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Executive Summary 
ES.1 Introduction 
The Spring Brook Watershed covers approximately 14.7 square miles (9408 acres) 
primarily in northern DuPage County and partly in Cook County.  A map of the 
watershed is provided in Figure ES-1.  This watershed includes parts of the Villages of 
Itasca, Bloomingdale, Addison, Roselle, Elk Grove Village and Schaumburg and areas 
in unincorporated Addison and Bloomingdale Townships.  Spring Brook discharges 
into Salt Creek between Thorndale Avenue and the CMSPP (Metra) Railroad.  The 
waterway has also been known as Springbrook Creek or Spring Creek but is now 
known as the Spring Brook Tributary to Salt Creek or Spring Brook. 

The mainstem of Spring Brook begins in the Village of Schaumburg in an industrial 
park located north of the Elgin-O’Hare Expressway and west of Roselle Road.  Spring 
Brook flows south into the Village of Roselle through the Meacham Grove Forest 
Preserve northeast of Bloomingdale Road and Lake Street.  From there, Spring Brook 
flows east into Lake Kadijah.  From the outlet of Lake Kadijah, Spring Brook flows 
generally northeast through Itasca and then the Itasca Country Club before 
discharging into Salt Lake Creek approximately 2000 feet north of the CMSPP (Metra) 
railroad. 

Spring Brook has two major tributaries and several minor tributaries.  The major 
tributaries are Meacham Creek which joins Spring Brook at Lake Kadijah and 
Unnamed Tributary No. 1 to Spring Brook which meets Spring Brook in the Meacham 
Grove Forest Preserve.  Meacham Creek flows from north to south parallel to 
Meacham/Medinah Road.  It begins at a detention pond located south of Virginia 
Drive in Elk Grove Village.  It flows south through the wetlands adjacent to the Elgin-
O’Hare Expressway and then through a culvert under Medinah Road.  South of 
Thorndale Avenue it flows into the Medinah Country Club where it eventually 
discharges into Lake Kadijah.  Unnamed Tributary No. 1 to Spring Brook is not very 
long but it has a large drainage area in the Village of Bloomingdale.  It is mostly 
contained in storm sewers until it becomes an open channel north of Lake Street and 
east of Rosedale Avenue. 

The Spring Brook Mainstem is approximately 9.3 miles in length.  At several locations 
throughout its length, Spring Brook is enclosed in a pipe for a significant distance.  
Meacham Creek is approximately 2.6 miles in length and also includes several 
sections of enclosed pipe. 

ES.2 Plan Objective 
The main goal of the Spring Brook Watershed Plan is to address all flood damages to 
structures simulated in the historical period of record.  A secondary goal is to address 
associated damages where feasible and cost-effective.  An additional secondary goal 
is to reduce maintenance costs for flood control facilities where feasible. 
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ES.3 Watershed Analysis 
A hydraulic model of the Spring Brook watershed drainage network was built using 
the FEQ unsteady flow analysis software.  This model is capable of determining 
stream flows and water elevations that would result from known storm conditions.  A 
45-year record of 115 historical storms is available for the evaluation of flood hazards 
and potential flood mitigation solutions.  The FEQ model was calibrated to reproduce 
observed flooding in the August 1987 and October 2001 storm events.  The calibrated 
model was then run through the historical storm series and the results were used to 
identify locations subject to frequent flooding and other potential problems. 

The Stormwater Management Division (SMD) uses a computer model, DEC-2, to 
analyze predicted flood damages based on DuPage County historical storm events.  
The DEC-2 flood damage model determines expected structural and associated 
damages to each structure during each storm event.  The information used to 
compute damages include the simulated flood heights, and for each structure: its 
type, river station, first floor elevation, low water entry elevation, zero damage 
elevation and the estimated value of the structure and its contents.  DEC-2 also 
determines the number of times flood heights at each structure exceed 0.5 and 1.0 feet.  
This data is used to establish whether a structure is eligible for buyout under the 
County buyout criteria.  Businesses were analyzed to see if they meet the buyout 
criteria even though businesses are not part of the SMD voluntary buyout program. 

The baseline FEQ model was run through the TSFLONG02.MAP historical storm 
series and maximum flood stages were obtained for 110 locations throughout the 
watershed for each of the 115 historical storms.  These flood heights were used as 
input to the DEC-2 models to determine baseline historical damages.  Flood heights at 
individual structures are interpolated using the river station for each structure.  The 
results of the DEC-2 analysis are summarized in Table ES-1.   

The results indicate that 124 structures experience either structural or associated flood 
damages.  Associated damages include damages to lawns and gardens, incidental 
expenses incurred because of flooding, added costs for disposal of waste materials, 
costs for meals and lodging, and traffic disruption on residential streets.  A total of 95 
residences and businesses were shown to be at risk of direct flood damage due to 
water entering the structure.  The general location of these structures is shown in 
Figure ES-2.  There are 90 residential structures and five businesses that are shown to 
experience flooding.  Thirty-eight of the 90 residential structures are eligible for 
voluntary buyout under the County criteria of one event greater than 1.0 foot of 
flooding or two events greater than 0.5 feet.  Total historical damages calculated using 
DEC-2 were over $13 million or an average of $295,410 per year.  Damages occurred 
in 46 different historical storm events.  Traffic damages due to roadway flooding or 
overtopping were not explicitly calculated for the watershed.   
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Table ES-1:  Spring Brook Economic Modeling – Baseline Damages Summary 

Location 

Total 
Computed 
Damages 
(45-year 

Simulation) 

Number 
Damaged 
Structures 

Buyout 
Eligible 

Structures if 
No Further 
Action Is 
Taken 

Structures with 
Associated 

Damages Only

Residential 
Lower Spring Brook 
Residential 

 $ 12,110 1 0 0 

Middle Spring Brook 
Residential 

 $ 2,441,032 30 10 8 

Upper Spring Brook 
Residential 

 $ 1,767,073 33 23 9 

Spring Brook Tributary 
#1 Residential 

 $ 764,047 3 2 1 

Meacham Creek 
Mainstem Residential 

 $ 0 0 0 0 

Meacham Creek 
Tributary Residential 

 $ 566,569 23 7 9 

Businesses 
Lower Spring Brook 
Businesses 

 $ 290,036 1 1* 1 

Upper Spring Brook 
Businesses 

 $ 7,249,865 2 2* 0 

Spring Brook Tributary 
#1 Businesses 

 $ 202,709 2 1* 1 

Meacham Creek 
Businesses 

 $ 0 0 0 0 

Meacham Creek 
Tributary Businesses 

 $ 0 0 0 0 

Totals:  $13,293,441 95 42 29 

Average Annual 
Damages:  $ 295,410    

* Although these structures meet the buyout criteria, businesses are not eligible for the 
voluntary buyout program 

ES.4 Alternative Evaluation and Screening 
Structural flood control alternatives were modeled using FEQ and evaluated for the 
full historical storm series.  The stage results were evaluated using the DEC-2 damage 
model to determine the reduction in damages and the number of structures where 
damages would be eliminated. 
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The purely non-structural alternatives including buyouts and floodproofing were 
evaluated by removing the homes to be bought out and/or floodproofed from the 
input to the DEC-2 economic damage analysis program. 

Based on the goals, objectives, institutional/design constraints and site limitations, 
structural flood damage mitigation alternatives were developed for consideration 
along with nonstructural alternatives.  Enough analysis was done on each alternative 
to reach a point of decision about whether the project was viable or not.  The project 
was deemed to be not viable if any of the following situations were present: 

 Inability to meet regulatory requirements of the DPCSFO or other regulatory 
programs 

 Minimal flood benefits 

 Extremely high costs 

 Negative environmental impacts 

 Failure to meet the goals and objectives of the DuPage County Stormwater 
Management Plan 

 Opposition of residents, especially where flood easements would be required 

Alternatives considered in the development of the Watershed Plan included the 
following: 

1. No Action 

In this alternative, no action would be taken by the SMC and the County Board.  
This alternative represents a baseline condition with which to evaluate the other 
alternatives.    

2. Conventional Buyouts and Floodproofing 

A buyout is the purchase of a residential property that meets the criteria set by the 
SMC in its Buyout Program Policy.  The DuPage County buyout program is 
entirely voluntary and subject to funding constraints.  Buyout eligibility does not 
guarantee that the County will offer to buy the property nor is the property owner 
required to participate in the program.  The purpose of the buyout is to eliminate 
future flood damages to the property and to turn the property into public open 
space.  The criteria used to determine whether a property is eligible for buyout are 
described in Section 5.1.  Floodproofing technical assistance and design are offered 
to properties, which are shown to have inundation, but not to the depth or 
frequency required under the voluntary buyout criteria.  Floodproofing is also 
entirely at the option of the property owner.  Floodproofing options which appear 
to be viable for structures in the Spring Brook watershed include closures, sealants 
and berms. 
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3. Meacham Grove Reservoir Modification and Foster Avenue Relief Sewer 

This alternative involves structural improvements to Meacham Grove Reservoir 
and the relief sewer in the Foster Avenue area.  The Meacham Grove Reservoir 
labyrinth weir would be notched for a length of 150-feet to lower the overflow 
elevation of the notched section to 719.5 from the existing elevation of 720.5.  This 
notch will extend across 75 percent of the effective length of the existing weir and 
will divert additional flow to the reservoir in smaller storm events than originally 
designed.  The Foster Avenue area will have twin 36-inch relief sewers 
constructed along with catch basins and connection pipes to alleviate flooding in 
the depressional areas and Foster Avenue overtopping.   

4. Meacham Grove Reservoir Modification and Culvert Improvements 

This alternative entails the same structural improvements as Alternative 3 
involving structural improvements to Meacham Grove Reservoir and the relief 
sewer in the Foster Avenue area.  In addition to these improvements, the Foster 
Avenue and Private Driveway culverts on the Spring Brook Mainstem will be 
improved to convey more flow into the Meacham Grove Forest Preserve and 
ultimately into the reservoir over the notched Meacham Grove Reservoir labyrinth 
weir.   

5. Alternative 4 plus Major Storm Sewer Upgrades 

This alternative entails the same structural improvements as Alternative 4 
involving the Foster Avenue relief pipe, structural improvements to Meacham 
Grove Reservoir, and the Foster Avenue and Private Driveway culvert 
improvements.  In addition to these improvements, Roselle Road storm sewer and 
the Pine/Elm storm sewer would be improved to reduce flood elevations in this 
high damage area.   These storm sewers would include construction of an 
additional storm sewer pipe to complement the existing pipe. 

6. Meacham Grove Reservoir Modifications with a Drainage Swale 

This alternative involves structural improvements to Meacham Grove Reservoir 
and the construction of an overflow swale in the Foster Avenue area.  The 
Meacham Grove Reservoir labyrinth weir would be notched for a length of 150-
feet to lower the overflow elevation of the notched section to 719.5 from the 
existing elevation of 720.5.  This notch will divert additional flow to the reservoir 
for smaller storm events than originally designed.  The Foster Avenue area will 
have a swale constructed on a buyout eligible property.  This swale will convey 
water from depressional ponding and culvert overflows directly into the 
Meacham Grove Forest Preserve.  This swale would provide an additional relief 
outlet for flooding in this area.   
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7. Alternative 6 with Culvert Improvements 

This alternative is the same as Alternative 6 with structural improvements to 
Meacham Grove Reservoir and the construction of an overflow swale in the Foster 
Avenue area.  In addition to these improvements, the Foster Avenue and Private 
Driveway culverts on the Spring Brook Mainstem will be improved to convey 
more flow into the Meacham Grove Forest Preserve and ultimately into the 
reservoir over the notched Meacham Grove Reservoir labyrinth weir.   

8. Alternative 7 with Major Storm Sewer Upgrades 

This alternative is the same as Alternative 7 with structural improvements to 
Meacham Grove Reservoir, the construction of an overflow swale in the Foster 
Avenue area, and improvements to the Foster Avenue and Private Driveway 
culverts on the Spring Brook Mainstem.  In addition to these improvements, 
Roselle Road storm sewer and the Pine/Elm storm sewer would be improved to 
reduce flood elevations in this high damage area.   These storm sewers would 
include construction of an additional storm sewer pipe to complement the existing 
pipe.   

9. Meacham Creek Tributary Culvert Improvements 

This alternative focuses on improvements on Meacham Creek Tributary #1.  This 
alternative includes improving the Hawthorne Lane and Plum Grove Avenue 
culverts on Meacham Creek Tributary #1 in order to provide relief for flooding 
near Plum Grove Avenue.  This alternative also includes approximately 11 acre-
feet of compensatory storage on Meacham Creek Tributary #1 due to the increase 
in flows from the culvert improvements.  This compensatory storage would most 
likely be located downstream of Hawthorne Lane as part of the wetlands located 
between Hawthorne Lane and the confluence with Meacham Creek.  There are 
very few opportunities for compensatory storage in Meacham Creek Tributary #1 
without purchasing additional properties.   

10. Meacham Creek Tributary Storage Pond 

This alternative also focuses on improvements on Meacham Creek Tributary #1.  
This alternative includes removing the weir upstream of Plum Grove Road and 
excavating a 120 acre-foot gravity drained storage basin.  This facility would be 
located upstream of Plum Grove Road and downstream of Granville Avenue.  
This facility would require the purchase of property including a private golf 
course and a portion of an elementary school’s athletic fields.  This facility would 
help relieve flooding to structures in this area while not increasing flows. 

ES.5 Recommended Alternative 
The recommended flood mitigation strategy for the Spring Brook Watershed is a 
combination of structural and non-structural measures.  It is comprised of structural 
Alternative 7 and buyouts and floodproofing of remaining structures according to the 
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DuPage County buyout program.  Alternative 9 was found to be an additional 
effective flood mitigation strategy but, it is not recommended because it is a 
conveyance improvement that causes increases in downstream flows.  There is no site 
near the problem area where the flow increases could be mitigated.  The 
recommended mainstem alternative also includes conveyance improvements but 
these are fully mitigated within the Meacham Grove Reservoir and there is no 
downstream impact. 

The recommended structural improvements are shown in Figure ES-3.  These 
improvements include the following components. 

 Cut a notch in the weir at Meacham Grove Reservoir. 

 Improve the culverts at Foster Avenue. 

 Improve the culverts under the private driveway upstream of Foster Avenue. 

 Construct a drainage swale to facilitate drainage of the Foster Avenue area.  This 
component requires purchase of one residence. 

In addition to the structural improvements, the recommended plan includes buyouts 
and floodproofing involving up to 76 homes and businesses along with the Roselle 
WWTP.  The buyout and floodproofing elements of the plan are voluntary and 
contingent on the availability of funding for the program.  If all the eligible 
homeowners elect buyouts, the total estimated cost of the plan will be as follows: 

Structural Improvements $     885,600 
Buyouts (36 structures) 7,066,200 
Floodproofing        600,000 
Total Cost $  8,551,800 
Annual Cost (20 years, 6%) $     745,500 

The projected benefits of this plan, if all property owners participated, would be 
$290,000 per year, which includes reduced Spring Creek Reservoir pumping costs of 
$132 per year.  Residual damages due to yard flooding and associated damages 
would be approximately $5,500 per year. 

ES.6 Funding 
The recommended plan consists of structural improvements, voluntary buyouts and 
voluntary floodproofing.  DuPage County has allocated $550,000 for design and 
construction of structural solutions in the Spring Brook.  Therefore, current funding is 
not sufficient to cover the estimated cost of the structural improvements of $885,600.  
There's currently no funding allocated for the SMC's voluntary buyout program or 
floodproofing assistance program; thus, the recommended voluntary buyouts and 
floodproofing for the Spring Brook Watershed are unfunded as well.  If the DuPage 
County Board makes funding available for voluntary buyouts, the funds are used 
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according a prioritized list of eligible properties throughout the County.  The 
prioritized list is based on actual flood damages that have occurred to the property, 
the potential for future flood damages based on the current watershed planning 
model, and the date of the property owner’s request to be purchased through the 
program.  
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Section 1 
Watershed Description 
 
1.1 Watershed Location 
Spring Brook is located primarily in northern DuPage County, in northeastern Illinois, 
approximately 30 miles west of downtown Chicago.  The watershed location within 
the County is shown in Figure 1-1.  The Spring Brook Watershed covers 
approximately 14.7 square miles (9408 acres).  A map of the watershed is provided in 
Figure 1-2.  This watershed includes parts of the Villages of Itasca, Bloomingdale, 
Addison, Roselle, Elk Grove Village and Schaumburg and areas in unincorporated 
Addison and Bloomingdale Townships.  Spring Brook discharges into Salt Creek 
between Thorndale Avenue and the CMSPP (Metra) Railroad.  The waterway has also 
been known as Springbrook Creek or Spring Creek but is now known as the Spring 
Brook Tributary to Salt Creek or simply Spring Brook. 

1.2 Community Description 
Spring Brook is located on the northern edge of DuPage County with a small part of 
the watershed lying in Cook County.  Most of the area in the watershed is developed, 
though there are significant areas set aside in forest preserves, nature preserves, parks 
and golf courses.  Much of the developed area is single family or multi-family 
residential area.  There is significant commercial development along Lake Street, 
Irving Park Road, and Rohlwing Road.  Two major expressways cut through the 
watershed.  Interstate 290 runs southeast to northwest through the watershed with a 
major interchange with Interstate 355 on the south edge of the watershed.  The Elgin-
O’Hare Expressway, though not shown in Figure 1-2, runs east-west across the entire 
north side of the watershed. 

1.3 Flood Protection Measures 
After experiencing the damaging effects of flooding from the August 1987 flood 
event, the County began to take measures to protect against future flooding.  In 1989 
the County began construction of over $100 million in flood control projects, the strict 
enforcement of a comprehensive stormwater and floodplain ordinance, and the 
development of updated regulatory floodplain maps throughout the County.  These 
principal improvements were managed by a new entity, the Stormwater Management 
Division (SMD).  This new organization is a division of the DuPage County 
Department of Public Works.  The SMD has managed the planning, design, and 
construction of many major flood control facilities over the last twelve years.  The 
main purpose of the SMD is to develop a watershed plan for each stream in DuPage 
County.  Furthermore, the SMD implements the countywide stormwater ordinance.  
The SMD developed the Countywide Stormwater and Floodplain Ordinance in 1991, 
and started enforcement of the Ordinance in February 1992.   

The primary means of flood protection throughout the Spring Brook Watershed is 
through strict enforcement of the Countywide Stormwater and Floodplain Ordinance.  
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County Stormwater and Floodplain Ordinance (DPCSFO) because these types of 
facilities tend to reduce floodplain storage and increase the flows within, and 
downstream of the project area.  To conform to the DPCSFO, the loss of storage and 
increase in flow must be fully mitigated through construction of compensatory 
storage and/or purchase of flood easements. 

2.4 Institutional Constraints 
There are a number of legal, institutional and physical constraints that affect the 
feasible configuration of structural flood improvement alternatives.  These constraints 
are described in the following paragraphs 

2.4.1 Regulatory Constraints 
Any development or facility built in DuPage County must conform to all applicable 
requirements of the DuPage County Stormwater and Floodplain Ordinance 
(DPCSFO).  Examples that will affect the design of structural flood control facilities 
are mitigation of impacts to wetlands, construction of compensatory storage for fill in 
floodplains, and procurement of flood easements for any increase in water levels.  
Also, County-funded projects must be compatible with the goals and objectives of the 
DuPage County Stormwater Management Plan (SWMP). 

Other regulatory constraints include the following: 

 Illinois Department of Natural Resources Floodway Construction Program 

 U.S. Army Corps of Engineers 404 Permit Program 

 Unincorporated DuPage County and village Zoning Ordinances 

 IEPA Water Quality Certification 

 IDNR/OWR Dam Safety Program (may be required for some structural 
alternatives considered) 

 USEPA Clean Water Act 

2.4.2 Utilities 
Due to the highly developed nature of the Spring Brook Watershed, any structural 
flood control projects will involve coordination and possible relocation of existing 
utility lines and features.  Some of the utility companies include, but are not limited to 
the following: 

 Commonwealth Edison 

 NICOR 
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 DuPage County Department of Public Works 

 Telecommunication Companies (i.e. SBC) 

 Local Sanitary and Drinking Water organizations 

2.5 Special Management Areas 
2.5.1 Floodway 
All structural flood control alternatives that impact the regulatory floodway of Spring 
Brook will require a Floodway Construction Permit from the State of Illinois. 

2.5.2 Floodplain 
Virtually all of the properties which experience home and/or yard flooding in the 
watershed have property within the FEMA-mapped 100-year floodplain of Spring 
Brook.  The SMD recently submitted an updated digital flood insurance rate map for 
the entire county based on the existing FEMA flood profiles and updated aerial 
topography.  These maps were adopted in December 2004.  The SMD is currently in 
the process of updating the County’s floodplain maps based on an updated 
methodology and procedure using the Hydrologic Simulation Program-Fortran 
(HSPF) and the Full Equations (FEQ) Hydraulic Program in conjunction with updated 
topography.  The SMD will submit a floodplain map revision to FEMA for the Spring 
Brook watershed based upon the County’s updated technical methodology, land use 
and watershed data.   

2.5.3 Wetlands 
Wetlands are protected under the DPCSFO.  Wetland areas are defined on NWS 
ADID maps, DuPage County wetland maps and during project specific delineation 
studies.  Numerous wetland areas have been identified in the Spring Brook 
Watershed.  Key critical wetland areas are located in the Roselle Public Works 
detention basin, the Meacham Grove Forest Preserve, the Spring brook Nature Center, 
the confluence of Meacham Creek Tributary #1 and Meacham Creek, and wetland 
mitigation sites constructed for the Elgin-O'Hare Expressway. 

Wetlands are generally sensitive to changes in flow regime in events with 10-year 
frequency or smaller.  Proposed flood control projects must identify and mitigate all 
potential adverse impacts to wetlands. 

2.5.4 Riparian Areas 
Riparian areas are vegetated areas within the floodplain generally located adjacent to 
stream channels.  The DuPage County SWMP and DPCSFO seek to protect and 
promote expansion and revegetation of riparian areas.  Riparian areas with natural, 
native vegetation provide wildlife habitat, reduce bank erosion and improve water 
quality.  Proposed flood control projects should not disturb existing riparian areas 
and should create or expand new areas. 
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2.6 Institutional Considerations 
2.6.1 Stormwater Management Committee 
The Stormwater Management Committee (SMC) is a joint county and municipal 
committee made up of twelve (12) members.  Six of these members are on the DuPage 
County Board representing each County Board District.  The other six are municipal 
members from each county board district appointed by the DuPage County Mayors 
and Managers Organization.  The SMC directs the activities of the DuPage 
Stormwater Management Program.  This watershed study and flood control plan will 
be presented to the SMC and County Board for their evaluation and approval prior to 
public review. 

2.6.2 Public Involvement 
Public involvement is necessary to obtain input from citizens and property owners.  
The citizens and property owners can provide important details and comments 
regarding social and economic concerns as well as needs and desires of the 
neighborhoods.  A public meeting will be held following SMC selection of a 
recommended alternative.  The public will have a 30-day comment period to address 
any concerns, comments or questions.   
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Section 3 
Hydrologic and Hydraulic Analysis 
Base flood elevations and flows for Spring Brook were determined using a continuous 
simulation approach.  A historical series of simulated flood elevations and flows is 
computed using dynamic hydrologic and hydraulic models.  Then a statistical 
procedure is used to determine flow and stage quantiles at locations of interest along 
the stream channel.  A flow chart illustrating the analysis procedure is shown in 
Figure 3-1.  The computer software used to conduct the analyses is the following: 

   Hydrologic Analysis: HSPF Version 11.0 
   Hydraulic Analysis: FEQ Version 9.76 
      FEQUTL Version 5.30 
   Statistical Analysis: PVSTATS Version 3.1 
 
3.1 Hydrologic Analysis 
The DuPage County SMD has been working with the Northeastern Illinois Planning 
Commission (NIPC) to perform the regional hydrologic analysis for various 
watersheds since early 1980.  A continuous hydrologic model, Hydrologic Simulation 
Program, FORTRAN (HSPF), was used to simulate the hydrologic characteristics of 
the watershed.  HSPF uses a Watershed Data Management (WDM) file for storing 
input and output data.  The current WDM file contains detailed precipitation data, 
other meteorologic data, recorded stream flow data, and simulated runoff and 
streamflow throughout DuPage County.  Data is available back to 1948.  The 
precipitation, meteorologic, and recorded streamflow data, along with land cover 
data are used to develop and calibrate the HSPF model to produce the simulated 
runoff for six land cover types.  The land cover areas for each of the six land covers 
are generated by the County's Geographic Information Systems (GIS) for each 
watershed.  The six land cover types are impervious; flat, medium, and steep grass; 
forestland; and agricultural/cropland.  The procedures used for hydrologic analysis 
are discussed in Application Guide for Hydrologic Modeling in DuPage County using 
Hydrologic Simulation Program – Fortran (HSPF), (Price, 1996).  HSPF simulates 
continuous hourly runoff from continuous precipitation and meteorologic data.  Both 
surface and subsurface runoff are simulated.  Thus, both stormflow and baseflow are 
simulated. 

Hydrologic modeling procedures employed in DuPage County are documented in 
Hydraulic Evaluation of HSPF Model for Salt Creek Watershed (Price, 2005, currently 
under review).  This document describes the development and calibration of an HSPF 
model used to represent runoff from land covers throughout DuPage County.  The 
calibrated HSPF model generates unit runoff in inches per hour for six typical land 
covers.  The land covers were developed for soil and vegetative conditions typically 
found in DuPage County.  Land segments in each tributary subbasin are assigned to 
one of these land covers within the hydraulic model.  Within the hydraulic model, the 
area is associated with the appropriate HSPF runoff. 
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3.1.1 Hydrologic Calibration 
HSPF was regionally calibrated to five streamflow gauges in the three primary 
watersheds in DuPage County (Salt Creek, East Branch of the DuPage River, and 
West Branch of the DuPage River) and then verified using a separate period of record 
and additional streamflow gates (ten total gauges).  The model was later applied in 
two smaller watersheds at the edge of the County, Sawmill Creek and Springbrook #2 
to the DuPage River.  The calibration and verification are described in "Hydrologic 
Calibration of HSPF Model for DuPage County" (NIPC, 1994) and in "Meteorologic 
Database Extension and Hydrologic Calibration and Hydraulic Evaluation of HSPF 
Model for Sawmill Creek Watershed" (NIPC, 1996).  During the regional calibration 
and verification of the three primary watersheds and application in Sawmill Creek, it 
was found that a single set of HSPF model parameters (for each of the six-land cover 
types) was applicable throughout each of the watersheds. 

During calibration of the HSPF model, only unrouted runoff volumes were compared 
to annual, monthly, and event streamflow volumes.  Thus, the model was not 
calibrated in terms of matching peak flows or timing of runoff within events.  That 
portion of the hydrologic calibration occurs during the hydraulic modeling of specific 
watersheds and is termed "hydraulic evaluation."  After hydraulic routing of the 
runoff through the stream network system, a final adjustment of HSPF model 
parameters can occur to produce appropriate timing of runoff within events. 

3.1.2 Relationship between Hydrologic Simulation and Hydraulic 
Simulation 
After the HSPF model is calibrated, the simulated runoff is routed through the stream 
network using a separate hydraulic computer model called FEQ.  The simulated 
runoff stored in the WDM (HSPF) is with a format that is incompatible with the FEQ.  
Thus, a utility program called "WDMUTL" is used to export runoff from the WDM 
into a time series file (TSF) to be used in the FEQ model.  The TSF contains runoff for 
each of the six land cover types and for each precipitation gauge used to generate the 
runoff. 

A number of TSFs are created for various purposes.  Most of the files are used in 
hydraulic calibration and are created for specific portions of the County or for specific 
watersheds.  These types of TSFs use a detailed network of long-term or short-term 
precipitation gauges to better define the temporal and spatial distribution of the 
calibration storm.  The other types of TSFs are created for Countywide use in 
floodplain studies and alternative analysis.  They are TSFLONG and TSFBIG.  
TSFLONG is based on precipitation data from the O'Hare and Wheaton long-term 
gauges from water years 1949 through 1993.  Instead of simulating the entire 45 years 
of record, DuPage County selected 115 discrete storms, which generated significant 
runoff volumes.  The results from TSFLONG are used to perform frequency analysis.  
TSFBIG contains runoff based on very large precipitation events that have occurred in 
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the Midwest.  These events are used to assess performance of the stream system and 
hydraulic features under very extreme conditions. 

3.2 Hydraulic Analysis 
Hydraulic analysis was conducted using the continuous simulation hydraulic analysis 
computer software FEQ.  Using FEQ, a detailed model of the Spring Brook drainage 
network was developed.  The model simulates flow storage in detention ponds, 
natural storage areas and floodplains.  It also calculates the depth and discharge of 
flow through open channels, storm sewers and overflow paths. 

3.2.1 Overview of the FEQ Software Program 
FEQ, or Full Equations Model, was developed by Dr. Delbert Franz of Linsley, 
Kraeger Associates, Ltd. (Franz, 2001).  FEQ is used to simulate flow in a stream 
system by solving numerically the equations for unsteady flow in open channels and 
through control structures.  The program separates the flows into three broad classes: 
stream reaches, dummy reaches, and level-pool reservoirs.  These three parts are then 
combined using different control structures, such as junctions, bridges, culverts, 
dams, waterfalls, spillways, weirs, side weirs, pumps, and others.  FEQ determines 
the flow and depth throughout the stream system given initial and boundary 
conditions.  FEQ can also be applied in the simulation of a wide-range of stream 
configurations, such as loops, lateral-inflow conditions, and special features.  The 
boundary conditions can be values such as the water-surface stage, discharge, or the 
stage-discharge relationship at a node.  Wind stress may also be included in the 
analysis, as well as the effects of lateral inflows, when given local runoff intensity 
data.   

FEQ model input consists of the following elements: 

 Run Control – specifies the simulation length and model execution options. 

 Branch Description – defines channel stationing, flow line elevations and cross-
section locations. 

 Tributary Area – defines drainage area and land cover proportions draining to each 
branch and reservoir represented in the model. 

 Network Control Input – describes how the system is connected together and 
specifies the function tables used to represent hydraulic structures. 

 Operation of Control Structures – input to specify the operation of the gate and 
pumps at Spring Creek Reservoir. 

 Input Files – files containing time series of external flow inputs to the system. 

 Output Files – files written by FEQ to be used as flow input to another FEQ model. 
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 Special Output – text file output of flow and stage at each time step for a set of 
specific modeled locations. 

 Function Tables – all cross-section and hydraulic structure information is stored in 
tables, which must be read into the model. 

 Initial Condition – provides information FEQ needs to determine an initial network 
solution that can be used as a model boundary condition. 

3.2.2 FEQ Model of Spring Brook 
Detailed FEQ modeling was developed for 44,400 feet of the Spring Brook Mainstem 
and 15,400 feet of tributary channels. The model consists of 83 branches representing 
reaches of open channel and storm sewers in the Spring Brook drainage system, and 
22 branches in the portion of the model copied from the FEQ model of the Salt Creek 
main channel.  Function tables were used to represent additional hydraulic features 
such as culverts, expansions, contractions, inlet structures, and weirs.  Five linear 
reservoirs and nine detention ponds are represented in the model.  Five additional 
surface ponding areas are also modeled as level pool reservoirs.  A model schematic is 
provided in Appendix A.  A detailed documentation of the model structure is 
provided in the floodplain mapping submittal. 

The hydraulic characteristics of the stream system were obtained from field surveys 
performed in 1985 and 1990.  Additional data was collected from DuPage County 
aerial photo and topographic maps and from IDOT plans for Lake Street and the 
Elgin-O’Hare Expressway.  Hydrologic inputs and Salt Creek main channel data were 
provided by DuPage SMD.  Watershed subbasin delineations were conducted on 
DuPage SMD 2-foot contour interval topographic maps and verified during field 
inspection.  The watershed boundaries for Spring Brook were previously established 
by the SMD and were verified to be correct.  Field survey data collected includes 
cross-sections of the stream and floodplain, hydraulic structures such as bridges, 
culverts, dams, weirs, and other hydraulic controls.   

Existing (1990) as well as future conditions (2020 development) land cover data for the 
Spring Brook Watershed were obtained from DuPage County’s GIS system.  Maps 
showing existing and future land use in the Spring Brook Watershed are provided in 
Appendix B.  The future conditions land use was used for economic and project 
analysis and for floodplain mapping.  Existing conditions land use was used for 
hydraulic calibration.  The land cover data for the Spring Brook input to the FEQ 
program represents the tributary area characteristics of the Spring Brook Watershed.  
This data is combined with the individual land cover runoff series obtained from the 
HSPF simulation.  This process is further described in the Hydrologic and Hydraulic 
Methods Report (DuPage County DEC, 1994), and the Salt Creek Hydraulic 
Evaluation (Price, 2005).  Approximately 22.5 percent of the watershed was found to 
have impervious land cover under existing land use conditions.  Impervious area is 
estimated to increase to 31.1 percent under future land use conditions. 
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3.2.2.1 Streams Modeled 
Detailed modeling of the Spring Brook Mainstem extends from the confluence with 
Salt Creek approximately 45,000 feet upstream to Irving Park Road.  An additional 
4000 feet of channel extending into Cook County is subject to approximate hydraulic 
analysis.  Meacham Creek is modeled from Lake Kadijah, where it joins the mainstem, 
to a point 10,300 feet upstream of the Lake.  Detailed modeling ends approximately 
650 feet downstream of the Elgin-O’Hare Expressway.  Approximate modeling 
continues another 1300 feet upstream to the Virginia Drive detention pond in Elk 
Grove Village.  Detailed modeling of Spring Brook Tributary No. 1 extends 
approximately 4200 feet upstream from the confluence with Spring Brook.  An 
additional 4000 feet of storm sewers is included in the model of this tributary.  The 
open channel portion, which includes a 700-foot long box culvert under Roselle Road, 
ends just downstream of Lake Street. 

3.2.2.2 FEQ Model Schematic 
The schematic of an FEQ model illustrates the FEQ representation of stream elements 
included in the model.  Elements where flow and stage will be computed are 
represented as branches, level-pool reservoirs, or dummy branches.  The schematic 
shows how these features are numbered and how they are connected.  The schematic 
also indicates the type of hydraulic structure that forms the connection between 
adjacent branches or reservoirs.  The schematic of the Spring Brook Watershed model 
is provided in Appendix A.  The schematic shows the layout of branches and 
reservoirs on the Spring Brook Mainstem, its tributaries and a segment of the Salt 
Creek Mainstem between Elizabeth Street and the Busse Woods outlet.  Branches 
numbered 201 and higher represent the segment of Salt Creek that has been included 
in this model to provide a boundary condition at the outlet of Spring Brook. 

3.2.2.3 Cross Section Data 
All model cross-sections must be portrayed in the DuPage County GIS.  An ArcInfo 
script program, known as XDI was used to input and manipulate model cross-
sections.  The following functions were performed using XDI: 

 Loading the survey data into the County GIS 

 Extension of cross-sections that do not cover the full extent of inundated area 
during the largest TSFBIG storms 

 Review and editing of cross-sections to screen out inappropriate survey points 

 Fabrication of cross-sections at additional locations needed for modeling 

XDI generates text output in FEQUTL format for processing using the FEQX 
command.  XDI also calculates the stream station of each cross-section. 
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The channel cross-sections were surveyed in 1985 and 1990 by Donohue and 
Associates.  One hundred thirteen channel and floodplain cross-sections were 
surveyed.  As they were surveyed, State Plane Coordinates were determined for each 
surveyed elevation location.  Where possible, all of the surveyed cross-section points 
were used in the analysis.  If any extra information was needed, such as horizontal 
extensions, the County’s XDI software and digital topography were used as needed.   

In addition to the surveyed cross-sections, there were also fabricated cross-sections 
used in the analysis.  The fabricated cross-sections were created for various reasons.  
Some of the surveyed cross-sections were surveyed with no state plane coordinates.  
For this situation, the approximate location is determined and the State Plane 
Coordinates were assumed.  This data was then used along with the surveyed 
elevations.  There were also fabricated sections generated from existing surveyed 
sections.  Overland flow sections were fabricated sections was well.  All of the 
fabricated sections were extended using XDI.   

Another group of cross-sections are classified as closed conduits.  Closed conduits of 
significant length were modeled as branches.   

Manning n-values were assigned to the horizontal segments of each cross-section.  
Each n-value was determined from the characteristics of the channel cross-section, 
using guidance from Chow, 1959.  The channel n-values as well as the overbank n-
values were determined.   

3.2.2.4 Tributary Area 
Spring Brook was delineated into 115 subbasins as shown in Figure 3-2.  These 
subbasins generally correspond to the areas draining to each branch and reservoir 
node represented in the FEQ model.  Several “extra” subbasins were created for 
possible future use, while some branches, such as short closed conduits were not 
assigned any tributary area.  The areas from the 115 subbasins are allocated to 97 
branches and nodes.  A total of 14.68 square miles of area was assigned to FEQ 
branches and reservoirs in the Spring Brook Watershed. 

The DuPage County GIS was used to determine land cover areas within each 
subbasin.  There are GIS coverages available for calculating both current and future 
land cover.   

3.2.2.5 Hydraulic Structures 
Fifty-nine (59) major hydraulic structures were modeled explicitly in the Spring Brook 
FEQ model not counting the storage area outlets discussed in Section 3.2.2.6.  These 
structures are mostly road crossing culverts and storm sewers but there are also a few 
channel transitions and unusual inlet structures.  FEQ provides many tools for use in 
representing hydraulic structures.  Some typical approaches are described below. 
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Roadway culverts are represented using a combination of FEQUTL commands.  One 
or more CULVERT commands are used to compute tables for flows through the 
culvert barrels.  The EMBANKQ command is used to calculate flow over the roadway 
within the channel banks and a CHANRAT table is used for flow over the road that 
occurs in each overbank.  This approach was used to model thirty structures in the 
Spring Brook Watershed. 

Long culverts and storm sewers are represented in FEQ as regular branches.  This 
approach has the advantages of applying the full unsteady flow solution to the 
structure and assures that stored flow within the structure is accounted for.  The 
EXPCON command in FEQUTL is used to calculate entrance and exit losses for the 
transitions between open channel and storm sewers.  Fourteen sewers and culverts 
are represented as branches in the Spring Brook model. 

Unusual structures such as slope box inlets and grated overflow are typically 
modeled using a combination of FEQUTL commands and manual modifications to 
the computed table.  There are three inlet structures that employ manually adjusted 2-
D tables in the Spring Brook FEQ model. 

There are three major channel transitions in the Spring Brook Watershed where there 
are sudden expansions in channel dimensions.  In addition, expansion and 
contraction loss must be taken into account at the entrances and exits at many of the 
long culverts which are modeled as branches.  These transitions are modeled using 
the EXPCON command.  EXPCON is also used to represent the loss that occurs when 
a tributary empties into a main channel.  In all, EXPCON was used at 17 locations in 
the Spring Brook modeled system. 

3.2.2.6 Storage Areas and Detention Basins 
Storage areas and detention basins typically are modeled in FEQ as level-pool 
reservoirs although it is also possible to model in-line storage as a branch.  Outlet 
flows can be modeled either as simple rating curves or as 2-dimensional ratings that 
account for submergence.  The Spring Brook FEQ model includes eighteen level pool 
reservoirs.  These included five linear reservoirs, eight detention ponds or storage 
facilities, and five surface ponding.  There are four additional reservoirs that are 
modeled as part of the Salt Creek stub. 

Linear reservoirs are a modeling device used to simulate the effect of diffuse storage 
and overland flow on the runoff from a subbasin.  No real storage pond exists in the 
subbasin, (or if one does, it is not modeled explicitly).  The linear reservoir is used to 
replicate the attenuation of the runoff hydrograph that is observed in large subbasins 
with significant overland flow.  Five remote subbasins are modeled using linear 
reservoirs.   
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Five additional ponding areas are modeled as real reservoirs.  For these, storage-area-
elevation data was derived using DuPage SMD topographic maps and outlet 
conditions were modeled using appropriate FEQUTL commands.   

3.2.3 Boundary Conditions 
The downstream boundary condition for Spring Brook is established by including a 
substantial portion of the Salt Creek Mainstem in the FEQ model of Spring Brook.  
The Salt Creek model “stub” extends 17,600 feet upstream and 8,300 feet downstream 
of the Spring Brook confluence.  The Salt Creek stub includes the entire Wood Dale-
Itasca Flood Control Facility so that the influence of this facility on Spring Brook is 
fully represented.  The boundary conditions on the Salt Creek stub include an inflow 
hydrograph from Busse Woods Reservoir upstream and a rating curve at Elizabeth 
Street downstream.  The distance between these boundary conditions and any point 
on Spring Brook eliminates boundary effects that might be caused by these 
conditions. 

3.2.4 Summary of Results 
The calibrated FEQ model was run through the 45-year, 115-storm historical runoff 
series contained in TSFLNG02.MAP.  Both existing and future land use conditions 
were evaluated.  Based on these runs, the event generally producing the greatest 
flows is the August 1972 event.  In a few locations, mainly on Meacham Creek, the 
August 1987 event produces the greatest flow and stages. 
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Section 4 
Model Calibration 
 
Hydraulic calibration of the Spring Brook hydraulic model was conducted to match 
recorded high water marks in flood events in August 1987 and October 2001.  The 
DuPage County SMD provided isohyetal maps of the August 1987 and October 2001 
rainfall events derived from the hydraulic calibration network.  For the 1987 event, 
recorded rainfall from Hanover Park, Bloomingdale and Addison were used to 
prepare the isohyetal map.  In evaluations of the October 2001 storm, a rain gauge at 
Spring Creek Reservoir was used instead of Addison.  A rainfall gauge was assigned 
to each model subbasin based on proximity using the method of Thiessen Polygons.  
A factor was applied to the gauged rainfall depths so that the total storm depth 
matched the isohyetal map value at the centroid of the subbasin.  These factors are 
part of the subbasin area input in FEQ. 

The model was calibrated by making adjustments to the model schematic and 
adjusting the representation of culverts and overflow paths in the model.  These 
adjustments were made in order to reasonably match the simulated peak elevations 
with the recorded high water marks for the August 1987 and the October 2001 flood 
events.  

4.1 August 1987 Flood 
Table C-1 of Appendix C lists the recorded high water marks (HWM) that were 
observed during the August 1987 flood along with the results of two calibration 
simulations.  Figure C-1 of Appendix C displays the simulated Spring Brook 
calibration profile for the August 1987 event and shows how that simulation 
compares to recorded 1987 event high water marks at various stream station 
locations. 

During the August 1987 event, a breach and berm failure occurred in the side of the 
then under-construction Spring Creek Reservoir.  This berm failure rapidly decreased 
Spring Brook flows and water levels in the vicinity of the reservoir.  Unfortunately, 
the exact timing of the failure is not known.  Because it is very difficult to simulate the 
berm failure of a reservoir, two conditions were simulated with the FEQ model.  The 
first condition was with the Spring Creek Reservoir (Structure 5) under normal 
operation to approximate the berm failure.  This is labeled as simulation run 5B in the 
Appendix C Figures and Tables.  The second condition was with no operation of the 
reservoir and is labeled 5A.  It would be expected that the recorded high water marks 
would fall between the two profiles that were simulated downstream of the reservoir.  
Figure C-2 of Appendix C plots the simulated water surface elevations minus the 
recorded high water marks at various locations along the Spring Brook channel for 
simulations with and without Structure 5 in operation.  Structure 5 is located near 
station 21,000 ft. Downstream of this location, the plotted points demonstrate that in 
general, the simulation without Structure 5 operation generates elevations above the 
recorded high water marks and the simulation with Structure 5 operation generates 
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elevations below the recorded high water marks.  Figure C-3 also shows the 
differences between the simulated and recorded elevations.  In this figure, only the 
"high confidence" measurements are used.  A high confidence HWM is one where 
there was a record of the vertical extent of the water rather than a recollection of the 
horizontal extent. 

4.2 October 2001 Flood 
Table C-2 lists HWM recorded in the flood of October 2001.  Two conditions were 
modeled for this event, one representing existing land use based on 1990 data and the 
other to represent proposed 2020 land use.  The recorded high water marks are 
expected to lie between the two simulated profiles since the land use in 2001 falls 
between the 1990 and 2020 data.  Figure C-4 shows the differences between the 
simulated water levels and the HWMs for both land use conditions.  In general, the 
recorded high water marks fall in between the two simulated profiles.   

For the October 2001 storm event, water levels were recorded in Lake Kadijah and 
Structure 5.  Adjustments were made to the Spring Creek Reservoir Gate in order to 
model the gate operation similar to how it actually operated for this event.  Cross-
sections in the Meacham Grove Forest Preserve were also modified to represent 
beaver dams on Spring Brook by adjusting Manning "n" values for those reaches 
affected.  Plots of simulated and recorded water levels in Lake Kadijah and at the 
Structure 5 crest gate are provided in Figures C-5 and C-6.  The simulated pattern is 
similar to the recorded pattern.  The wavy instability in the gauge data represents 
noise variations of 2 to 3 inches.  This variation is typical of water level gauges and 
can be caused by waves and wind effects. 
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Section 5 
Damage Analysis and Flooding Problems 
 
5.1 Damage Analysis 
The Stormwater Management Division (SMD) uses a computer model, DEC-2, to 
analyze predicted flood damages based on simulated flood heights determined with 
the FEQ hydraulic model.  The DEC-2 flood damage model determines expected 
structural and associated damages to each structure during each storm event.   

The Spring Brook Watershed was divided into ten separate damage models which are 
listed in Table 5-1.  Each model represents one or more damage clusters which are 
shown in Figure 5-1.  The baseline FEQ model with future land use was run through 
the TSFLONG02.MAP historical storm series and maximum flood stages were 
obtained for 110 locations throughout the watershed for each of the 115 historical 
storms.  These flood heights were used as input to the DEC-2 models to determine 
baseline historical damages.  Flood heights at individual structures are interpolated 
using the river station for each structure.  The information used to compute damages 
include the simulated flood heights, and for each structure: its type, river station, first 
floor elevation, low water entry elevation, zero damage elevation and the estimated 
value of the structure and its contents.  DEC-2 also determines the number of times 
flood heights at each structure exceed 0.5 and 1.0 feet.  This data is used to establish 
whether a structure is eligible for buyout under the County buyout criteria.  
Businesses were analyzed to see if they met the buyout criteria even though 
businesses are not part of the SMD voluntary buyout program.  The results of the 
DEC-2 analysis are summarized in Table 5-2.  Watershed planning in DuPage County 
is based on future land use conditions for several reasons.  Among these are to be sure 
that all potential problems are identified and to account for possibly long planning 
and implementation times. 

The results indicate that over the entire historical storm series, 124 structures 
experience either structural or associated flood damages.  Associated damages 
include damages to lawns and gardens, incidental expenses incurred because of 
flooding, added costs for disposal of waste materials, costs for meals and lodging, and 
traffic disruption on residential streets.  Total historical damages calculated using 
DEC-2 were over $13 million or an average of $295,410 per year.  Damages occurred 
in 46 different historical storm events.  Traffic damages due to roadway flooding or 
overtopping were not explicitly calculated for the watershed.  The results show that 
42 structures meet the County buyout criteria under baseline conditions.  The 38 
residential structures among them would be eligible if no further actions are taken to 
mitigate flooding in the watershed.  Description of the specific areas where flood 
damages occur is discussed in Section 5.2. 
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Table 5-1:  Spring Brook DEC-2 Damage Models 

Type of Structures 
Analyzed 

Damage Clusters 
(see Figure 5-1) Location 

24, 28 Lower Spring Brook (downstream of Lake 
Kadijah) 

4, 7, 8 Middle Spring Brook (from Walnut to Lake 
Kadijah) 

1, 2, 3 Upper Spring Brook (from headwaters to 
Walnut) 

6 Spring Brook Tributary #1 

10 Meacham Creek Mainstem 

Residential 

12 Meacham Creek Tributary 

24, 28 Lower Spring Brook (downstream of Lake 
Kadijah) 

1, 2, 3, 4, 7, 8 Upper Spring Brook (upstream of Lake 
Kadijah) 

6 Spring Brook Tributary #1 

Businesses 

10, 12 Meacham Creek and Meacham Creek 
Tributary 
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Table 5-2:  Spring Brook Economic Modeling – Baseline Damages Summary 

Location 

Total 
Computed 
Damages 
(45-year 

Simulation) 

Number of 
Damaged 
Structures 

Buyout 
Eligible 

Structures if 
No Further 
Action Is 
Taken 

Structures with 
Associated 

Damages Only

Residential 
Lower Spring Brook 
Residential 

 $ 12,110 1 0 0 

Middle Spring Brook 
Residential 

 $ 2,441,032 30 10 8 

Upper Spring Brook 
Residential 

 $ 1,767,073 33 23 9 

Spring Brook Tributary 
#1 Residential 

 $ 764,047 3 2 1 

Meacham Creek 
Mainstem Residential 

 $ 0 0 0 0 

Meacham Creek 
Tributary Residential 

 $ 566,569 23 7 9 

Businesses 
Lower Spring Brook 
Businesses 

 $ 290,036 1 1* 1 

Upper Spring Brook 
Businesses 

 $ 7,249,865 2 2* 0 

Spring Brook Tributary 
#1 Businesses 

 $ 202,709 2 1* 1 

Meacham Creek 
Businesses 

 $ 0 0 0 0 

Meacham Creek 
Tributary Businesses 

 $ 0 0 0 0 

Totals:  $13,293,441 95 42 29 

Average Annual 
Damages:  $ 295,410    

* Although these structures meet the buyout criteria, businesses are not eligible for the 
voluntary buyout program 

5.2 Flood Prone Areas 
The Spring Brook floodplain maps and the results of DEC-2 flood damage model 
analyses were used to determine areas of potential overbank flooding hazard caused 
by Spring Brook and its tributaries.  The various flood problems are described in this 
section. 
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5.2.1 Lower Spring Brook 
Approximately six thousand feet of the lower portion of Spring Brook is controlled by 
the backwater from Salt Creek.  Damages to structures downstream of Lake Kadijah 
are relatively minor.  There is some flood damage upstream of Maple Avenue near 
the intersection of Maple and Irving Park.  There is one residential structure that 
receives flood damages, but is not eligible for buyout. 

5.2.2 Middle Spring Brook 
Middle Spring Brook consists of the area along Spring Brook east of Roselle Road 
downstream to Lake Kadijah.  Nearly all the damages in this reach are in the Foster 
Avenue area north of Meacham Grove Reservoir.  The area between Meacham Grove 
and Lake Kadijah experienced significant damage in the past but this has been 
alleviated by the Meacham Grove storage facility. 

5.2.2.1 Foster Avenue Area 
The Foster Avenue area comprises the residential structures near Spring Brook from 
Foster Avenue upstream to Walnut Avenue within clusters 4, 7 and 8 in Figure 5-1.  
Overtopping of the Foster Avenue culvert causes damages along Foster and Butternut 
Lane.  The low water entry elevations for many of these structures are very low 
leading to more than one foot of flooding in the homes for multiple storm events.  
There is a storm sewer serving the area that drains directly into Meacham Grove 
reservoir.  However, this storm sewer is designed for local drainage rather than major 
flood control.  Currently, there is not an adequate outlet for overland flow and 
flooding in this area because it is a depressional area and overland flow would have 
to travel between many homes into the wetlands of the Meacham Grove Forest 
Preserve.  There are several structures that are only 30 to 40 feet away from the Spring 
Brook channel.   

There are ten structures that would be eligible for voluntary buyout in this area if no 
further action is taken to anticipate flooding.  There are ten additional structures that 
receive contents and structural damages, but are not eligible for buyout.  An 
additional five structures receive associated damages. 

5.2.3 Upper Spring Brook 
Upper Spring Brook includes the mainstem upstream of Roselle Road to the Cook 
County-DuPage County boundary.  The key features of this reach are the three long 
segments where Spring Brook is enclosed in a box culvert.  Enclosed sections can be a 
major source of flooding because they offer very little storage and the overflow is 
uncontrolled once the culvert capacity is reached.  These enclosed sections cause 
flooding within clusters 1 and 2 in Figure 5-1. 

5.2.3.1 Roselle Road Storm Sewer 
The Roselle Road Sewer conveys flow along the Spring Brook Mainstem from south of 
Ardmore Avenue to just north of Walnut Street.  The enclosed section is 1250 feet 
long.  There are several local depressional areas along the sewer with no adequate 
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overflow outlet.  Surcharging of this sewer causes water to pond in these depressional 
areas and flooding of structures adjacent to Roselle Road. 

5.2.3.2 Elm to Pine Storm Sewer 
The Elm to Pine storm sewer conveys flow from near the intersection of Elm and 
Willow to Pine and Roselle.  This storm sewer begins traveling to the east along Elm 
and then turns south to outlet in an open channel downstream of Pine Avenue.  Its 
total length is 1280 feet.  The storm sewer is located in a residential area with an 
overflow path that flows through many of the residential properties.  When flood 
flows exceed the capacity of the Elm/Pine storm sewer, storm water rises up out of 
the sewer into the overflow path and surrounding depressional areas.  This can result 
in residential flood damage. 

5.2.4 Spring Brook Tributary #1 
Tributary #1 to Spring Brook consists of about 4100 feet of channel and storm sewer 
that drain the west side of Roselle north of, and along, Lake Street.  The tributary 
drains through a 700-foot box culvert under Roselle Road into the Meacham Grove 
Forest Preserve where it joins the mainstem near the reservoir.  Upstream of Roselle 
Road, there are residential areas along with commercial development along Lake 
Street.  Three residential properties and two businesses are subject to possible 
flooding in this area. 

5.2.5 Meacham Creek 
Based on the economic modeling, the Meacham Creek Mainstem does not have any 
damages due to overbank flooding.  There are several highwater marks from the 1987 
storm event but it is unknown at this time if there are any recorded historical 
damages. 

5.2.6 Meacham Creek Tributary 
Twenty-three properties are subject to potential damages in the Meacham Creek 
Tributary #1 Watershed.  The majority of the damages on the Meacham Creek 
Tributary are concentrated between Plum Grove Road and Granville Road located 
within cluster 12 shown in Figure 5-1.  There is a small ponding area upstream of 
Plum Grove Road with a small, private golf course bordering the water.  Several 
homes border the creek and golf course and are subject to repetitive flooding.  Seven 
structures in this area would be eligible for the DuPage County voluntary buyout 
program if there were no further flood mitigation in the area. 
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Section 6 
Alternative Analysis 
 
6.1 Design Goal 
The main goal of the Spring Brook Watershed Plan is to address all flood damages to 
structures simulated in the historical period of record.  A secondary goal is to address 
associated damages where feasible and cost-effective.  An additional secondary goal 
is to reduce operation maintenance costs for flood control facilities where feasible. 

6.2 Methodology 
6.2.1 Eliminating Structural Flood Damages 
There are three basic approaches to reducing or eliminating structural flood damages.  
Alternatives are developed using these approaches either by themselves or in 
combination.  These approaches are: 

1. Construct facilities to reduce the heights of flood peaks 

2. Provide a protective barrier that prevents floods from damaging the 
structures 

 3. Remove the structures from the flood hazard zone 

These three approaches can be further broken down into six options considered for 
this watershed plan. 

 1. Flood Elevation Reduction 

a. Construct a flood storage facility 

1.    Construct at an adjacent location resulting in lower peak 
flows and flood heights in the damage area. 

2.   Divert flow at an upstream location resulting in lower 
peak flows and flood heights in the damage area. 

b. Construct a flood conveyance facility at an adjacent or 
downstream location resulting in lower flood heights. 

 2. Protection 

a. Floodproof individual structures and properties.  There are 
many types of floodproofing.  These are described in Section 
6.2.2. 

b. Construct a levee, berm or floodwall system that protects a 
group of structures 
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 3. Removal 

a. Purchase (buyout) the flood-prone property and structure 
followed by demolition and disposal of the structure. 

  b. Purchase of property and relocation of structure 

The DuPage County buyout program is entirely voluntary and subject to funding 
constraints.  Buyout eligibility does not guarantee that the County will offer to buy 
the property nor is the property owner required to participate in the program. 

6.2.2 Voluntary Floodproofing/Relocation/Floodwalls 
The DuPage County Stormwater and Floodplain Ordinance defines floodproofing as 
“Additions, changes or adjustments to structures or property that prevent the entry of 
flood water in order to protect property from flood damage.”  Voluntary 
floodproofing is recommended by the SMD for houses which suffer inundation, but 
do not qualify for buyout, and which cannot be protected by a structural flood control 
project.  Floodproofing is always an optional solution entirely at the discretion of the 
property owner.  Under the current program, the County can pay for design, but not 
construction of floodproofing measures.  Floodproofing options include, but are not 
limited to, the following: 

1. Closures:  This method consists of protecting gaps that are left open for 
day-to-day convenience, such as doors and driveways.  These closures 
act as shields and prevent water from entering.  Glass block windows 
are another example. 

2. Sealants:  This method is only used on brick veneer or masonry 
construction in good structural condition, and then only when the 
flood elevations do not exceed three feet and the flood velocities are 
negligible. 

3. Elevation:  This method consists of raising a building structure on an 
elevated support structure that extends above peak flood elevations.  
Examples of support structures include extension of foundation walls, 
piers, pilings and fill. 

4. Relocation:  This method consists of moving a building structure to a 
location where there is not a risk of overbank flooding. 

5. Berm/Floodwall:  This would involve construction of a wall or berm to 
prevent floodwater from entering the house through a window, 
doorway, etc.   
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6.2.3 Alternative Evaluation and Screening 
Based on the goals, objectives, institutional/design constraints and site limitations 
discussed above and in Section 2, structural flood damage mitigation alternatives 
were developed for consideration along with nonstructural alternatives.  Enough 
analysis was done on each alternative to reach a point of decision about whether the 
project was viable or not.  The project was deemed to be not viable if any of the 
following situations were present: 

 Inability to meet regulatory requirements of the DPCSFO or other regulatory 
programs 

 Extremely high costs in comparison to flood control benefits 

 Negative environmental impacts 

 Failure to meet the goals and objectives of the DuPage County Stormwater 
Management Plan 

 Prohibitive land acquisition requirements 

6.3 Alternative Descriptions 
6.3.1 Alternative 1: No Action 
In this alternative, no action would be taken by the SMC and the County Board.  This 
alternative represents a baseline condition with which to evaluate the other 
alternatives.   There would be no capital cost to the County and the estimated 
damages would continue to be $13,293,441 or $295,410 per year.  The benefits of no 
action would be zero. 

6.3.2 Alternative 2: Conventional Buyouts and Floodproofing 
6.3.2.1 Description 
This alternative is the “conventional” buyout and floodproofing alternative.  A 
buyout is the purchase of a residential property that meets the criteria set by the SMC 
in its Buyout Program Policy.  The DuPage County buyout program is entirely 
voluntary and subject to funding constraints.  Buyout eligibility does not guarantee 
that the County will offer to buy the property nor is the property owner required to 
participate in the program.  The purpose of the buyout is to eliminate future flood 
damages to the property and to turn the property into public open space.  The criteria 
used to determine whether a property is eligible for buyout are described in Section 
5.1.  Floodproofing technical assistance and design are offered to properties, which 
are shown to have inundation, but not to the depth or frequency required under the 
voluntary buyout criteria.  Floodproofing is also entirely at the option of the property 
owner.  Floodproofing options which appear to be viable for structures in the Spring 
Brook watershed include closures, sealants and berms. 
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Under this alternative, 42 structures are eligible for the SMC’s voluntary buyout 
program.  The buyout locations are broken down into 33 structures on Spring Brook, 
seven on Meacham Creek Tributary #1 and two on Spring Brook Tributary #1.  In 
addition, 44 property owners would be responsible for floodproofing their home.  The 
floodproofing locations are broken down into 28 on the Spring Brook Mainstem, 13 on 
Meacham Creek Tributary, and three on Spring Brook Tributary #1. 

6.3.2.2 Cost 
The total estimated cost of this alternative is $9,082,584 based on 2003 property and 
structure values.  The County cost would be approximately $8,452,584 (land 
acquisition cost for voluntary buyouts) while individual homeowners would be 
responsible for approximately $630,000 for floodproofing.  There is no change in the 
cost of maintenance for flood control facilities including Spring Creek Reservoir.  A 
cost summary is provided in Table 6-1.  Additional cost information and breakdown 
is provided in Appendix D. 

6.3.2.3 Benefits 
This alternative assumes that 42 structures are bought out and the structure and 
contents damaged houses for 44 structures are mitigated through floodproofing.  The 
residual damages remaining after the voluntary buyouts and floodproofing total 
$257,357 or $5,719 per year.  Project benefits are summarized in Table 6-2.  Alternative 
2 yields $13,036,084 in benefits resulting from damages avoided. 

6.3.3 Alternative 3:  Meacham Grove Reservoir and Relief Sewer 
6.3.3.1 Description 
This alternative involves structural improvements to Meacham Grove Reservoir and 
the relief sewer in the Foster Avenue area.  The Meacham Grove Reservoir labyrinth 
weir would be notched for a length of 150-feet to lower the overflow elevation of the 
notched section to 719.5 from the existing elevation of 720.5.  This notch will extend 
across 75 percent of the effective length of the existing weir and will divert additional 
flow to the reservoir in smaller storm events than originally designed.  The Foster 
Avenue area will have twin 36-inch relief sewers constructed along with catch basins 
and connection pipes to alleviate flooding in the depressional areas and Foster 
Avenue overtopping.  The general location of these improvements is shown in Figure 
6-1. 

After the improvements for this alternative are constructed, one structure is removed 
from being eligible for buyout leaving 41 structures that would qualify for the SMC’s 
voluntary buyout program.  The buyout locations are broken down into 32 structures 
on Spring Brook, seven on Meacham Creek Tributary #1 and two on Spring Brook 
Tributary #1.  In addition, 44 property owners would be responsible for floodproofing 
their home.  The floodproofing locations are broken down into 28 on Spring Brook, 13 
on Meacham Creek Tributary, and three on Spring Brook Tributary #1. 



Section 6 
Alternative Analysis 

A  6-5 

P:\DuPage County - Spring Brook\text\Section 6.doc 

6.3.3.2 Cost 
The total estimated cost of this alternative is $9,407,494 based on 2003 property and 
structure values and 2005 unit costs.  The County cost would be approximately 
$8,777,494 which includes land acquisition cost for buyouts, construction of the Foster 
Avenue relief sewer and construction for lowering the Meacham Grove weir.  
Individual homeowners would be responsible for approximately $630,000 for 
floodproofing.  Over the entire historical storm series, the pump operation at Spring 
Creek Reservoir saves approximately $7,720 in electrical costs.  This cost translates to 
a savings of $171 per year or $67 per storm event.  There are 70 storm events that have 
a decrease in the pump cost and 22 storm events that have an increase in pump cost.  
A cost summary is provided in Table 6-1.  Additional cost information and 
breakdown is provided in Appendix D. 

6.3.3.3 Benefits 
Project benefits for each alternative are summarized in Table 6-2.  The structural 
improvements proposed in Alternative 3 would create $357,046 in damage reductions 
during the 45-year historical storm series.  This alternative assumes that 41 structures 
are purchased and the structure and contents damaged houses for 44 structures are 
floodproofed.  The residual damages remaining after the voluntary buyouts and 
floodproofing total $259,494 or $5,767 per year.  Alternative 3 yields a total of 
$13,033,947 in benefits due to mitigated damages plus $7,720 in reduced pumping 
costs. 

6.3.4 Alternative 4:  Meacham Grove and Additional Culvert 
Improvements 
6.3.4.1 Description 
This alternative entails the same structural improvements as Alternative 3 involving 
structural improvements to Meacham Grove Reservoir and the relief sewer in the 
Foster Avenue area.  In addition to these improvements, the Foster Avenue and 
Private Driveway culverts on the Spring Brook Mainstem will be improved to convey 
more flow into the Meacham Grove Forest Preserve and ultimately into the reservoir 
over the notched Meacham Grove Reservoir labyrinth weir.  The general location of 
these improvements is shown in Figure 6-2. 

After the improvements for this alternative are constructed, one structure is removed 
from being eligible for buyout, but one is added to the list leaving 42 structures that 
would qualify for the SMC’s voluntary buyout program.  The buyout locations are 
broken down into 33 structures on Spring Brook, seven on Meacham Creek Tributary 
#1 and two on Spring Brook Tributary #1.  In addition, 42 property owners would be 
responsible for floodproofing their home.  The floodproofing locations are broken 
down into 26 on Spring Brook, 13 on Meacham Creek Tributary, and three on Spring 
Brook Tributary #1. 
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6.3.4.2 Cost 
The total estimated cost of this alternative is $9,883,995 based on 2003 property and 
structure values and 2005 unit costs.  The County cost would be approximately 
$9,273,995 which includes land acquisition cost for buyouts, construction of the Foster 
Avenue relief sewer, construction for lowering the Meacham Grove weir and 
construction of the Foster Avenue and Private Driveway culverts.  Individual 
homeowners would be responsible for approximately $610,000 for floodproofing.  
Over the entire historical storm series, the pump operation at Spring Creek Reservoir 
saves approximately $6,708 in electrical costs.  This cost translates to a savings of $149 
per year or $58 per storm event.  There are 67 storm events that have a decrease in the 
pump cost and 27 storm events that have an increase in pump cost.  A cost summary 
is provided in Table 6-1.  Additional cost information and breakdown is provided in 
Appendix D. 

6.3.4.3 Benefits 
Project benefits for each alternative are summarized in Table 6-2.  The structural 
improvements proposed in Alternative 4 would result in $2,296,717 in reduced 
damages over the 45-year historical storm series.  This alternative assumes that 42 
structures are purchased and the structure and contents damaged houses for 42 
structures are floodproofed.  The residual damages remaining after the voluntary 
buyouts and floodproofing total $258,691 or $5,749 per year.  Alternative 4 provides a 
total of $13,034,750 in benefits due to damage mitigation and $6,708 in reduced 
pumping costs. 

6.3.5 Alternative 5:  Meacham Grove, Culvert Improvements and 
Major Storm Sewer Improvements 
6.3.5.1 Description 
This alternative entails the same structural improvements as Alternative 4 involving 
the Foster Avenue relief pipe, structural improvements to Meacham Grove Reservoir, 
and the Foster Avenue and Private Driveway culvert improvements.  In addition to 
these improvements, Roselle Road storm sewer and the Pine/Elm storm sewer would 
be improved to reduce flood elevations in this high damage area.   These storm 
sewers would include construction of an additional storm sewer pipe to complement 
the existing pipe. The general location of these improvements is shown in Figure 6-3. 

After the improvements for this alternative are constructed, five structures are 
removed from being buyout eligible, but seven structures are added to the buyout 
eligibility list leaving 44 structures that would qualify for the SMC’s voluntary buyout 
program.  The buyout locations are broken down into 35 structures on Spring Brook, 
seven on Meacham Creek Tributary #1 and two on Spring Brook Tributary #1.  In 
addition, 39 property owners would be responsible for floodproofing their home.  The 
floodproofing locations are broken down into 23 on Spring Brook, thirteen on 
Meacham Creek Tributary, and three on Spring Brook Tributary #1. 
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6.3.5.2 Cost 
The total estimated cost of this alternative is $14,681,148 based on 2003 property and 
structure values and 2005 unit costs.  The County cost would be approximately 
$14,101,148 which includes land acquisition cost for voluntary buyouts, construction 
of the Foster Avenue relief sewer, construction for lowering the Meacham Grove weir, 
construction of the Foster Avenue and Private Driveway culverts, and construction of 
the additional sewer for the Roselle Road and Pine/Elm storm sewers.  Individual 
homeowners would be responsible for approximately $580,000.  Over the entire 
historical storm series, the pump operation at Spring Creek Reservoir saves 
approximately $6,229 in electrical costs.  This cost translates to a savings of $140 per 
year or $55 per storm event.  There are 70 storm events that have a decrease in the 
pump cost and 24 storm events that have an increase in pump cost.  A cost summary 
is provided in Table 6-1.  Additional cost information and breakdown is provided in 
Appendix D. 

6.3.5.3 Benefits 
Project benefits for each alternative are summarized in Table 6-2.  The structural 
improvements proposed in Alternative 5 would reduce damages in the 45-year 
historical series by $3,626,657.  This alternative assumes that 44 structures are 
purchased and the structure and contents damaged houses for 39 structures are 
floodproofed.  The residual damages remaining after the voluntary buyouts and 
floodproofing total $203,108 or $4,514 per year.  The total benefits of Alternative 5 are 
$13,090,333 in damages mitigated and $6,422 in reduced pumping costs. 

6.3.6 Alternative 6:  Meacham Grove and Relief Swale 
6.3.6.1 Description 
This alternative involves structural improvements to Meacham Grove Reservoir and 
the construction of an overflow swale in the Foster Avenue area.  The Meacham 
Grove Reservoir labyrinth weir would be notched for a length of 150-feet to lower the 
overflow elevation of the notched section to 719.5 from the existing elevation of 720.5.  
This notch will divert additional flow to the reservoir for smaller storm events than 
originally designed.  The Foster Avenue area will have a swale constructed on a 
buyout eligible property.  This swale will convey water from depressional ponding 
and culvert overflows directly into the Meacham Grove Forest Preserve.  This swale 
would provide an additional relief outlet for flooding in this area.  The general 
location of these improvements is shown in Figure 6-4. 

After the improvements for this alternative are constructed, six structures are 
removed from being eligible for voluntary buyout leaving 36 structures that would 
qualify for the SMC’s voluntary buyout program.  The buyout locations are broken 
down into 27 structures on Spring Brook, seven on Meacham Creek Tributary #1 and 
two on Spring Brook Tributary #1.  In addition, 40 property owners would be 
responsible for floodproofing their home.  The floodproofing locations are broken 
down into 24 on Spring Brook, 13 on Meacham Creek Tributary, and three on Spring 
Brook Tributary #1. 
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6.3.6.2 Cost 
The total estimated cost of this alternative is $8,317,932 based on 2003 property and 
structure values and 2005 unit costs.  The County cost would be approximately 
$7,727,932 which includes land acquisition cost for voluntary buyouts, construction of 
the Foster Avenue relief swale and construction for lowering the Meacham Grove 
weir.   Individual homeowners would be responsible for approximately $590,000 for 
floodproofing.  Over the entire historical storm series, the pump operation at Spring 
Creek Reservoir saves approximately $7,810 in electrical costs.  This cost translates to 
a savings of $174 per year or $68 per storm event.  There are 70 storm events that have 
a decrease in the pump cost and 24 storm events that have an increase in pump cost.  
A cost summary is provided in Table 6-1.  Additional cost information and 
breakdown is provided in Appendix D. 

6.3.6.3 Benefits 
Project benefits for each alternative are summarized in Table 6-2.  The structural 
improvements proposed in Alternative 6 would reduce damages in the 45-year 
historical series by $1,685,750.  This alternative assumes that 36 structures are 
purchased and the structure and contents damaged houses for 40 structures are 
floodproofed.  The residual damages remaining after the voluntary buyouts and 
floodproofing total $250,328 or $5,563 per year.  The total benefits of Alternative 6 are 
$13,043,113 in mitigated damages and $7,810 in reduced pumping costs. 

6.3.7 Alternative 7:  Meacham Grove, Relief Swale and Culvert 
Improvements 
6.3.7.1 Description 
This alternative is the same as Alternative 6 with structural improvements to 
Meacham Grove Reservoir and the construction of an overflow swale in the Foster 
Avenue area.  In addition to these improvements, the Foster Avenue and Private 
Driveway culverts on the Spring Brook Mainstem will be improved to convey more 
flow into the Meacham Grove Forest Preserve and ultimately into the reservoir over 
the notched Meacham Grove Reservoir labyrinth weir.  The general location of these 
improvements is shown in Figure 6-5. 

After the improvements for this alternative are constructed, six structures are 
removed from being eligible for voluntary buyout leaving 36 structures that would 
qualify for the SMC’s voluntary buyout program.  The buyout locations are broken 
down into 27 structures on Spring Brook, seven on Meacham Creek Tributary #1 and 
two on Spring Brook Tributary #1.  In addition, 40 property owners would be 
responsible for floodproofing their home.  The floodproofing locations are broken 
down into 24 on Spring Brook, 13 on Meacham Creek Tributary, and three on Spring 
Brook Tributary #1.  The storm sewer improvements are likely to cause increases in 
stream flows between the Pine/Elm area and Meacham Grove Reservoir.  As a result, 
there could be additional costs for flow easements and mitigation 



Section 6 
Alternative Analysis 

A  6-9 

P:\DuPage County - Spring Brook\text\Section 6.doc 

6.3.7.2 Cost 
The total estimated cost of this alternative is $8,551,769 based on 2003 property and 
structure values and 2005 unit costs.  The County cost would be approximately 
$7,951,769 which includes land acquisition cost for voluntary buyouts, construction of 
the Foster Avenue relief swale, construction for lowering the Meacham Grove weir, 
and construction of the Foster Avenue culvert and the private driveway culvert.   
Individual homeowners would be responsible for approximately $600,000 for 
floodproofing.  Over the entire historical storm series, the pump operation at Spring 
Creek Reservoir saves approximately $5,947 in electrical costs.  This cost translates to 
a savings of $132 per year or $52 per storm event.  There are 70 storm events that have 
a decrease in the pump cost and 24 storm events that have an increase in pump cost.  
A cost summary is provided in Table 6-1.  Additional cost information and 
breakdown is provided in Appendix D. 

6.3.7.3 Benefits 
Project benefits for each alternative are summarized in Table 6-2.  The structural 
improvements proposed in Alternative 7 would reduce damages by $3,913,285 in the 
45-year historical storm series.  This alternative assumes that 36 structures are 
purchased and the structure and contents damaged houses for 40 structures are 
floodproofed.  The residual damages remaining after the voluntary buyouts and 
floodproofing total $246,358 or $5,475 per year.  The total benefits of Alternative 7 are 
$13,047,083 in flood-damage mitigation and $5,947 in reduced pumping costs. 

6.3.8 Alternative 8:  Meacham Grove, Relief Swale, Culvert 
Improvements and Major Storm Sewer Improvements 
6.3.8.1 Description 
This alternative is the same as Alternative 7 with structural improvements to 
Meacham Grove Reservoir, the construction of an overflow swale in the Foster 
Avenue area, and improvements to the Foster Avenue and Private Driveway culverts 
on the Spring Brook Mainstem.  In addition to these improvements, Roselle Road 
storm sewer and the Pine/Elm storm sewer would be improved to reduce flood 
elevations in this high damage area.   These storm sewers would include construction 
of an additional storm sewer pipe to complement the existing pipe.  The general 
location of these improvements is shown in Figure 6-6. 

After the improvements for this alternative are constructed, eleven structures are 
removed from voluntary buyout list, but theoretically, five structures would be added 
to the list because of flow increases caused by the sewer improvements.  This leaves 
36 structures that would qualify for the SMC’s voluntary buyout program.  The 
buyout locations are broken down into 27 structures on Spring Brook, seven on 
Meacham Creek Tributary #1 and two on Spring Brook Tributary #1.  In addition, 38 
property owners would be responsible for floodproofing their home.  The 
floodproofing locations are broken down into 22 on Spring Brook, 13 on Meacham 
Creek Tributary, and 3 on Spring Brook Tributary #1. 



Section 6 
Alternative Analysis 

A  6-10 

P:\DuPage County - Spring Brook\text\Section 6.doc 

The storm sewer improvements are likely to cause increases in stream flows between 
the Pine/Elm area and Meacham Grove Reservoir.  As a result, there could be 
additional costs for flow easements and mitigation. 

6.3.8.2 Cost 
The total estimated cost of this alternative is $12,946,010 based on 2003 property and 
structure values and 2005 unit costs.  The County cost would be approximately 
$12,376,010 which includes land acquisition cost for buyouts, construction of the 
Foster Avenue relief swale, construction for lowering the Meacham Grove weir, and 
construction of the Foster Avenue and private driveway culverts.   Individual 
homeowners would be responsible for approximately $570,000 for floodproofing.  
Over the entire historical storm series, the pump operation at Spring Creek Reservoir 
saves approximately $5,070 in electrical costs.  This cost translates to a savings of $113 
per year or $44 per storm event.  There are 70 storm events that have a decrease in the 
pump cost and 23 storm events that have an increase in pump cost.  A cost summary 
is provided in Table 6-1.  Additional cost information and breakdown is provided in 
Appendix D. 

6.3.8.3 Benefits 
The benefits of each alternative are summarized in Table 6-2.  The structural 
improvements proposed in Alternative 8 would result in $5,341,328 in flood control 
benefits during the 45-year historical storm series.  This alternative assumes that 36 
structures are purchased and the structure and contents damaged houses for 38 
structures are floodproofed.  The residual damages remaining after the voluntary 
buyouts and floodproofing total $195,164 or $4,337 per year.  Project benefits are 
summarized in Table 6-2.  The total benefits of Alternative 8 are $13,074,844 in 
mitigated damages and $5,070 in reduced pumping costs. 

6.3.9 Alternative 9:  Meacham Creek Tributary #1 Culverts 
6.3.9.1 Description 
This alternative focuses on improvements on Meacham Creek Tributary #1.  This 
alternative includes improving the Hawthorne Lane and Plum Grove Avenue culverts 
on Meacham Creek Tributary #1 in order to provide relief for flooding near Plum 
Grove Avenue.  This alternative also includes approximately 11 acre-feet of 
compensatory storage on Meacham Creek Tributary #1 due to the increase in flows 
from the culvert improvements.  This compensatory storage would most likely be 
located downstream of Hawthorne Lane as part of the wetlands located between 
Hawthorne Lane and the confluence with Meacham Creek.  There are very few 
opportunities for compensatory storage in Meacham Creek Tributary #1 without 
purchasing additional properties.  The general location of these improvements is 
shown in Figure 6-7. 

After the improvements for this alternative are constructed, four structures are 
removed from the voluntary buyout list leaving 38 structures that would qualify for 
the SMC’s voluntary buyout program.  The buyout locations are broken down into 33 
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structures on Spring Brook, three on Meacham Creek Tributary #1 and two on Spring 
Brook Tributary #1.  In addition, 43 property owners would be responsible for 
floodproofing their home.  The floodproofing locations are broken down into 28 on 
Spring Brook, twelve on Meacham Creek Tributary, and three on Spring Brook 
Tributary #1. 

6.3.9.2 Cost 
The total estimated cost of this alternative is $8,749,905 based on 2003 property and 
structure values and 2005 unit costs.  The County cost would be approximately 
$8,129,905 which includes land acquisition cost for voluntary buyouts and 
construction of the Hawthorne Avenue and Plum Grove Road culverts.  Individual 
homeowners would be responsible for approximately $620,000 for floodproofing.  
Over the entire historical storm series, the cost of the pump operation at Spring Creek 
Reservoir actually increases slightly because of the additional flow being conveyed 
through Meacham Creek into Lake Kadijah.  The additional cost is approximately 
$410 in electrical costs.  This cost translates to an increase of $9 per year or $4 per 
storm event.  There are 41 storm events that have a decrease in the pump cost and 33 
storm events that have an increase in pump cost.  A cost summary is provided in 
Table 6-1.  Additional cost information and breakdown is provided in Appendix D. 

6.3.9.3 Benefits 
Project benefits for each alternative are summarized in Table 6-2.  The structural 
improvements proposed in Alternative 9 would reduce damages in the 45-year 
historical storm series by $450,713.  This alternative assumes that 38 structures are 
purchased and the structure and contents damaged houses for 43 structures are 
floodproofed.  The residual damages resulting from buyouts and floodproofing total 
$218,597 or $4,858 per year.  The benefits of Alternative 9 are $13,074,844 in flood-
damage mitigation. 

6.3.10 Alternative 10:  Meacham Creek Tributary #1 Storage 
6.3.10.1 Description 
This alternative also focuses on improvements on Meacham Creek Tributary #1.  This 
alternative includes removing the weir upstream of Plum Grove Road and excavating 
a 120 acre-foot gravity drained storage basin.  This facility would be located upstream 
of Plum Grove Road and downstream of Granville Avenue.  This facility would 
require the purchase of property including a private golf course and a portion of an 
elementary school’s athletic fields.  This facility would help relieve flooding to 
structures in this area while not increasing flows. The general location of these 
improvements is shown in Figure 6-8. 

After the improvements for this alternative are constructed, four structures are 
removed from the voluntary buyout list leaving 38 structures that would qualify for 
the SMC’s voluntary buyout program.  The buyout locations are broken down into 33 
structures on Spring Brook, three on Meacham Creek Tributary #1 and two on Spring 
Brook Tributary #1.  In addition, 38 property owners would be responsible for 
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floodproofing their home.  The floodproofing locations are broken down into 28 on 
Spring Brook, seven on Meacham Creek Tributary, and three on Spring Brook 
Tributary #1. 

6.3.10.2 Cost 
The total estimated cost of this alternative is $12,584,442 based on 2003 property and 
structure values and 2005 unit costs.  The County cost would be approximately 
$12,014,442 which includes land acquisition cost for voluntary buyouts and the 
construction cost for the removal of the weir upstream of Plum Grove Road and 
excavation of a 120-acre-foot storage basin.  Individual homeowners would be 
responsible for approximately $570,000 for floodproofing.  Due to the storage basin, 
flows from Meacham Creek Tributary #1 are slightly reduced such that over the entire 
historical storm series, the pump operation at Spring Creek Reservoir saves 
approximately $2,552 in electrical costs.  This cost translates to a savings of $57 per 
year or $22 per storm event.  There are 55 storm events that have a decrease in the 
pump cost and 34 storm events that have an increase in pump cost.  A cost summary 
is provided in Table 6-1.  Additional cost information and breakdown is provided in 
Appendix D. 

6.3.10.3 Benefits 
Project benefits for each alternative are summarized in Table 6-2.  The structural 
improvements proposed in Alternative 10 would reduce damages by $688,766 in the 
45-year historical storm series.  This alternative assumes that 38 structures are 
purchased and the structure and contents damaged houses for 38 structures are 
floodproofed.  The residual damages remaining after the voluntary buyouts and 
floodproofing total $211,012 or $4,689 per year.  The total benefits of Alternative 10 are 
$13,082,429 for flood-damage mitigation and $2,552 in reduced pumping costs. 

6.4 Additional Alternatives 
Various additional alternatives throughout the Spring Brook watershed were 
investigated and then dropped from further consideration due to negligible impacts, 
negative impacts or extreme potential construction cost.  Several of these are 
described below. 

6.4.1 Storage in Upper Spring Brook 
There are two storage areas, Roselle Public Works and the Lumber Yard pond, located 
in the upper reaches of Spring Brook.  These storage facilities were analyzed to see if 
they could be expanded in volume and reduce peak flows to alleviate flooding at the 
Pine/Elm storm sewer.  Providing up to seven times the existing storage volume at 
these sites does not reduce peak flows at Pine/Elm.  The Pine/Elm storm sewer is too 
far downstream from these facilities to have reduced peak flows.  These storage 
facilities already limit and delay the timing of peak flows and adding additional 
storage does not provide a positive impact to high damage areas located downstream. 
Therefore, this alternative was discarded from further analysis. 
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6.4.2 Pine/Elm Storage 
There is the potential for additional floodplain storage upstream of Elm Street, which 
is the upstream side of the Pine/Elm storm sewer.  This storage would require flood 
easements or property purchases from homeowners in this area.  Additional storage 
could be excavated and this was analyzed in FEQ.  However, due to land acquisition 
constraints, the amount of storage available provides little mitigation of the flood 
damages along the Pine/Elm storm sewer.  Therefore, this alternative was dropped 
from further consideration.  

6.4.3 Spring Creek Reservoir 
The DuPage County Forest Preserve is in the process of transferring operation and 
maintenance responsibility for the Spring Creek Reservoir to DuPage County SMD.  
The County is interested in reducing operation and maintenance cost of the Spring 
Creek Reservoir, mainly the electrical costs of running the pumps and gates.  In order 
to reduce the maintenance costs of the Spring Creek Reservoir, the amount of volume 
stored during the storm events must be reduced.  Modifying the operation of the 
Spring Creek Reservoir gate to divert less water was evaluated as a possible 
alternative in order to reduce the maintenance costs.  However, the combination of 
Spring Creek Reservoir and the Meacham Grove Reservoir were designed to alleviate 
flood damages on Spring Brook between the two reservoirs.  Based on the existing 
conditions damage analysis, there are no flood damages between Meacham Grove 
and Spring Creek.  It was determined that modifying the gate operation would 
potentially cause flood damages to areas that do not receive damages under the 
existing conditions analysis.  Instead of modifying the gate operation, watershed 
planning focused on diverting more water into the Meacham Grove Reservoir to 
reduce flood flows downstream and thereby reduce the volume being diverted into 
Spring Creek Reservoir. 

6.4.4 Lake Kadijah Dam 
In order to reduce the maintenance costs of the Spring Creek Reservoir, the amount of 
volume stored during storm events would have to be reduced.  This could be done by 
increasing the amount of flow passing over the Lake Kadijah Dam.  However, this 
would increase flows in lower Spring Brook and potentially cause more flood 
damages.  Lower Spring Brook has very few flood damages and it was deemed 
impractical to increase flows over the dam to reduce maintenance costs of the Spring 
Creek Reservoir. 

6.4.5 Virginia Detention 
The Virginia Detention Pond is located in the headwaters area of Meacham Creek.  
Expansion of this pond was considered as an alternative to provide additional 
detention for Meacham Creek.  However, according to the damage analysis, there are 
no flood damages on the Meacham Creek mainstem and therefore it was decided that 
expanding this detention basin was unnecessary.  It would be an extremely difficult 
project for the County because the Virginia Detention is located in Cook County. 
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6.4.6 Spring Brook Tributary #1 
Spring Brook Tributary #1 has three structures eligible for buyout, two structures that 
require floodproofing and two additional structures with only associated damages.  
Due to this watershed being fully developed and the damages being spread out in the 
subwatershed, no structural alternatives were analyzed for this tributary.   

6.4.7 Wood Dale-Itasca Reservoirs 
The Wood Dale-Itasca Reservoirs are four reservoirs located at the downstream end of 
Spring Brook and on the Salt Creek Mainstem.  Modifications to these reservoirs were 
not considered for analysis of Spring Brook improvements because they are used for 
flood control on Salt Creek. 


