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Section 1 Executive Summary 

The overall intent of this feasibility study is to decrease stormwater pollution, reduce flooding within the Woodlands 
neighborhood, minimize impacts on Flagg Creek, and provide guidance for the Village of Hinsdale in future site 
design.  Additionally, efforts have been made to minimize the costs associated with the proposed infrastructure 
improvements. In order to accomplish these goals, Clark Dietz, Inc. and Huff & Huff, Inc. have developed this 
feasibility study as a way to explore implementation of green infrastructure. Green infrastructure is defined as a 
collection of techniques that, when implemented, provide an overall environmental benefit more closely related to the 
conditions of the site prior to improvements.  It incorporates a strategy that manages stormwater at the source by 
integrating engineered devices along with naturalized areas. The environmental benefits include:  a reduction in 
pollutants found in stormwater runoff, an increase in the amount of stormwater infiltrating into the soil, and 
preservation of the existing character of the area.  It is believed that a reduction in infrastructure costs can be 
achieved when using green infrastructure due to a reduction of required detention and conveyance systems. Smaller- 
sized infrastructure is proposed throughout the entire drainage basin in order to treat smaller areas with each 
stormwater management technique. This concept is especially beneficial in the Woodlands neighborhood since it is 
an existing area with large dense trees and narrow-width streets. Utilizing open areas throughout the neighborhood 
to provide green infrastructure leads to smaller conveyance pipes, and thus lower costs. Additionally, this project 
could serve as a demonstration program for further green stormwater improvements in the Village and surrounding 
area. 
 
This feasibility study identifies a variety of techniques which can be used to design a collective system of 
improvements and addresses the practicability of this project within the Woodlands neighborhood; however, 
construction details, specifications and costs for all drainage basins within the neighborhood cannot be addressed 
until final design is performed and all environmental variables are known. As a result, the final design is not a single 
solution for the entire neighborhood, but rather a collection of available tools that combine to mimic the natural 
hydrology while enhancing the aesthetics of the neighborhood.   
 
Stormwater runoff throughout the neighborhood will be directed to rain gardens and permeable paver parking areas 
where a natural system of plants, soil and stone will treat the stormwater before it is either infiltrated into the 
surrounding soils or slowly discharged to the downstream system. Where large existing trees will not be disturbed, 
underground storage is also incorporated. Utilization of the D-Raintank® system by Atlantis™ for underground storage 
is used for modeling and cost estimates for the neighborhood. 
 
The approach to this feasibility study was to provide an in-depth look into one basin located within the Woodlands 
neighborhood. The 7th Street Basin was chosen for its unique characteristics such as a private pond and extensive 
existing storm sewer. XP-SWMM software was used to model the area considering the 100-year, 24-hour duration 
storm event; a typical requirement for detention basins in new construction areas. Additionally, the existing conditions 
information within the Earth Tech/AECOM Drainage Investigation dated September 2008 was used to the maximum 
extent practicable. After field investigation of the 7th Street Basin, available target areas were identified and modeled 
for storage and conveyance. These target areas can be seen in Appendix A for the basin. A detailed cost estimate 
was generated for the 7th Street Basin, and applied to the remainder of the neighborhood for an approximate 
neighborhood cost for stormwater improvements. A detailed field investigation of the other basins was not performed.  
However, a cursory review of the other basins was performed and preliminary target areas were identified in order to 
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ensure that there is enough geographical area within the remaining drainage basins to make this green infrastructure 
option feasible throughout the entire neighborhood.  
 
As described in Section 9 of this report, this feasibility study shows that utilizing the collection of green infrastructure 
tools described are feasible for implementation in the Woodlands neighborhood. It is estimated that the entire 
neighborhood improvements can be installed for a total cost of $15 Million. This cost includes the stormwater 
improvements discussed in this report as well as roadway reconstruction, and sanitary sewer and water main lining 
or replacement. Final design of the neighborhood is required to determine the conveyance path, storage 
requirements, required areas of infrastructure, etc. for the basins outside of the 7th Street Basin. Similarly, surveyed 
topography of the 7th Street Basin is required during final design to determine detailed design elements such as 
drainage patterns, proposed pavement grades, existing tree limits, etc. 
 
It is our recommendation that as a result of this feasibility study, the Village of Hinsdale proceed with final design and 
construction of a comprehensive plan for implementing green infrastructure into the Woodlands neighborhood. 
 
 
  



 

Page | 3  
 

Section 2 Project Information 

Introduction 

The Woodlands neighborhood is located northeast of the intersection of 55th Street and County Line Road in the 
Village of Hinsdale, Illinois.  The neighborhood was originally constructed without comprehensive stormwater 
conveyance.  As a result, standing water and localized flooding has been observed in many places throughout the 
neighborhood.  The primary goal of this study is to re-evaluate the stormwater management for the Woodlands 
neighborhood that was proposed as part of the Drainage Investigation by Earth Tech/AECOM dated September 
2008.  Furthermore, the costs associated with the previously proposed infrastructure improvements will be compared 
to the costs of implementing green infrastructure techniques.  
 
The Earth Tech Drainage Investigation included a traditional stormwater conveyance and detention system. Large 
storm sewers were proposed throughout the neighborhood to capture and convey stormwater runoff to the base of 
the neighborhood.  The storm sewers then discharged to underground storage facilities, where the runoff would be 
detained and slowly released.  Conversely, this study utilizes green technologies throughout the neighborhood to 
store and infiltrate stormwater runoff in an effort to maintain the current aesthetics of the neighborhood and minimize 
the total project cost.  An example of integrating green technology into a landscaped island is shown in Figure 1. 
 

 
Figure 1. Landscaped Island 

 
This feasibility study focuses on innovative green stormwater infrastructure for the Woodlands neighborhood. The 
report contains an illustrative layout of a preferred stormwater management scenario for one sub-basin within the 
Woodlands neighborhood.  Additionally, supporting calculations and cost analysis are included to demonstrate 
feasibility of implementing the proposed improvements.   
 
Study Area 

The Woodlands neighborhood is located in the southeastern portion of the Village of Hinsdale.  The neighborhood is 
bound by 55th Street on the south, County Line Road on the west, Woodside Avenue on the north and Interstate 294 
on the east.  The study area is shown in Figure 2.   
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Figure 2. Study Area 

 
In general, the drainage pattern for the neighborhood is from west to east.  County Line Road on the western 
boundary is approximately sixty (60) feet higher in elevation than Harding Road on the eastern boundary of the 
neighborhood.  Currently, the stormwater runoff is conveyed along the existing roadways to a ditch between Harding 
Road and Interstate 294 where the runoff collects on the street until sufficient capacity downstream allows the excess 
runoff to flow into the ditch along Interstate 294.   
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Figure 3. Woodlands Neighborhood Sub-basins 
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The Woodlands neighborhood was divided into six sub-basins as shown in Figure 3 (Woodside Avenue Basin, 6th 
Street Basin, Bittersweet Lane Basin, 7th Street Basin, Cleveland Road Basin, and Woodland Avenue Basin).  For the 
purposes of the feasibility study, the 7th Street Basin was studied in detail, which is shown in blue in the below figure.  
The limits of the 7th Street basin are generally one-half block on either side of 7th Street from County Line Road to 
Harding Road. 
 
It should be noted that there are two areas shown in Figure 3 (near Pamela Circle and County Line Road, as well as 
along the western boundary of I-294) which are included in the Study Area, but not located in any sub-basin. Pamela 
Circle drains west to County Line Road and has curbed streets with storm sewers. The region was not identified for 
road reconstruction and therefore, has no proposed stormwater improvements. Similarly, the area along I-294 drains 
directly into the drainage ditch and is not tributary to the area of improvement in the neighborhood. Since the 
incorporation of green infrastructure focuses on stormwater techniques in the upper portions of the drainage basins, 
improvements in this area would not be beneficial. 
 
Section 3 Existing Conditions 

Since the original construction of the Woodlands neighborhood, many of the homes have been replaced with larger 
homes.  The original neighborhood does not contain a continuous stormwater conveyance system or existing 
detention facilities; however, a few storm sewers have been installed to resolve isolated flooding issues.  In general, 
the runoff travels overland to the roadways and is conveyed to the lower elevations of the neighborhood.  Eventually 
the stormwater runoff from the entire neighborhood flows into the ditch along the west side of Interstate 294. 
 
The existing roadways within the Woodlands neighborhood has a rural cross-section (no curb and gutter) with 
undefined ditches. The streets are lined with large established trees planted close to the roadway, which is 
approximately 20 feet wide on average; however, the roadway width narrows to nearly 15 feet in some areas (see 
Figure 4). 
 

 
Figure 4. Typical Woodland Neighborhood Streets 

 
Since the current cross-section does not include curb and gutter, storm sewer, inlets or defined ditches, the drainage 
pattern consists of runoff flowing along the roadways as well as along the edge of pavement. This flow pattern erodes 
natural channels along the edge of the roadway and degrades the pavement (see Figure 5). 
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Figure 5. Typical Roadway Degradation 

 
Several residences have added pavement protection along the edge of the roadway in order increase the roadway 
width and protect the pavement from degradation. This protection is in the form of gravel, paver bricks, and asphalt. 
In some cases, large areas of impervious surfaces were added to provide additional parking for the residences as 
well as erosion protection (see Figure 6).  
 

    
Figure 6. Typical Road Edge Stabilization 

 
 
Section 4 Green Infrastructure  

Importance of Green Infrastructure for Stormwater Improvements 

As previously mentioned, redevelopment of the lots located within the Woodlands neighborhood typically involves a 
significant increase in impervious surfaces such as larger building footprints, driveways, patios, porches, etc. Each 
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redevelopment leads to less rain being absorbed on the lot and the potential for more stormwater runoff during minor 
storm events.  This may cause more frequent ponding of water or increased overland flow. 
 
Traditional techniques used to eliminate flooding include inlets and catch basins for collection, storm sewers for 
conveyance, and a central detention basin for storage and controlled release of runoff.  These methods allow for 
peak flow control, but do not explicitly address stormwater quality.  Additionally, the more frequent storm events pass 
through the detention system with little or no restriction.  Conversely, implementation of green infrastructure provides 
decentralized stormwater controls that promote infiltration, thus reducing the overall runoff and maintaining the 
natural hydrologic cycle (see Figure 7). Current stormwater management literature, including the DuPage County 
Stormwater Management Ordinance and the Draft Cook County Watershed Management Ordinance, recommend 
maximizing stormwater infiltration to reduce the impact of development on stormwater runoff quantity and quality. 
 

 
Figure 7. Hydrologic Cycle 

 
Green infrastructure is used to minimize the environmental impact of development.  This type of design aims to 
improve water quality while also minimizing the peak stormwater flows and volumes leaving a project site.  For the 
purpose of this feasibility study, “green infrastructure” is defined as a collection of techniques that, when 
implemented, provide an overall environmental benefit more closely related to the conditions of the site prior to 
improvements.  This environmental benefit may be a reduction in pollutants found in stormwater runoff, an increase 
in the amount of stormwater infiltrating into the soil, or simply a preservation of the hydrologic characteristics of the 
area. Figure 8 shows an example of green infrastructure as a roadside rain garden. 
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Figure 8. Roadside Rain Garden 

 
Green infrastructure helps manage, transport and treat stormwater runoff through a combination of natural and 
engineered systems that mimic natural conditions.  Green space has also been shown to increase property values 
and decrease the costs of public infrastructure and public services, including the costs for stormwater management 
and water treatment systems. Green infrastructure reduces stormwater runoff by capturing and absorbing water. The 
result is fewer sewer overflows, cleaner water, and reduced flooding.  Stormwater runoff is a major source of water 
pollution in the United States. In urban areas, stormwater runoff from buildings and pavement collect chemicals and a 
variety of other pollutants. Green infrastructure techniques limit pollutants from entering nearby storm sewers, which 
discharge into waterways. The plants and soils used in green technologies help improve the surrounding air quality 
by removing carbon dioxide (CO2) and other pollutants from the air.   
 
Green Infrastructure Design and Maintenance 

There are numerous types of infrastructure that fit into the category of green infrastructure. This section is meant to 
highlight those techniques used in the Woodlands neighborhood project to give a better explanation of each type of 
infrastructure. In no way should this section be taken as a complete list of green infrastructure options.  

A rain garden is a slight depression with native plantings that allows stormwater runoff from 

Rain Gardens 
impervious 

areas such as roofs, driveways, walkways, and compacted lawn areas the opportunity to collect and 
infiltrate into the ground. They reduce surface runoff by allowing stormwater to soak into the ground instead 
of flowing into storm sewers and surface waters which can cause erosion, water pollution, flooding, and 
diminished groundwater levels.  
 
Installing rain gardens is one way of developing a native vegetation community that will allow rainwater from 
direct precipitation and stormwater runoff from adjacent impervious areas to slowly infiltrate into the ground 
rather than flow directly into a storm sewer system.  Rain gardens can be designed as the endpoint of 
drainage when highly permeable soils exist. Also, rain gardens can serve as a pass-through system where 
water percolates through a series of gravel layers to be captured by a perforated underdrain. Rapid pass-
through systems reduce peak discharge and extend the time of concentration to the downstream outfall.  

Image source:       
City of Burnsville, MN 

http://en.wikipedia.org/wiki/Impervious_surface�
http://en.wikipedia.org/wiki/Stormwater�
http://en.wikipedia.org/wiki/Storm_drain�
http://en.wikipedia.org/wiki/Surface_water�
http://en.wikipedia.org/wiki/Erosion�
http://en.wikipedia.org/wiki/Water_pollution�
http://en.wikipedia.org/wiki/Flooding�
http://en.wikipedia.org/wiki/Groundwater�


 

Page | 10  
 

 
This feasibility study for the Woodlands neighborhood utilizes rain gardens to help alleviate localized 
flooding.  The study proposes various locations where stormwater runoff can be stored within the Village 
right-of-way. These areas incorporate native plantings which provide a unique benefit to the landscape of 
the neighborhood. Native plants generally do not require fertilizer and are more tolerant of the local climate, 
soil, and water conditions. Additionally, they consist of a selection of wetland edge vegetation, such as 
wildflowers, sedges, rushes, ferns, shrubs and small trees, which absorb excess stormwater runoff flowing 
into the rain garden. Stormwater is filtered through soil layers before entering the groundwater system.  
Deep root systems of native plants enhance infiltration, moisture redistribution, and diverse microbial 
populations involved in this filtration process.  Areas having less permeable native soils beneath the rain 
gardens incorporate a perforated underdrain within the base layers of the depression. This underdrain 
carries excess stormwater unable to infiltrate into the native soils from the rain garden to a downstream area 
or outfall.  
 
The native plantings within the rain gardens are live native perennials in the form of plug plants, 
supplemented with seed.  The location of the rain garden is important to native plant selection. Roadside 
rain gardens may encounter roadway contaminants such as motor oil and de-icing salt. In these areas, plant 
communities that are pollutant-tolerant should be provided (see Appendix B for various plantings). 
Information regarding the required maintenance of rain gardens is provided in Appendix C. 

Permeable pavers are an alternative to more traditional types of paving materials, and allow water to filter 
through the surface to the underlying soils. The proposed permeable pavers will provide flood control while 
maintaining parking space. Stormwater runoff brings with it pollutants, chemicals, fertilizers, sediment and 
oils, destroying the quality of water flowing into the catchment areas. Permeable pavers allow stormwater 
runoff to be absorbed by the ground underneath while still managing to provide a stable enough surface for 
vehicles.  Additional information on permeable pavers can be found in Appendix D. 

Permeable Pavers 

Considering the limited areas for detention within the existing Woodlands neighborhood, underground 
storage is the ideal type of infrastructure for this project.  Underground storage allows the maximum amount 
of detention to be provided within the right-of-way.  Traditional, above-ground detention would not provide 
the needed volume when considering the volume lost in the side slopes in order to transition to the existing 
ground elevations at the right-of-way line.  Additionally, a hazard is imposed when providing above-ground 
detention along a roadway, which would have necessitated a guard rail.  The guard rail would add additional 
cost to the project and would not be aesthetically pleasing to the residents.  Conversely, the underground 
storage within the right-of-way provides additional volume that could not have been obtained efficiently with 
traditional above-ground detention.  The areas with underground storage are providing a multi-use benefit.  
These areas can be used for both rain gardens with underground storage below the rain garden or as 
parking areas with permeable pavers and storage underneath.  This way, the storage is maximized while 
still providing the filtration of a rain garden or the needed parking provided by the permeable pavers. 

Underground Storage 

 
The D-Raintank® (Matrix®) technology by Atlantis™ has been selected as the product for the underground 
storage.  Specific manufacturer’s information on this product is provided in Appendix E.  The Raintank® 

http://en.wikipedia.org/wiki/Wetland�
http://en.wikipedia.org/wiki/Infiltration_%28hydrology%29�
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product was chosen for many reasons.  The D-Raintank® is a modular polypropylene stormwater tank with a 
high void ratio for stormwater storage and high loading strength (see Appendix E for more information).  
This product also has an infiltration component that allows the stormwater an opportunity to infiltrate into the 
surrounding soils, which would further decrease the volume of stormwater reaching the downstream system.  
Additionally, the Raintank® system allows for stormwater runoff to be filtered by a rain garden or permeable 
paver and infiltrate directly into the storage unit. 

 
Benefits of Utilizing Green Infrastructure in the Woodlands Neighborhood 

Green infrastructure is a strategy that manages stormwater at the source by integrating engineered devices along 
with naturalized areas.  For this project, the proposed naturalized areas are rain gardens and the proposed 
engineered devices are permeable pavers and underground storage.  Green infrastructure design can reduce overall 
infrastructure costs by minimizing the impact of land development while promoting sustainable infrastructure.  The 
overall intent of this feasibility study is to decrease stormwater pollution, reduce flooding within the Woodlands 
neighborhood, minimize impacts on Flagg Creek, and provide guidance for the Village of Hinsdale in future site 
design.  Additionally, this project could be used as an education tool for both residents and local developers.  
Numerous studies have been performed on the costs of green infrastructure compared to conventional stormwater 
management techniques.  These studies reveal a reduction in infrastructure costs when using green infrastructure 
due to a reduction of the required detention pond footprint and smaller storm sewer pipe (see Appendix F for an 
example cost comparison case study).  
 
Rain gardens and permeable pavers will intercept the “first flush” of runoff. This process washes collected sediment 
and other pollutants from impervious surfaces, and filters the runoff as it enters the underground storage basins.  
These improvements will collect runoff in the upper reaches of each basin, storing and infiltrating to its capacity, and 
providing a slow release to lower areas within the neighborhood. While the runoff is stored in the underground 
detention basin, some of the runoff will infiltrate into the surrounding soils and the excess will be conveyed through a 
discharge pipe to a downstream target area. Once conveyed to a downstream area, the runoff will be routed through 
that underground storage area and have another opportunity for additional infiltration and/or storage. This concept is 
known as a treatment-train approach, which will maximize the infiltration throughout the watershed and minimize the 
final discharge and storage requirements. Similarly, permeable paver parking areas provide a permeable surface 
where stormwater runoff can collect and infiltrate to underground storage areas or native soils below. In cases where 
underground storage cannot be implemented, a perforated underdrain will allow excess runoff to exit the pavement 
and travel downstream.  
 
In the event of a high-intensity storm, stormwater runoff flowing to the rain garden or permeable paver that exceeds 
the capacity and infiltration rate of the rain garden will be conveyed directly to the underground storage through an 
overflow structure. This overflow structure will be set at an elevation appropriate for the sub-basin area and consider 
the maximum amount of storage available at that location.  
 
Section 5 Proposed Improvements 

The proposed improvements include the reconstruction of the existing roadways within the Woodlands neighborhood, 
sanitary sewer and water main improvements, disconnection of combined sewer inlets, as well as green 
infrastructure stormwater management improvements.  The roadway reconstruction consists of an asphalt roadway 
with two 10-foot driving lanes and a 2-foot depressed curb on each side for pavement edge protection. The costs 
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associated with the roadway reconstruction as well as the sanitary sewer and water main improvements were 
supplied to Clark Dietz, Inc. by the Village of Hinsdale and are detailed in Section 7.  For the purpose of this 
feasibility study, the proposed sanitary sewer and water main improvements are located below the roadway 
pavement in order to minimize the disturbance to the existing landscaping within the right-of-way.   
 
The stormwater management strategy for the Woodlands Neighborhood is to address stormwater at its source via 
de-centralized techniques that allow stormwater runoff to be treated at various locations throughout the 
neighborhood.  This type of system relies on a customized solution to fit with the existing hydraulic characteristics, 
soil conditions and geometric variables of each area.  This feasibility study identifies a variety of techniques which 
can be used to design a collective system of improvements and addresses the achievability of this project within the 
Woodlands neighborhood; however, detailed application locations and costs for all drainage basins within the 
neighborhood cannot be addressed until final design is performed and all environmental variables are known. As a 
result, the proposed improvements are not a fixed solution for the entire neighborhood, but rather a collection of 
available tools used to mimic and improve the natural hydrology while enhancing the aesthetics of the neighborhood.   
 
Target areas were identified without the benefit of detailed topography, soils data or existing utility information.  
Alternatively, aerial photographs, GIS information and field investigations were used to determine target area 
locations.  Once the target areas were identified, they were further classified into one or more of the main 
components (rain gardens, permeable pavers and small underground storage areas).  The D-Raintank® (Matrix®) 
technology by Atlantis™ is used for the underground storage in the hydraulic model as well as the cost analysis. The 
system was chosen for inclusion in this feasibility study due to its underground infiltration techniques that can reduce 
the overall stormwater runoff from the storage area by promoting infiltration into the surrounding native soil as well as 
improve overall water quality.  These components are used in various arrangements to achieve the desired hydraulic 
and aesthetic outcome from each target area.  There are three basic configurations that will be applied throughout 
the neighborhood:  Roadside Permeable Pavers (with and without underground storage), Roadside Rain Gardens 
(with and without underground storage) and Median Rain Gardens (with underground storage).  
 
Roadside Permeable Pavers 

In an effort to preserve the neighborhood appearance and existing parking capacity for the residents, roadside 
permeable pavers are proposed in all existing parking areas that extend beyond the proposed roadway footprint (see 
Figure 9). Since the existing roadway is too narrow to allow for street parking, many residents have installed parking 
areas within the right-of-way in various locations throughout the neighborhood.  The existing parking areas vary in 
width, length and material.   
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Figure 9. Roadside Permeable Pavers 

 
Replacing only the existing parking areas enables the existing landscaping to remain, while providing a stormwater 
benefit through the use of permeable pavers. Underground storage is proposed in conjunction with the permeable 
paver parking areas only where it appears the excavation will not impact the existing trees.  All excavation areas for 
underground storage are located outside of the apparent drip line of the tree canopy. Further determination of 
specific allowable excavation limits will be required during final design. Where underground storage is proposed, a 
water quality inlet is placed in conjunction with the parking area. This inlet provides an overflow point for the 
stormwater into the underground storage as it ponds along the surface of the permeable pavers in large rainfall 
events. Utilizing a water quality inlet will reduce the sediment and pollutants entering the D-Raintank®, thus reducing 
the maintenance on the unit. Due to the design of the D-Raintank® system, a portion of the stormwater is able to 
infiltrate into surrounding native soils, while the remainder is slowly released through a small diameter restrictor pipe 
and routed to the next downstream target area. In areas without underground storage, a perforated underdrain will be 
placed for the length of the parking area in order to capture and convey excess flows downstream. This underdrain 
will prevent degradation to the permeable pavers by eliminating the ability for excess stormwater to pond within the 
paver system. 
 
Roadside Rain Garden 

Roadside rain gardens are located in areas where the roadway footprint cannot be increased without negative impact 
to the existing landscaping.  Therefore, these roadside rain gardens are proposed in areas that are currently open 
space within the right-of-way and can be integrated into either side of the proposed roadway throughout the 
neighborhood (see Figure 10).   
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Figure 10. Roadside Rain Garden 

 
In order to protect the rain garden from vehicular loading, a barrier curb is proposed between the edge of the 
roadway and the rain garden.  Depressed curb upstream of the rain garden directs stormwater runoff from the 
roadway into the rain garden.  The rain garden provides water quality benefits by filtering the runoff through use of 
native plantings and base soil layers. Where underground storage is proposed, a PVC inlet is installed to provide an 
overflow point for the stormwater into the underground storage unit during large rain events. Since the inlet is set at 
an overflow elevation above the base of the rain garden, settlement of sediment will occur in the ponding stormwater, 
thus reducing the sediment entering the D-Raintank® and decreasing required maintenance. Due to the design of the 
D-Raintank® system, a portion of the stormwater is able to infiltrate into surrounding native soils, while the remainder 
is slowly released through a small diameter restrictor pipe and routed to the downstream target area. 
 
Median Rain Garden 

Since existing stormwater runoff in the neighborhood currently flows to the existing roadways, installation of a median 
rain garden with underground storage provides storage volume and water quality benefits without requiring extensive 
re-grading of the surrounding area. Providing a median rain garden will require widening the footprint of the existing 
roadway to allow for the additional area needed to construct the rain garden.  Therefore, the median rain garden will 
only be provided in areas where the existing trees allow for the wider roadway footprint (see Figure 11).  
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Figure 11. Median Rain Garden 

 
The median is surrounded by barrier curb to protect it from vehicular loading and snow plows.  The median rain 
garden is intended to enhance the aesthetics of the neighborhood while also providing water quality benefits by 
filtering the runoff through use of native plantings and base soil layers.  Similar to the roadside rain garden, areas 
with proposed underground storage include a PVC storm inlet as an overflow point for the stormwater into the 
underground storage unit during large rain events. The storm inlet will allow for excess stormwater runoff that 
exceeds the capacity of the rain garden to flow directly into the underground storage unit while still allowing filtration 
of the “first flush” to occur above ground, decreasing required maintenance of the D-Raintank® unit.  Due to the 
design of the D-Raintank® system, a portion of the stormwater is able to infiltrate into surrounding native soils, while 
the remainder is slowly released through a small diameter restrictor pipe and routed to the next downstream target 
area. 
 
Section 6 Modeling (7th Street Basin) 

The previous analysis of the Woodlands neighborhood was performed by Earth Tech using XP-SWMM for both the 
existing conditions and the proposed improvements.  XP-SWMM is a fully-integrated hydrologic and hydraulic 
modeling program that is capable of modeling a wide range of infrastructure, including green infrastructure.  In order 
to compare the proposed green infrastructure improvements to the improvements proposed by the Earth Tech 
analysis, XP-SWMM was used to model the green improvements as well.   
 
Even though the same software was used to analyze the green infrastructure improvements and the improvements 
from Earth Tech, the calculation method within the program is different.  The Earth Tech model used the SCS 
method for performing the calculations.  This method does not account for infiltration; therefore an alternate method 
was needed to account for the infiltration from the green infrastructure. As a result, the runoff method was used to 
account for the infiltration in the proposed green infrastructure. 
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Approach 

The 7th Street Basin was selected for the in-depth analysis due to the complexity of the basin.  This basin contains 
unique features such as an existing pond on private property as well as sections of existing storm sewer that were 
incorporated into the design.  The existing pond is located in the northwest corner of the intersection of 7th Street and 
McKinley Lane.  Stormwater runoff is conveyed from the pond to the downstream system through an overland flow 
swale, which outlets to a storm sewer system.  Also, there is an existing storm sewer near the intersection of Taft 
Road and 7th Street.  See Figure 12 for the limits of the 7th Street Basin.   
 

 
Figure 12. 7th Street Basin 

 
The existing swale between the existing pond and the downstream storm sewer is located on private property and 
undersized.  Rather than re-grading the swale or installing a storm sewer, the approach was to provide as much 
storage upstream of the existing pond as possible.  Maximizing the storage volume upstream of the pond would not 
only minimize the necessary conveyance through private property, it would also relieve the flooding within the 
downstream portion of the basin.  The flooding in the downstream areas of the basin can be attributed to the lack of a 
conveyance or detention system as well as the large upstream tributary area.   
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Given that detailed topography and geotechnical information was not available for the 7th Street Basin at the time of 
this feasibility study, modeling the proposed improvements required several assumptions to be made.  For example, 
the location and type of discharge from the rooftops within the study area could greatly impact the amount of runoff 
reaching the Village right-of-way.  In an effort to be conservative, it was assumed that all rooftop discharges are 
directed to an impervious area (i.e. driveway) that would drain onto the right-of-way.  Additionally, the Cook County 
contours were used to determine ground slopes for the drainage areas tributary to each target area.  These contours 
were also used to approximate the rim and invert elevations of the proposed infrastructure.  The soils (and infiltration 
rates) surrounding the underground storage basins were assumed to be a silty clay for all target areas.  Finally, when 
modeling the underground storage, all areas were modeled as Quad D-Raintank® systems. 
 
Target Area Locations 

Target areas for the green infrastructure were identified throughout the neighborhood as part of the feasibility study.  
The target areas within the 7th Street Basin were field verified to ensure the types of infrastructure would work in the 
locations identified (see Figure 13). A full scale map of the target areas can be found in Appendix A. 
 
Throughout the basin, areas of existing parking and open space were identified as target areas.  Once the target 
areas were identified, all parking areas that were outside the proposed 20-foot roadway were determined to be either 
inside or outside the drip-line of the existing trees.  Areas within the drip-line are shown without underground storage.  
Conversely, areas outside the drip-line are shown with underground storage.  It is presumed that areas outside the 
drip-line would allow underground storage without significant damage to the surrounding trees.  Similarly, open space 
outside the drip-line of the existing trees was designated for rain gardens with underground storage and areas within 
the drip-line were designated for rain gardens without underground storage. 
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Figure 13. 7th Street Basin Target Areas  
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Hydraulic Model 

Each target area within the 7th Street Basin was entered into XP-SWMM, which allows for the continuous simulation 
of the system (rain gardens, permeable pavers and underground storage) as a whole.  The drainage area to each 
target area and the characteristics of the drainage area (percent impervious, length and slope) were entered into the 
model.  Additionally, the characteristics of the target area (infiltration rate, storage volume and slope) were also 
needed to complete the model.  Finally, connectivity between target areas was determined and the necessary pipe 
lengths, diameters and slopes were provided.  Once all the data was entered into the model, the model was solved 
considering the 100-year, 24-hour design storm with Bulletin 70 rainfall.  This storm event is the required design 
storm by the DuPage County Stormwater Ordinance as well as the Draft Cook County Watershed Management 
Ordinance for detention facilities designed for new development. 
 
From the existing conditions model (provided by Earth Tech/AECOM), the flow out of the existing pond reached a 
maximum discharge of 8.54 cfs during the 100-year, 24-hour storm event.  The proposed model shows the maximum 
discharge from the same storm event to be 0.91 cfs, a reduction of 7.63 cfs or 89%.  Additionally, the proposed 
release rate is less than the maximum allowable based on the DuPage County Stormwater Ordinance for new 
developments, which allows 0.1 cfs per acre or a maximum discharge of 1.21 cfs for the area upstream of the 
existing pond. 
 
The downstream portion of the 7th Street Basin did not provide as much area(s) for storage as the upstream portion.  
Although the downstream portion of the basin experiences more flooding than the upstream portion, storing the 
stormwater runoff within the upstream portion before it is conveyed downstream decreases the volume of runoff 
entering the downstream area.  Additionally, the time of concentration is greatly increased allowing the downstream 
conveyance and detention areas time to infiltrate and convey the runoff slowly rather than requiring a large detention 
basin for complete storage of runoff downstream.   
 
Section 7 Costs 

A detailed Opinion of Probable Cost (OPC) was generated for the proposed improvements within the 7th Street Basin. 
From this OPC, average costs per square foot for each of the three types of stormwater infrastructure improvements 
were determined.  The average costs are summarized below in Table 1.  These costs include the items assumed and 
described below for each type of infrastructure.  
 

Table 1. Average Costs 

Component Type Average Cost Per Square Foot 
Roadside Permeable Pavers  

with underground storage $65 
without underground storage $18 

Median Rain Garden  
with underground storage $64 

Roadside Rain Garden  
with underground storage $54 

without underground storage $6 
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Roadside Permeable Pavers with Storage 

The average costs developed include permeable pavers, aggregate subbase for pavers (14 inches), additional 
barrier curb on three sides of the paver area, four-unit depth of D-Raintank® detention basin (68.5 inches in height), 
fine aggregate surrounding D-Raintank® detention basin (12 inches), one water quality inlet at each location, and 
excavation.  The paver area is assumed to be depressed 6 inches to allow for the stormwater to pond on the surface 
and infiltrate through the pavers to the detention below.  The water quality inlet will be utilized to divert runoff in 
higher depths directly to the detention basin, thus reducing the amount of sediment and pollutants trapped in the 
basin. 
 
Roadside Permeable Pavers without Storage 

The average costs developed include permeable pavers, aggregate subbase for pavers (14 inches), additional 
barrier curb on three sides of the paver area, an underdrain, and excavation.  The area is assumed to be depressed 
6 inches to allow for the runoff to pond on the surface and infiltrate through the pavers.  The underdrain is assumed 
to be 4-inch and run the entire length of the paver area to provide conveyance during high stormwater events. 
 
Median Rain Garden with Storage 

The average costs developed include additional barrier curb on all sides of the rain garden area with curb cuts, four-
unit depth of D-Raintank® detention basin (68.5 inches in height), fine aggregate surrounding D-Raintank® detention 
basin (12 inches), an engineered soil mix layer, topsoil, mulch, plantings, one PVC inlet at each location, and 
excavation.  The median rain garden is assumed to be depressed 12 inches to allow for ponding of stormwater, 
include 2 inches of mulch, 4 inches of topsoil, and 12 inches of a sandy engineered soil mix layer. The plantings are 
assumed to be plugs and installed approximately every square foot.  The PVC inlet will be utilized to divert runoff in 
higher depths directly to the detention basin. 
 
Roadside Rain Garden with Storage 

The average costs developed for the roadside rain garden with storage are exactly as described for the median rain 
garden with storage; however, no additional curb will be installed surrounding the area. 
 
Roadside Rain Garden without Storage 

The average costs developed include an engineered soil mix layer, topsoil, mulch, plantings, one PVC inlet at each 
location, and excavation.  The rain garden is assumed to be depressed 12 inches to allow for ponding of stormwater, 
include 2 inches of mulch, 4 inches of topsoil, and 12 inches of a sandy engineered soil mix layer.  The plantings are 
assumed to be plugs and installed approximately every square foot.  The PVC inlet will be utilized to divert runoff in 
higher depths directly to the stormwater conveyance system which connects the areas within the neighborhood. 
 
It should be noted that all of the average costs for the five types of infrastructure do not include stormwater piping 
costs associated with the connection of each target area to the one downstream.  There will be pipes of various sizes 
associated with conveying the excess runoff from one target area to the next target area.  The size of the 
conveyance piping system has been modeled for the 7th Street Basin and those costs are included in the total 
stormwater infrastructure improvement cost.  
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The total stormwater infrastructure improvement cost for the 7th Street Basin was determined to be $1.2 Million, with 
a total neighborhood stormwater infrastructure improvement cost of $5.4 Million.  This cost includes a 25% added 
amount for design engineering and contingencies associated with final design.  The total neighborhood stormwater 
infrastructure cost was determined by using the detailed OPC for the 7th Street Basin and applying similar average 
costs and assumed volume requirements to the remaining basins of the neighborhood. 
 
The total project cost of $15 Million for the Village includes costs associated with roadway reconstruction, sanitary 
sewer and water main throughout the neighborhood.  The roadway, sanitary and water main costs were provided to 
Clark Dietz, Inc. by the Village of Hinsdale and are shown below in Table 2.  
 

Table 2. Project Budget 

Infrastructure Type Earth Tech Report Feasibility Study 
Stormwater Improvements $14,738,910 $5,591,250 
Roadway Improvements $5,898,010 $6,198,693 
Water Improvements $2,912,338 $2,883,160 
Sanitary Sewer Improvements $1,566,112 $489,284 

Total $25,115,370 $15,162,387 
 

Section 8 Regulatory Requirements 

The Woodlands neighborhood is located east of County Line Road and lies within Cook County; however, it is our 
understanding the Village of Hinsdale has adopted the DuPage County Stormwater Ordinance for all areas within the 
Village limits.  On the contrary, since the project is within the jurisdictional limits of the Metropolitan Water 
Reclamation District (MWRD), they may have regulatory authority over the stormwater management of the project, 
thus requiring a permit during final engineering design and construction.  Furthermore, MWRD is in the final 
development stages of a Cook County Watershed Management Ordinance.  Upon cursory review of the draft 
Watershed Management Ordinance released for public review and comment, it was discovered in Article 3, Section C 
of the Technical Guidance Manual that a Watershed Management Permit is required for any development that 
disturbs more than 0.5 acres.  If a permit is required for the Woodlands neighborhood improvements project, 
additional regulations regarding the stormwater conveyance system, detention volumes, pipe velocities, release 
rates, and others may impact the design of this project. 
 
It should be noted that although the Watershed Management Ordinance and Technical Guidance Manual are 
currently in draft form, future revisions and eventual adoption of these documents may affect the results presented in 
this feasibility study. 

 
Section 9 Recommendations 

The purpose of this feasibility study was to determine whether stormwater management improvements using green 
infrastructure techniques could be implemented to reduce flooding potential in the Woodlands neighborhood while 
also reducing the total project cost within the Village of Hinsdale’s budgeted cost range.  Clark Dietz, Inc. and Huff & 
Huff, Inc. investigated the feasibility of the 7th Street Basin for improvements using green infrastructure (rain gardens, 
permeable pavers, and underground storage with infiltration).  All of these concepts promote infiltration and the 
reduction in peak discharge from the area.  A design criterion of storing and conveying the 100-year, 24-hour storm 
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event was used for modeling the 7th Street Basin.  This is the standard storm event for detention volume sizing as 
regulated by the DuPage County Stormwater Ordinance.  After modeling of the 7th Street Basin, it was determined 
that the target areas proposed provide sufficient volume to handle this storm event for a total stormwater cost of $1.2 
Million.  Although a detailed analysis was not performed on the remaining basins, cursory field investigations 
determined that sufficient geographical area exists to incorporate a proportional amount of green infrastructure to 
provide stormwater management throughout the rest of the neighborhood.  The total infrastructure improvements for 
the Woodlands, including stormwater, roadway, sanitary sewer and water main are estimated to cost $15 Million, 
which meets the budget of the Village of Hinsdale. 
 
Detailed field topography must be performed to determine the pavement drainage patterns, excavation limits, and 
required volumes for the neighborhood.  It is highly recommended that the Village of Hinsdale investigate all 
opportunities related to individual residents applying green infrastructure on private property. Installation of rain 
barrels and rain gardens in addition to those locations shown in this feasibility study would only improve the 
stormwater flooding problems in the Woodlands neighborhood. More information can be found in Appendix G 
regarding green techniques for implementation by individual residents on private property. As a result of the feasibility 
study, it is recommended that the Village pursue final design of these green infrastructure improvements using the 
infrastructure options detailed in this report. 
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