Regardless, the 
planning process considered the requirements contained in the IDNR Part 3702 Rules ‘Construction and 
Maintenance of Dams’ permit requirements. The planned projects will be coordinated with the IDNR–
OWR as necessary. 
 
Utility Coordination: Some local municipalities require review of the proposed design for possible 
impacts to utilities. Local municipalities will be contacted to determine their requirements for addressing 
utility impacts. 
 

5.2.9 Draft FONSI 
See Draft Finding of No Significant Impact (FONSI), beginning on next page. 
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DRAFT FINDING OF NO SIGNIFICANT IMPACT 
 

DuPage River, Illinois Feasibility Report and Integrated EA 
DuPage and Will Counties, Illinois 

 
The U.S. Army Corps of Engineers, Chicago District (Corps) has conducted an environmental 

analysis in accordance with the National Environmental Policy Act of 1969, as amended.  The final 
Integrated Feasibility Report and  Integrated Environmental Assessment (FR/IEA) dated XX-June-2019, 
for the DuPage River addresses flood risk management opportunities in the DuPage River and major 
tributaries in DuPage and Will Counties, Illinois.  The final recommendation is contained in the report of 
the Chief of Engineers, dated XX-June-2019.    

 
The Final FR/IEA, incorporated herein by reference, evaluated various alternatives that would reduce 

flood risk in the study area.  The recommended plan is the National Economic Development (NED) and 
includes:  

 
• Repair of Lisle Levee by elevating to approximately 1% ACE flood profile elevation;   
• Construct a gated culvert that will create a restriction point on Lacey Creek to reduce peak flows 

into the East Branch of the DuPage River;  
• Implement a nonstructural plan that includes modifications of 38 structures including the 

acquisition of 6 structures, elevation of 9 structures, and floodproofing of 23 structures. 
 

Environmental mitigation of .6 of an acre to reduce adverse impacts to Lacey Creek will be 
implemented along with associated monitoring until the required mitigation has been determined to be 
successful. Detailed design analyses will be completed to refine the design and operation of the Lacey 
Creek Restriction to avoid or minimize impacts to significant natural resources located on the adjacent 
Morton Arboretum.  If impacts cannot be avoided, a supplemental assessment will be completed and 
mitigation plan developed and coordinated with the sponsor and Morton Arboretum. See Appendix G 
(Coordination, Environmental Analysis, and 404(b)).  Monitoring is expected to last no more than 5 
years. 

 
The no action alternative, 6 potential storage alternatives (Lacey Creek Restriction, St. Joseph Creek 

1 and 2, Hidden Lake Storage, Warrenville Road Storage), 1 levee repair (Lisle Levee), 1 bridge 
modification (Butterfield Road), 2 diversions (Bolingbrook Quarry and Minooka slurry wall), and 118 
structures were investigated for flood risk reduction via property acquisition, elevation or flood proofing. 
Additional details are outlined in section 3.7.4 of the Feasibility Report.     
  
SUMMARY OF POTENTIAL EFFECTS:  
 
 For all alternatives, the potential effects were evaluated, as appropriate.  A summary assessment of 
the potential effects of the recommended plan are listed in Table 1.    
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Table 1: Summary of Potential Effects of the Recommended Plan 
 Insignificant 

effects 
Insignificant 
effects as a 
result of 
mitigation* 

Resource 
unaffected by 
action 

Aesthetics ☒ ☐ ☐ 
Air quality ☒ ☐ ☐ 
Aquatic resources/wetlands ☐ ☒ ☐ 
Invasive species ☒ ☐ ☐ 
Fish and wildlife habitat ☐ ☒ ☐ 
Threatened/Endangered species/critical habitat ☐ ☐ ☒ 
Historic properties ☐ ☐ ☒ 
Other cultural resources ☐ ☐ ☒ 
Floodplains ☐ ☒ ☐ 
Hazardous, toxic & radioactive waste ☐ ☐ ☒ 
Hydrology ☐ ☒ ☐ 
Land use ☐ ☒ ☐ 
Navigation ☒ ☐ ☐ 
Noise levels ☒ ☐ ☐ 
Public infrastructure ☒ ☐ ☐ 
Socio-economics ☒ ☐ ☐ 
Environmental justice ☐ ☐ ☒ 
Soils ☐ ☒ ☐ 
Tribal trust resources ☐ ☐ ☒ 
Water quality ☒ ☐ ☐ 
Climate change ☐ ☐ ☒ 
Displacement of People ☒ ☐ ☐ 

 
All practicable and appropriate means to avoid or minimize adverse environmental effects were analyzed 
and incorporated into the recommended plan.  Best management practices (BMPs) as detailed in the 
FR/IEA will be implemented to minimize impacts. During the planning process, the PDT looked at a 
variety of designs and locations to provide needed protection, optimize costs and minimize impacts to the 
natural resources.  Many sites were screened out based on environmental concerns and cost analysis.    
 
COMPENSATORY MITIGATION: 
 

COMPENSATORY MITIGATION REQUIRED: 
The recommended plan will result in unavoidable adverse impacts to 0.4 of an acre of wetland 

habitat, a significant resource. To mitigate for this unavoidable adverse impact, the U.S. Army Corps of 
Engineers will restore approximately 0.6 of an acre of wetland habitat within the project area footprint.  
The small acreage of the mitigation would have the best chance for sustainability if the restoration work 
was adjacent to previously restored habitat within the area.     

 
In order to minimize impacts to existing significant resources and address increased inundation times 

for adjacent natural resources, an additional culvert was included in the Lacey Creek Restriction design.  
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The additional dewatering culvert will reduce the length of time that floodwater would be detained and 
potentially alleviate impacts to significant natural resources.  Detailed design is required to optimize the 
size and operational requirements for the dewatering culvert.  Additional design could also include a final 
configuration of the upstream storage area to protect the existing resources from large changes in the 
hydrologic regime.  Reconfiguration could also include additional dewatering culverts, or the installation 
of low protective berms adjacent to these important resources.   

 
Public review of the draft IFR/EA and FONSI was completed on 22-September-2018.  All comments 

submitted during the public review period were responded to in the Final IFR/EA and FONSI.  A 30-day 
state and agency review of the Final IFR/EA was completed on 22-September-2018.  Comments from 
state and federal agency review resulted in addition of the Lacey Creek Restriction and minor changes to 
the Lisle Levee and nonstructural plan.  An additional 15-day public review period was implemented and 
completed XX-May-2019. 
 
ENDANGERED SPECIES ACT 
 
 INFORMAL CONSULATION:  
 Pursuant to section 7 of the Endangered Species Act of 1973, as amended, the U.S. Army Corps of 
Engineers determined that the recommended plan may affect but not likely to adversely affect the 
federally listed Northern Long-eared Bat.  The U.S. Fish and Wildlife Service (FWS) concurred with the 
Corps’ determination on 24 April 2018  
 
NATIONAL HISTORIC PRESERVATION ACT 
 
 NO EFFECT TO HISTORIC PROPERTIES: 
 Pursuant to Section 106 of the National Historic Preservation Act of 1966, as amended, the U.S. 
Army Corps of Engineers determined that the recommended plan is unlikely to cause adverse effects to 
historic properties. 
 
CLEAN WATER ACT SECTION 404(B)(1) COMPLIANCE 
 Pursuant to the Clean Water Act of 1972, as amended, the discharge of dredged or fill material 
associated with the recommended plan has been found to be compliant with section 404(b)(1) Guidelines 
(40 CFR 230).  The Clean Water Act Section 404(b)(1) Guidelines evaluation is found in Appendix G      
( 404(b)(1), Environmental Analysis, Coordination and Mitigation).   
 
CLEAN WATER ACT SECTION 401 COMPLIANCE:  
 
 401 WQC PENDING:   
 A water quality certification pursuant to section 401 of the Clean Water Act will be obtained from the 
Illinois Environmental Protection Agency (IEPA) prior to construction of the Lacey Creek Restriction.  
Section 401 certification for the Lisle Levee will be achieved through the use of a regional permit.  At 
Lisle Levee, no fill below ordinary high water is anticipated.  In a letter dated XX-August-2019, the 
ILDNR stated that the recommended plan appears to meet the requirements of the water quality 
certification, pending confirmation based on information to be developed during the pre-construction 
engineering and design phase.  All conditions of the water quality certification will be implemented in 
order to minimize adverse impacts to water quality 
 
OTHER SIGNIFICANT ENVIRONMENTAL COMPLIANCE:  
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 All applicable environmental laws have been considered and coordination with appropriate 
agencies and officials has been completed.   
 
FINDING 
Technical, environmental, economic, and cost effectiveness criteria used in the formulation of alternative 
plans were those specified in the Water Resources Council’s 1983 Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources Implementation Studies.  All applicable 
laws, executive orders, regulations, and local government plans were considered in the evaluation of 
alternatives. Based on this report, the reviews by other federal, State and local agencies, Tribes, input 
from the public, and the review by USACE staff, it is my determination that the recommended plan would 
not cause significant adverse effects on the quality of the human environment; therefore, preparation of an 
Environmental Impact Statement is not required. 
 
 
 
 
___________________________ ___________________________________ 
Date Aaron W. Reisinger 
 Colonel, Corps of Engineers 
             District Commander 
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Section 6 Recommendation 
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Feasibility Report and Integrated EA 

I have considered all significant aspects of the problems and opportunities as they relate to the Flood Risk 
Management in the DuPage River, Illinois watershed. Those aspects include environmental, social, and 
economic effects, as well as engineering feasibility. I recommend the approval and implementation of the 
NED Plan as described above and implementation of the separable projects under Section 205 of 
Continuing Authorities Program These plans will provide flood risk management benefits to residents in 
the DuPage River watershed. The estimated cost for implementation of all elements of the NED Plan is 
$16,707,000. 

The various components of the NED plan are likely to be implemented in pattnership with multiple 
nonfederal sponsors, based on locality. The estimated cost for implementation of the features in DuPage 
County, including structural and nonstructural features, is $9,635,000. The estimated cost for 
implementation of the features in Will County, including nonstructural features, is $7,072,000. 

This recommendation reflects infmmation available at this time and current Depatimental policies 
governing formulation of individual projects. They do not reflect program and budgeting priorities 
inherent in the formulation of a national civil works construction program nor the perspective of higher 
levels within the Executive Branch. Consequently, the recommendation may be modified before they are 
approved for implementation. However, the non-Federal interests, the project sponsors, interested Federal 
agencies, and other parties will be advised of any modification and will be afforded an oppmtunity to 
comment fmther. 

Colonel, U.S. Army 
District Commander 
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8 Acronyms and Abbreviations 
 
AC Acre 
ACE Annual Chance of Exceedance 
ADM Agency Decision Milestone 
AHPS Advanced Hydrologic Prediction Service 
ATR Agency Technical Review 
BCR  Benefit-to-Cost Ratio 
BMP Best Management Practices 
BNSF Burlington Northern Santa Fe (Railroad) 
CAP Continuing Authorities Program 
CEQ  Council on Environmental Quality 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
CFR Code of Federal Regulations 
CFS Cubic Feet per Second 
CMAP Chicago Metropolitan Agency for Planning 
CMIP Coupled Model Intercomparison Project 
CWA Clean Water Act 
C-SELM Chicago-South End of Lake Michigan 
DCSM DuPage County Stormwater Management 
DQC District Quality Control 
EA  Environmental Assessment 
EB East Branch (DuPage River) 
EAD Expected Annual Damage 
ECB Engineering Construction Bulletin 
ECOCAT Ecological Compliance Assessment Tool 
EO Executive Order 
EOP Environmental Operating Principles 
EqAD Equivalent annual damages 
ER Engineer Regulation 
ESA Environmental Site Assessment 
FEMA Federal Emergency Management Agency 
FEQ Full Equations 
FIRM Flood Insurance Rate Map 
FONSI Finding of No Significant Impact 
FPA Facility Planning Area 
FRM Flood Risk Management 
FRM-PCX Flood Risk Management Planning Center of Expertise 
FT Foot/Feet 
FWOP Future without Project Condition 
GIS Geographic Information Systems 
HEC-FDA Hydraulic Engineering Center-Flood Damage Analysis 
HEC-RAS Hydraulic Engineering Center-River Analysis System 
HH&C CoP Hydrology, Hydraulics, and Coastal Community of Practice 
HTRW Hazardous, Toxic, and Radioactive Waste 
HSPF Hydrologic Simulation Program Fortran 
HQUSACE Headquarters, U.S. Army Corps of Engineers 
HUC Hydrologic Unit Code 
H&H Hydrologic and Hydraulic 
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IDNR Illinois Department of Natural Resources 
INDR-OWR Illinois Department of Natural Resources Office of Water Resources 
IEPA Illinois Environmental Protection Agency 
IEPR Independent External Peer Review 
IPCC Intergovernmental Panel on Climate Change 
ISGS Illinois State Geological Survey 
ISWS Illinois State Water Survey 
I&M Illinois and Michigan (Canal) 
LC Lily Cache Creek 
LERRD Lands, Easements, Relocations, Rights-of-Way, and Disposal Areas 
LRC Chicago District (USACE) 
LRD Lakes and Rivers Division (USACE) 
MAP Mapping, Assessment, and Planning (Risk MAP) 
MCACES Micro-Computer Aided Cost Estimating System 
MII Micro-Computer Aided Cost Estimating System, Second Generation 
MS Mainstem (DuPage River) 
NAAQS National Ambient Air Quality Standards 
NAVD88 North American Vertical Datum of 1988 
NED National Economic Development 
NEPA National Environmental Policy Act 
NGVD National Geodetic Vertical Datum 
NLD National Levee Database 
NOAA National Oceanic and Atmospheric Administration 
NPDES National Pollutant Discharge Elimination System 
NRHP National Registrar of Historic Places 
NS Nonstructural 
NSI National Structure Inventory 
NWS National Weather Service 
OMB Office of Management and Budget 
OMRR&R Operation, Maintenance, Repair, Rehabilitation, and Replacement 
OWPR Office of Water Project Review (USACE) 
O&M Operations and Maintenance 
PC Prentiss Creek 
PCB Polychlorinated Biphenyls 
PDT Project Delivery Team 
PPA Project Partnership Agreement 
P&G Economic and Environmental Principles and Guidelines for Water and Related Land 
 Resources Implementation Studies  
RCRA Resource Conservation and Recovery Act 
REC Recognized Environmental Condition 
ROD Record of Decision 
SCORP Statewide Comprehensive Outdoor Recreation Plan (Illinois) 
SHPO State Historic Preservation Officer 
SJ St. Joseph Creek 
SMART Specific, Measurable, Attainable, Risk-Informed, and Timely 
TIGER Topographically Integrated Geographic Encoding and Referencing (Database)  
TMDL Total Maximum Daily Load 
TSP Tentatively Selected Plan 
TSS Total Suspended Solids 
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T&E Threatened and Endangered 
UMRSFF Upper Mississippi River System Flow Frequency Study 
USACE U.S. Army Corps of Engineers 
USEPA U.S. Environmental Protection Agency 
USFWS U.S. Fish and Wildlife Service 
USGS United States Geological Survey 
WB West Branch (DuPage River) 
WDM Watershed Data Management 
WRDA Water Resources Development Act 
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