
NOTICE 
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510 Green Bay Road 

Tuesday, September 11, 2012 
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AGENDA 
 
 

1) Call to Order 

2) Discussion 

a) Willow Road Stormwater Tunnel Project: Feasibility Report ...................................................2 

b) Forest Glen/Northwest Winnetka Engineering Study..............................................................73 

3) Adjournment 

Emails regarding any agenda item are 
welcomed.  Please email  
contactcouncil@winnetka.org, and your 
email will be relayed to the Council.  
Emails for a Tuesday Council meeting 
must be received by Monday at 4 p.m.  
Any email may be subject to disclosure 
under the Freedom of Information Act.   

http://www.villageofwinnetka.org/


Agenda Report 
 
 
Subject: Willow Road Stormwater Tunnel Project: Feasibility Report 
 
Prepared By: Steven M. Saunders, Director of Public Works/Village Engineer 
 
Date: September 5, 2012 
 

Background and Project Description 

As a result of severe flooding events in 2007 and 2008, the Village engaged the services 
of Christopher B. Burke Engineering, Ltd. (CBBEL) to evaluate two larger areas of 
southwestern Winnetka that suffered significant flood damage, and to develop flood risk 
reduction improvements to provide protection against a 10-year flood event. After receipt 
and discussion of that report, the Village Council extended CBBEL’s engagement to 
evaluate and develop improvements for 6 additional areas throughout Winnetka. This 
second study was completed and presented to the Village Council at the July 12, 2011 
Study Session – 10 days before a devastating flood event. In the aftermath of the July 
flooding event, the Village directed CBBEL to evaluate the proposed 10-year flood 
reduction improvements against the actual rainfall received July 22-23, 2012. 
Predictably, this analysis indicated that the proposed improvements would have provided 
little benefit in the face of such a large event. The Council then directed CBBEL to 
extend and expand their analysis to provide flood risk reduction against a much larger set 
of storms with 25-year, 50-year, and 100-year return periods. This analysis was 
completed and presented to the Village Council in October, 2011.  

CBBEL’s recommendations also identified an additional project, consisting of a new 
storm sewer beneath Willow Road that would convey water from a roughly 900-acre 
drainage area on the west side of the Village eastward, towards Lake Michigan. This 
project, known as the Willow Road Tunnel project, would combine improvements for 5 
of CBBEL’s 8 study areas into a single project with a cost estimate of $32.5 million. This 
is not an additional study area, but rather a combined one, with a proposed improvement 
that benefits the North (including Provident Avenue) and South of Willow Road, Cherry 
Street Outlet and the Underpass Study areas for the 100-year design storm event. The 
benefits realized in each of the study areas included with this improvement are equal to 
the benefits realized for the recommendations in each itemized study area. This proposed 
improvement consists of a an 8-foot diameter storm sewer underneath Willow Road 
running from approximately Glendale Avenue to Lake Michigan, a distance of some 
7,900 feet. Approximately 3,800 feet would be constructed by tunneling, the remainder 
by open cut methods. The project includes construction of additional storm sewer 
connected to the tunnel to provide relief to 5 drainage basins affected by frequent and/or 
severe stormwater flooding, construction of a structure to address water quality, and 
construction of an outlet structure to control water velocity and prevent erosion. The 
proposed project is graphically depicted in Attachment #1. 
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Understanding of Assignment/Purpose of Report 

While a number of potential challenges and impediments are identified with this project, 
it has the advantage of being less costly than constructing all of the previously identified 
western improvements. It is also a simpler project from the perspective that there are no 
pumping facilities required, and the project would not require land acquisition from the 
many agencies that own available open space for detention. As a result, the Council 
directed staff to further delve into the feasibility of the proposed Tunnel project, to 
determine if the project can realistically be constructed for the associated cost estimate. 
This report responds to that Council direction. 

Soil Boring Analysis 

When the tunnel project was first conceived, a significant unknown possible expense 
involved potential construction through rock, at a cost of $56.8 million, as opposed to 
construction through clay at a cost of $32.5 million. To resolve this uncertainty, and to 
verify that soils were suitable for construction via tunneling, the Village obtained soil 
borings at critical locations along the length of the proposed tunnel route. Four borings 
were advanced to a depth 5 feet below the proposed tunnel depth. No rock was 
encountered in these borings, and the soils encountered were of suitable quality to permit 
tunneling construction. While this investigation will need to be supplemented with 
detailed soil borings along the entire construction route, it can be concluded that no rock 
will be encountered, and the clay soils are suitable for tunneling construction. The soil 
boring reports are shown in Attachment #2. 

Outfall Structure Evaluation 

A key component of the Willow Road Stormwater Tunnel is the design of the outlet 
structure to Lake Michigan. This structure must be designed with multiple factors in 
mind. It must reduce outlet velocity to safe levels; it must control erosion and prevent 
pollution; it must not contribute to beach degradation; it must withstand wave and ice 
action; it must not interfere with navigation or other uses of the Lake; and it must be 
aesthetically acceptable. Given that this is a significant challenge, in the unique setting of 
a coastal environment, the Village contracted with Baird and Associates, from the 
specialized discipline of coastal engineering, to provide conceptual designs and cost 
estimates for this structure. Baird and Associates (Baird) undertook a detailed design 
study focused on this outfall structure, with the following scope of work: 
 

 Summary of coastal conditions, based on compilation/review of existing data 
(bathymetric survey, navigational charts, soil borings, beach soil sampling, water 
levels, wave climate, ice conditions, sediment transport and qualitative shoreline 
change analysis); 

 Development of conceptual outfall alternatives; 
 Preparation of probable construction costs; 
 Evaluation of alternatives and identification of the preferred option.  

 
This process was primarily based on the following criteria: 
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 Anticipated impacts on sediment transport processes and the shoreline 
(accretion/erosion); 

 Outfall sedimentation (and possible blockage); 
 Risk of structure damage by waves/ice; 
 Qualitative assessment of water mixing efficiency; 
 Regulatory agency input; and 
 Constructability and estimated costs. 

 
After determining key design parameters and criteria, Baird identified 8 potential outfall 
structure designs for consideration. Baird evaluated each of these 8 alternatives against 
critical design criteria and determined that 5 alternatives merited further consideration for 
the project. These 5 alternatives are listed below, and are more fully described in Section 
III of Baird’s report. The following table provides a description of each alternative, a 
summary of the advantages and drawbacks of each, and the estimated probable cost for 
each. 

 
 
 
 
 
 

(Remainder of Page Intentionally Left Blank)
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Alternative/ 

Short Description 

Advantages Disadvantages Estimated 
Cost 

1. Open Channel – CIP 
concrete 
 
Provide a trapezoidal cast-
in-place concrete channel 
(30’ long) with armor stone 
flanking and scour, 
discharge on the beach 

 Easy to implement, land-based 
construction 

 Cost 
 Reduced impacts to sediment 

transport 
 Does not require a baffle system 

to reduce flow velocity 
 Self-flushing capability 
 Structure footprint below 

OHWM – no anticipated permit 
mitigation for less than 0.1 acres 

 Large channel width and 
flow area 

 Aesthetics 
 Potential safety issue to 

beach users due to high 
discharge water velocity  

 Water mixing in the 
nearshore zone 

$140,000 

2. Pipe or culvert 
discharge on beach 
 
Provide a pipe or 
culvert (30’ long) with 
stone 
protection structures 
and scour stone, 
discharge on the beach 
or to the water’s edge 
(LWD) 

 Easy to implement, land based 
construction 

 Reduced impacts to sediment 
transport 

 Self-flushing capability 
 Cost 
 Structure footprint below 

OHWM-no anticipated permit 
mitigation for less than 0.1 acres 

 Pipe or culvert stability 
 Aesthetics 
 Safety issue for beach users 

due to high discharge water 
velocity to Lake Michigan 

 Water mixing in the 
nearshore zone 

 Might require a baffle 
system to reduce flow 
velocity 

$160,000 

3. Pipe or culvert 
discharge offshore 
 
Provide a pipe or 
culvert (140’ long) with 
stone 
protection structures 
and scour stone, 
discharge offshore 

 Does not require a baffle system 
to reduce flow velocity 

 Self-flushing capability 
 Water mixing in deeper water 
 Public access and beach 

enhancement opportunities 

 Pipe or culvert stability 
 Structure footprint below 

OHWM-possible permit 
mitigation 

 Impacts the sediment 
transport, beach pre-fill 
needed 

 Cost 
 Aesthetics/Lake Michigan 

views 

$550,000 

4. Pipe on lake bottom 
 
Provide a pipe (185’ long) 
with 
supporting piles above 
the lakebed with an 
offshore discharge 

 Does not require a baffle system 
to reduce flow velocity 

 Self-flushing capability 
 Water mixing in deeper water 
 Public access and beach 

enhancement opportunities 

 Pipe or culvert stability 
 Cost 
 Significant ice and wave 

uplift forces 
 Structure footprint below 

OHWM-possible permit 
mitigation  

 Impacts the sediment 
transport, beach pre-fill 
needed 

 Aesthetics/Lake Michigan 
views 

$1,050,000 

5. Buried Pipe 
 
Provide a buried pipe (215’ 
long) 
with an offshore 
discharge structure 

 Does not require a baffle system 
to reduce velocity 

 No permit mitigation 
 Water mixing in deeper water 
 Does not impact the sediment 

transport 
 Aesthetics 

 Cost $1,400,000 

 
Based on the information shown above, two alternatives stand out for ultimate 
consideration – the outfall open channel (Alternative #1) and the Buried Pipe with 
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Offshore Discharge Structure (Alternative #5). At this time staff is recommending that, of 
the two, Alternative #1 be considered as the preferred alternative, based primarily on its 
significantly lower initial capital cost ($140,000 vs $1,400,000). 
 
Baird’s final report is attached as Attachment #3.  

 

Regulatory Agency Evaluation 

The proposed project involves diverting significant subwatershed of the Skokie River 
east, through a drainage divide and into Lake Michigan, via a new stormwater discharge 
system to the Lake. The project will therefore require permitting and cooperation with 
several regulatory agencies, including the Illinois Environmental Protection Agency, the 
US Army Corps of Engineers, the Illinois Department of Natural Resources, the North 
Cook County Soil and Water Conservation District, and the Metropolitan Water 
Reclamation District of Greater Chicago. Staff has engaged these regulatory agencies in 
multiple meetings to discuss the project, and the following describes staff’s 
understanding of the current regulatory environment and approach of each agency. 

Illinois Environmental Protection Agency (IEPA). The IEPA is one of three agencies that 
exercise jurisdiction over discharges to Lake Michigan via a “joint permit” process. The 
IEPA’s regulatory interest in this project is derived from the Clean Water Act, and they 
will therefore evaluate this project from a water quality and resource protection 
perspective. The project will be processed through Section 401 of the Clean Water Act, 
which requires that a permit applicant assure the following: 

 Applicable water quality standards will not be exceeded;  
 All existing uses of the Lake will be fully protected;  
 Incorporate all technically and economically reasonable measures to avoid or 

minimize increase in pollutant loading;  
 If an activity results in an increased pollutant loading, that activity must benefit 

the community at large. 
 

Unfortunately, the means to demonstrate these assurances are very project-specific, so the 
IEPA was unable to evaluate or determine the likelihood of the Village obtaining a 
project permit. IEPA did, however, provide guidance on the most important factors to be 
considered in their evaluation of the project. The Village will need obtain and provide 
chemical sampling data sufficient to demonstrate the water quality in the Village’s 
existing storm sewer system. This work is included in the water quality assessment being 
performed by Baxter & Woodman under the Stormwater Master Plan contract. The data 
developed from this assessment will provide the Village and the IEPA with information 
necessary to develop a water quality protection plan to be incorporated into the formal 
permit application.  

During staff’s meetings with IEPA, we discussed the possibility of managing water 
quality at distributed points throughout the project reach, as opposed to a single, “end of 
pipe” treatment structure. This approach would consist of managing for sediments, 
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floatables, oils and grease, nutrients, and other common stormwater contaminants at 
intermediate intake points rather than the outlet point. Another key point in this approach 
is the possibility of designing the project such that approximately the first inch of rainfall, 
which contains most contaminants, would be directed via the existing stormwater system 
to the Skokie River, rather than the Lake. Without committing to approval, the IEPA 
expressed that this approach is sensible and worth pursuing. 

US Army Corps of Engineers (USACE). USACE is the second of the three major 
regulatory agencies involved in the “joint permit” application process. The USACE 
project manager assigned to the tunnel project was very forthcoming with comments 
about the feasibility of the project. USACE is primarily concerned with physical aspects 
of the project associated directly with the discharge structure, including erosion and 
sediment control, impacts on navigation and safety, potential impacts on natural Lake 
Michigan near-shore processes (sediment transport) and adjacent properties, maintenance 
of public accessibility and aesthetic appearance. USACE reviewed each of the 5 potential 
discharge structures under consideration with staff, CBBEL, and Baird, and did not 
express extreme concerns with any of them. USACE indicated that the amount of effort 
involved in permitting the outfall structures would vary with the amount of disturbance 
below the Ordinary High Water Mark caused by the outfall structure. Alternate #1, 
consisting of a fairly simple discharge structure outletting directly to the Lake, produces 
the fewest potential impacts and would be the least difficult to permit. The remaining 
outlet structures create more construction disturbance and extend further into the Lake, 
causing greater potential impacts on natural near-shore processes and navigation.  

 Illinois Department of Natural Resources (IDNR). IDNR is the third agency involved in 
the “joint permit” process. During our meetings, IDNR expressed that they would likely 
permit the project provided that the other two agencies in the joint permit process were 
satisfied. IDNR’s primary concern with this project centered on ascertaining that the 
project would result in increased quantities of stormwater being delivered to the Lake 
from the Skokie River watershed, partially reversing a 100-year-old diversion of 
stormwater from the Chicago River system away from the Lake. A monitoring plan will 
have to be implemented for the preferred alternative. This plan relies on annual survey 
information and analyzing the nearshore morphological changes. The goal is to 
demonstrate the project does not produce any significant impacts on near-shore processes 
(sediment transport) and adjacent properties. 

North Cook County Soil and Water Conservation District (NCCSWCD). NCCSWCD’s 
interest in this project pertains to sedimentation and erosion control, which are aspects 
more associated with construction of the project rather than the design or permitting. The 
Village will have to develop a very robust erosion and sedimentation control plan for the 
contractors to implement and follow, however this does not appear to be a significant 
hurdle for the project. 

Metropolitan Water Reclamation District of Greater Chicago (MWRDGC). The 
MWRDGC has stormwater permitting authority in Cook County, and thus the Village 
would need to obtain a permit for the new outfall structure from the MWRDGC. During 
meetings with MWRDCG staff, including the Executive Director, the Village was 
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informed that MWRDGC would likely issue a permit for the project if the three “joint 
permitting” regulatory agencies approved the project. 

Summary. The proposed project is being considered in a very complex regulatory 
environment. Based on meetings thus far, it does not appear that there are insurmountable 
hurdles or impediments to the project from regulatory agencies. The IEPA appears to be 
the agency that will require the most effort and consideration during project design, 
however they seem to have a clear process to follow, and they have been open to 
favorably consider the Village’s initial conceptual plan to address their concerns. The 
next steps involved with fully understanding IEPA’s requirements is to complete the 
water quality evaluation. 

One uncertainty resulting from the complex permitting environment is the effect on the 
timeline and project schedule. It would not be unreasonable to expect the total elapsed 
time for the permitting phase of this project to run 12 – 14 months from the initial permit 
submittal to final regulatory approval. 

One other factor to consider, which was raised by each regulatory agency, is the necessity 
for early and effective communication and involvement with various stakeholders. Lake 
Michigan is a critical resource to a wide variety of stakeholder groups, and the earlier and 
more effectively the Village engages these groups, the more likely that their input to the 
permitting process will be informed, thoughtful, and beneficial to the project as a whole. 

Railroad Evaluation 

The proposed project routing traverses beneath the Union Pacific Railroad (UPRR) at 
Willow Road. Staff has contacted Union Pacific and learned that they have pre-existing 
standards and requirements in place for utilities traversing beneath their facilities. These 
requirements include a minimum depth beneath the trackbed of 4.5 feet (the proposed 
tunnel will be approximately 18 feet below the trackbed), and the inclusion of a casing 
pipe beneath the railroad trackbed. Tunneling is a permitted method for installation of 
utilities beneath railroad facilities. Because of the size and depth of the proposed tunnel, 
the proposed project will require approval from the office of the Chief Structural 
Engineer. However, discussions with UPRR staff indicate that the project should be 
considered as feasible subject to these permitting requirements. 

The application form also contains other requirements common to railroad construction 
(protective liability insurance, use of railroad flaggers during contractor operations, etc.), 
which pose no special or unique concerns for this project.  Based on this information, it 
appears that there are no significant difficulties or unanticipated expenditures associated 
with construction beneath the Union Pacific Railroad Right-of-Way. 

Utility Evaluation 

The proposed tunnel project is a significant construction project, and there is a high 
likelihood that the project will come into conflict with existing utility infrastructure at 
various points. At this time, it should be considered a given that minor utility structures 
such as sewer, water gas, cable, and electric services will be in conflict with aspects of 
the proposed construction. This occurs with just about every utility construction project, 
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and even street repair projects, and is typically handled as part of the construction 
planning process. What could be much more problematic, however, would be the 
presence of a major utility conflict with a regional fiber optic line, high pressure gas 
lines, MWRDGC intercepting sewers, or other critical infrastructure. While the Village 
ultimately has the authority to require relocation of utilities located in its rights-of-way to 
allow implementation of Village projects, relocations are often technically difficult, time 
consuming, and can result in increased project costs. Staff has obtained the locations of 
key water, gas, electric, and communications infrastructure from various public and 
private utilities and there are some points of conflict that will need to be addressed. 
Among these are the presence of an ATT duct bank underneath Hibbard Road, a fiber 
optic cable along Ash Street and Willow Road towards the very west end of the project, 
and some Village sanitary sewers and water mains.   

Cost Evaluation 

When the tunnel project was initially proposed, CBBEL provided general per-foot cost 
estimates for the tunneled portion of the work, based on information they derived from 
previous tunneling projects they had designed. In order to more fully understand the costs 
of the tunneling portion of the project staff and CBBEL worked with a local tunneling 
contractor, Kenny Construction, to further refine and detail tunneling cost estimates.. 
Kenny Construction is a large contractor based in Northbrook with experience in 
constructing tunnels throughout the United States. After discussing the project and 
reviewing the details, Kenny Construction prepared a more detailed cost breakdown 
using the preliminary designs prepared by CBBEL. Whereas CBBEL’s initial cost 
estimate was based on cost-per-foot for previous projects, Kenny’s cost breakdown was 
prepared using unit costs, estimates of time required for the project, estimates of 
materials to be hauled out, mobilization costs, and other details. Kenny Construction has 
estimated the tunneling portion of the project to cost $9.541 million, compared to 
CBBEL’s initial estimate of $8.25 million.  

At the time of preliminary engineering, CBBEL included $50,000 for an erosion control 
structure at the Lake Michigan outfall. This cost has been increased to $140,000, 
representing the least costly preferred alternative provided by Baird Associates for the 
outfall structure. 

A side-by side cost estimate for the project is shown below, comparing CBBEL’s initial 
costs and the current, all-in cost estimate including Kenny Construction’s modified tunnel 
costs, the revised outfall cost estimate as prepared by Baird Associates, and additional 
project related costs such as project management and material testing. 

(Remainder of Page Intentionally Left Blank)
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Item Original Cost 

Estimate 
Current Cost 
Estimate 

Comments 

Seeding/Erosion Control Blanket $15,000 $15,000  
Topsoil Furnish and Place $20,000 $20,000  
Remove Storm Sewer & Structure $230,000 $230,000  
Storm Sewer, RCP (24” to 96”) $6,635,000 $6,635,000 Combines several diameters of storm 

sewer 
Storm Sewer, RCP 96”, Tunneled $8,250,000 $9,540,870 Used Kenny Construction Detailed 

Estimate, see Attachment #4 
Box Culvert 5’X8’ $1,125,000 $1,125,000  
Storm Structures, 5’ Dia., 7’ Dia, 10’ 
Dia. 

$965,000 $965,000  

Junction Chamber $100,000 $100,000  
Riprap with Filter Fabric $5,000 $5,000  
Class D Pavement Patches, 12 “ $2,649,975 $2,649,975  
Trench Backfill, Special $2,981,250 $2,981,250  
Energy Dissipater $50,000 $140,000 Used Baird Associates estimate for outlet 

Alternate #1 
Water Quality Structure $94,000 $94,000  
Traffic Control $1,000,000 $1,000,000  
Construction Layout $500,000 $500,000  
Utility Relocations $- $200,000 Conceptual Estimate 
Subtotal Construction $24,620,225 $26,201,095  

Contingency (20%) $4,924,045 $4,763,176 Contingency reduced to 15% (from 20%) 
on tunneling item based on additional 
detail 

Construction Total $29,544,270 30,964,271  
Design Engineering (4.5%) $1,329,492 $1,393,392 Percentage of construction costs 
Construction Observation (4.5%) $1,329,492 $1,393,392 Percentage of construction costs 
Permitting (1.0%) $295,443 $309,643 Percentage of construction costs 
Feasibility Studies $- $37,750 Completed 
Material Testing $- $35,000 Estimate 
Project Management (1.5%) $- $464,464 Estimate 
 
Total Estimated Project Cost 

 
$32,498,697 

 
$34,597,912 

 
 

 

It can be seen that the more detailed cost estimate for the tunneling work and the outlet 
structure has resulted in an increased cost, from approximately $32.5 million to 
approximately $34.6 million. 

Project Timeline and Decision Points 

The following is a simplified flow chart that outlines the major work tasks that remain on 
this project. At the end of each of these steps is an opportunity for the Council to make a 
decision on whether or not to continue advancing the project. The total elapsed time on 
this project, from today to the end of construction, is estimated at approximately 60 to 66 
months. Therefore, if the Village were to begin contracting with a design engineer in 
April of 2013, Construction would be complete in the spring of 2018. 
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Potential Alternate Routes and Methods 

During discussions with Kenny Construction, some potential project modifications were 
identified that could reduce the overall cost of the project. These modifications involve 
relocating most of the large diameter storm sewer, including the tunneled portion, from 
Willow Road one block north to Ash Street. The proposed storm sewer would still have 
an outlet to Lake Michigan at Willow Road, since that is where the public access point is 
located. However, relocating the storm sewer to Ash Street eliminates some of the 
connecting pipe runs necessary and will reduce the project cost somewhat. Relocating the 
pipe run to Ash Street would also potentially allow construction to proceed using a 
different tunneling method known as direct jacking. This method would require 
additional shafts to be constructed that would not be possible on Willow Road because of 
the attendant traffic disruption. However, Kenny Construction has suggested that this 
approach could reduce the overall construction cost. 

At this time it is not known the extent to which the construction cost could be reduced 
with this project change, however this information could be obtained with a further 
iteration of the preliminary project design, and further design/construction input from 
Kenny Construction. This will be further discussed in the “Recommendations” section 
below. 

Conclusion and Recommendations 

At this time, information points to the following conclusions: 

1. The project appears to be feasible from a technical and regulatory perspective. While 
the proposed project is not without challenges, none of the challenges appear 
insurmountable at this time. 

Feasibility 
Study

(Complete)

Develop 
Alternates 

(2 Months)

Identify 
Financing 

(4 Months)

Contract with 
Design Engineer

(2 Months)

Preliminary 
Design 

Engineering 

(8 Months)

Permitting 

(14 Months)

Final 
Engineering 

(4 Months)

Bidding & 
Contract Award

(2 Months)

Construction

(24‐30 Months)
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2. The project timeline is estimated at an elapsed time of 30 months from authorization 
to proceed with detailed engineering and permitting until construction begins, with an 
additional 24 – 30 months of construction anticipated. 

3. The estimated project cost, including all expenses related to connecting the five 
drainage areas to the tunnel, is $34.6 million, with the possibility of reduction using 
an alternate route (Ash Street) and alternate construction methods. 
 

While there are several decisions that need to be made before advancing with detailed 
engineering and permitting for the project, the first next step on this project is to engage 
CBBEL and Kenny Construction with two small contracts, with no promise of future 
work, to develop and evaluate the cost of a possible alternate project route using Ash 
Street, and using the direct jacking method of construction. It is estimated that the total 
value of these two contracts will be less than $15,000. 
 
Recommendation: 
Consider directing staff to obtain contractual pricing from Christopher B. Burke 
Engineering, Ltd., and Kenny Construction to develop preliminary conceptual plans and 
cost estimates for an alternate project route using Ash Street, and using the direct jacking 
process for construction.  

Attachments: 

1. Preliminary Project Map 
2. Soil Boring Report 
3. Baird Report 
4. Tunneling Cost Estimate 
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ATTACHMENT #1 

PROJECT MAP 
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This report was prepared by W.F. Baird & Associates Ltd. for Village of Winnetka.  The 

material in it reflects the judgment of Baird & Associates in light of the information available to 

them at the time of preparation.  Any use which a Third Party makes of this report, or any 

reliance on decisions to be made based on it, are the responsibility of such Third Parties.  Baird 

& Associates accepts no responsibility for damages, if any, suffered by any Third Party as a 

result of decisions made or actions based on this report. 
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EXECUTIVE SUMMARY 

W. F. Baird & Associates Ltd. (Baird) was commissioned by the Village of Winnetka, Illinois to 

conduct an assessment of potential alternatives for a proposed stormwater outfall to Lake 

Michigan, for the Stormwater Relief Tunnel at the eastern end of the Willow Road location.  

This report presents the methodology and preliminary results of Baird’s feasibility study, which 

included the following key tasks: 

 Summary of coastal conditions, based on compilation/review of existing data (bathymetric 

survey, navigational charts, soil borings, beach soil sampling, water levels, wave climate, ice 

conditions, sediment transport and qualitative shoreline change analysis); 

 Development of conceptual outfall alternatives; 

 Preparation of probable construction costs; 

 Evaluation of alternatives and identification of the preferred option. This process was 

primarily based on the following criteria: 

 Anticipated impacts on sediment transport processes and the shoreline 

(accretion/erosion); 

 Outfall sedimentation (and possible blockage); 

 Risk of structure damage by waves/ice ; 

 Qualitative assessment of water mixing efficiency; 

 Regulatory agency input; and 

 Constructability and estimated costs.  

The project findings were presented and discussed during a meeting with the regulatory agencies 

on May 10, 2012.  The input provided was valuable for alternative final screening and refinement.  

It is noted that effluent dispersion and pipe hydraulics have not been considered in the present 

study; it is understood that these issues will be addressed during the detailed design phase.   
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In addition, it is noted that there is an existing outfall in the vicinity of the proposed outfall; 

however, no information is available regarding the existing outfall.  It may be possible to reroute 

the discharge from the existing outfall and incorporate it into the new outfall.  This option has not 

been considered in the present study, but could be assessed during the detailed design phase. 

The main goal of the study is to identify a preferred conceptual design for the outfall structure that 

will be the starting point for permitting and detailed design development.  It is suggested that the 

detailed design phase also include the assessment and development of designs for bluff toe 

protection and slope restoration at the project site.   
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1.0 INTRODUCTION 

The Village of Winnetka, Illinois (the Village) is planning a stormwater relief project that would 

allow for the construction of an eight-foot diameter storm sewer pipe underneath Willow Road, 

from Glendale Avenue to Lake Michigan.  The storm sewer is intended to convey the excess 

stormwater to Lake Michigan via an outfall, to be designed for a 100-year event flow of 920 cubic 

feet per second (cfs). Under this flow condition, the peak velocity in the pipe will be approximately 

20 feet per second (fps). 

The project site is located on the Lake Michigan shoreline, approximately 18 miles north of Chicago.  

Locally, the shoreline is heavily altered and armored by structures, predominately steel sheet pile 

groynes and armor stone revetments.  

A site visit was performed on March 7, 2012.  The existing site consists of a narrow sandy beach.  

There is a 110 ft long concrete pier (partially open) to the north, with a dumped stone revetment 

north of the pier.  A groyne field is located to the south; the groynes appear to be effective in 

maintaining a stable beach at present (during low water levels).  Based on visual observations, the 

beach consists of medium sand with gravel and cobbles.  There is also an existing 24’’ diameter cast 

iron pipe with supporting steel “H” piles that extends into the lake and terminates with a steel 

framed outfall structure.  Village records indicate that this appears to be an outfall from the railroad 

cut drainage system, but no flow information is available.  The beach and existing discharge pipe 

are shown in Figure 1. 

The existing bluff slopes steeply to a height of approximately 35 feet, with concrete stairs at the site, 

as shown in Figure 2.  A portion of the bluff toe and slope are protected by dumped-in-place 

concrete rubble and stone.  These works appear to be ineffective in maintaining a stable bluff, as 

noted by the off-vertical trees.  In general, the shore protection on the property is ad-hoc in nature, 

and does not appear to have been well engineered.  It appears to have shifted (failed) due to storm 

runoff from the bluff (from the cul-de-sac at the east end of Willow Road) and wave action (scour 

and bluff toe erosion), the latter of which would be more severe during periods of high lake levels.  

It is expected that the bluff slope will continue to deteriorate in the future unless bluff stabilization 

measures are implemented.  
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Figure 1: Existing Conditions - Beach and Discharge Pipe 

 

 
Figure 2:  Existing Conditions - Bluff Slope and Stairs 
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2.0 BACKGROUND INFORMATION 

A summary of the existing conditions is presented below.  This information provides the basis for 

understanding the site constraints and opportunities, and directly assists in the process of 

formulating conceptual design alternatives.  

The existing conditions at the site are influenced by the regional/geomorphic shoreline 

characteristics, environmental conditions (i.e. winds, waves, lake levels and ice – often termed 

metocean conditions) which drive coastal processes (i.e. circulation and sediment transport), and 

man-made changes to the shoreline that alter these conditions and processes.  

2.1 Regional/Geomorphic Shoreline Characteristics 

Throughout the Lake Michigan shoreline, from Waukegan in the north to Wilmette in the south, the 

shoreline consists largely of bluffs, with heights ranging from 20 to 60 feet.  The composition of the 

bluff and underlying nearshore material is cohesive glacial till with sand cover.  Historically, the 

sand cover has provided some protection to the underlying cohesive material and reduced bluff 

erosion.  However, the construction of the Waukegan Harbor, beginning in the 1880’s, and the 

Great Lakes Naval Training Center Harbor in 1923, both north of the project site, resulted in a near 

total interruption of the supply of sand to the study reach for a considerable period of time 

(Chrzastowski and Trask, 1995). 

Furthermore, the installation of extensive coastal protection structures along the shoreline to the 

north of the project site has reduced the quantity of sand released into the nearshore by bluff 

erosion.  The presence of the updrift harbors and continued armoring of the shoreline has caused a 

significant reduction in the volume of sand remaining along the shoreline and nearshore profile in 

this region.  This has allowed wave action to act on the underlying cohesive glacial till, causing 

irreversible erosion, termed lakebed downcutting.  Lakebed downcutting is a process where the 

nearshore is progressively deepened, resulting in larger and more energetic waves reaching the 

bluff toe and shore protection, and causing accelerated erosion and/or damage to shore protection 

structures and the infrastructure they protect. 

Lakebed downcutting rates are best calculated with the aid of fixed erosion monitoring profiles 

measured over a period of years and decades.  Survey data from profile stations at Highland Park 

(near Ravine Drive, seven miles north of site) and Kenilworth Waterworks (0.6 miles south of site), 

with data going back to 1975, were reviewed.  The nearshore downcutting rates at these locations 

have been previously estimated to be in the order of 1.6 and 5 mm per year (Baird, 2000).  More 

recent profile measurements made by Baird in 2010 for the US Army Corps of Engineers (USACE) 

confirm that lakebed downcutting is still active in the area (Baird, open file).  Based on this 

information, and assuming a proposed 50-year project life, it is expected that the total nearshore 

downcutting will be in the order of three to ten inches over the project life.   
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It is noted that the project design life, extreme design event and acceptable risk of damage have not 

been defined at this time.  These criteria will be discussed/defined during the detailed design phase. 

Regardless of the design concept selected for implementation, lakebed downcutting will be an 

important consideration in the detailed design of the proposed outfall structure.   

2.2 Local Beach and Nearshore Sediments 

The properties of the beach sediment and sediment depths are important to the local response of 

the shoreline.  At this time, no sediment samples have been collected from the project site.  

However, Baird has collected sediment samples at another project site located 1.8 miles to the north.  

These data are summarized below, as they are relevant given the proximity and generally similar 

shoreline conditions of the two sites.  

A series of core samples collected on the beach and in the nearshore at the other project site indicate 

approximately three feet of sand over at least 27 feet of very stiff and silty clay (the clay extended 

below the limit of the borehole).  The overlying sand on the beach consisted of fine to medium sand 

with a median grain size (D50) of approximately 0.3 mm.  Progressing lakeward into the nearshore 

zone, some winnowed gravel (with a D50 of approximately 10-20 mm) over clay was observed.  

Similar findings are common on cohesive shorelines with thin sand cover around the Great Lakes, 

in areas with limited sand supply. 

It is worth noting that these conditions were recorded in July 2011; Lake Michigan is currently in a 

period of low water.  During periods of high water, the sand would move further offshore in 

response to storm events. 

2.3 Topography and Bathymetry 

Note:  unless otherwise noted, all elevations in this report are referenced to Chart Datum (CD) or Low Water Datum 

(LWD) for Lake Michigan.  0 CD = 0 LWD = 577.5 ft above International Great Lakes Datum. 

No site specific topographic or bathymetric surveys have been undertaken at this time.  In addition, 

regional bathymetry datasets, such as the Lidar dataset (NOAA, 2008), do not include data in the 

immediate nearshore area.  Nearshore bathymetry was recently collected by Baird in 2010 (Baird, 

open file) for another project located 1.8 miles to the north.  These data were merged with available 

landside data (NOAA, 2008) in order to develop a representative beach and nearshore profile, as 

shown in Figure 3.   
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Figure 3: Winnetka Offshore Profile 

 

As can be seen from the plot, the profile exhibits a concave shape, with a progressively flatter slope 

as one moves offshore.  This profile shape is typical of eroding cohesive shorelines on the Great 

Lakes. 

A preliminary project basemap has been developed using the available survey data.  The 2008 

SHOALS Lidar data coverage is presented in Appendix A.  These data have adequate coverage 

within 100 feet of the water’s edge, but there is a significant data gap shoreward of -10 ft LWD.  

This is likely due to the data collection difficulties in the surf zone, where wave action impedes 

accurate readings.  These data have been supplemented with information presented in Chart 14905 

(NOAA, 2007) in order to generate 1-foot bathymetric contours.  The combined database is overlain 

on a 2008 aerial photograph and is presented in Appendix B. 

2.4 Historic Shoreline Changes 

The long term average bluff retreat rates along this section of shoreline (Waukegan to Wilmette) 

have ranged from 0 to 1 m/year (0 to 3.3 ft/year) over the period from 1937 to 1987 (Jibson, Odum 

and Staube, 1994).  Based on a previous study by Baird in the Winnetka area (Whitebridge Lane, 

2012), the bluff in the project area appears to have been relatively stable since at least the 1950s, 

likely owing in large part to the installation of shore protection.  However, there have been 

significant variations in the beach width over this time, likely caused by a combination of varying 

lake levels, the impact of varying lake levels on coastal processes, and changes in shoreline 

protection.   
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As noted earlier, nearshore lakebed downcutting is an ongoing process.  Should the current shore 

protection not be maintained, eventually the shoreline and bluffs will erode to “catch up” with the 

downcutting of the nearshore lakebed.   

2.5 Water Levels 

Water levels on Lake Michigan vary in response to long-term and seasonal climatic fluctuations 

(predominantly precipitation and evaporation) over the Great Lakes drainage basin and over the 

short-term as a result of individual weather systems (storm surge).  Long-term monthly mean lake 

levels were obtained from the USACE, Detroit District.  The historic data extending from 1918 to 

2011 is summarized in Figure 4.   

Since 1918, the average monthly lake level on Lake Michigan has varied from a high of 582.35 feet 

IGLD 1985 (+4.85 feet CD) in October 1986 to a low of 576.05 feet IGLD 1985 (-1.45 feet CD) in 

March 1964.  The long-term annual average level is 578.9 feet IGLD 1985 (+1.4 feet CD).    

The seasonal variation on Lake Michigan is typically in the order of one foot, with the annual high 

occurring in the summer (June-July) and the annual low occurring in the winter (January-

February).  Localized, short-term storm surges of up to three feet (positive/setup or 

negative/setdown) may also occur in response to the passage of individual storm events.  The 

extreme high and low monthly water levels on record at Calumet Harbor are +4.02 (August 1952) 

and -1.55 (February 1964) ft LWD, respectively. 

Lake levels are a significant factor when considering coastal processes and the design of coastal 

structures.  Higher lake levels allow larger waves to impact the shoreline and coastal structures.  

Lower lake levels increase the potential for local scour and nearshore downcutting.  In addition, 

wave action at varying lake levels may redistribute the sand cover across the nearshore profile.   

Considering the present study, high water levels will be a critical consideration in the design of any 

proposed outfall structure due to wave loads, while low water levels will be a critical consideration 

with respect to potential sedimentation (blocking) of the outfall.  It is important to note that periods 

of high (or low) lake levels tend to persist for several years.  For example, referring to Figure 4, lake 

levels have been below average for the past ten years. 

Based on the historical data, as well as extensive experience in the planning, design and 

construction of coastal structures in this region, it is recommended that the design of the storm 

sewer outfall consider an extreme water level range of -1.5 to +6 ft LWD. 
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Figure 4: Monthly Mean Lake Levels on Lake Michigan (1918-2011) 

 

2.5.1 Lake Levels 

As noted earlier, fluctuations in lake level occur over seasonal and annual scales as well as decadal 

scales.  Monthly mean lake levels are published by the USACE each month and archived online.  

The historical data for Lake Michigan are presented in Figure 4.  The more recent data (1965-2011) 

have been analyzed to provide three representative lake levels for consideration in this study.  

Specifically, Table 1 presents estimates of a “typical” high water level (80th percentile of the annual 

maximum of the monthly means), the average lake level (median of the annual maximum of the 

monthly means) and a “typical” low-water level (20th percentile of the annual maximum of the 

monthly means).  These lake levels do not include storm surge (refer to Section 2.5.2). 

Table 1: Summary of Representative Lake Levels  

Condition Lake Level (ft LWD) 

Typical Low Water (20%) +0.5 

Average Lake Level +2.6 

Typical High Water (80%) +4.0 

 

It is important to note that Lake Michigan is currently at a relatively low level (+0.1 ft LWD).  

Higher water levels will likely occur at some point in the future. 
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2.5.2 Storm Surge 

Storm surge is a short-term increase or decrease in the water level associated with the passage of a 

storm event.  In particular, wind stress on the water surface will cause an increase (setup) in the 

water level along the downwind shoreline, and a decrease (setdown) in the water level along the 

“upwind” shoreline. 

The short-term water level variations at the Calumet Gage (NOAA 9087044) were determined by 

extracting surge from the hourly water level time series for the period 1970-2011.  A peak over 

threshold (POT) analysis was performed on the positive surge data (i.e. setup) to determine 

extreme events in the dataset, and an extreme value analysis (EVA) was completed, as summarized 

in Table 2.  The magnitude of negative surges (i.e. setdown) may be similar to that of the positive 

storm surges. 

Table 2: Extreme Storm Surges  

Return Period (years) Positive Surge (ft) 

1.5 1.8 

2 1.9 

5 2.2 

10 2.4 

20 2.7 

25 2.7 

50 3.0 

100 3.2 

 

2.6 Waves 

Waves are one of the controlling factors in the design of coastal structures and sediment transport 

processes.  Severe wave events on Lake Michigan result from the passage of storms, with the 

magnitude of the wave conditions controlled by wind speed, fetch (distance on the lake over which 

the wind propagates) and water depth.  In general, wave measurements are insufficient to define 

design conditions for coastal engineering projects, so “hindcast” methods are utilized, where wave 

conditions are estimated based on historical wind records.  For this study, the wave climate has 

been estimated using a long-term hindcast available from another study in this region (Baird, 2000).   

A wave rose and exceedance plot summarizing the hindcast wave conditions (in deep water) are 

presented in Figure 5.  The largest and most common waves approach from the north and 

northeast, with a maximum wave height of approximately 15 feet.  The wave height is less than 

four feet approximately 90% of the time.  An extreme value analysis was completed, with the 100-

year deep water wave height estimated to be 18.7 feet.   
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Figure 5: Wave Height Rose and Exceedance Plot - Chicago Hindcast (1959-1998) 

 

These deep water wave conditions are subject to various shallow water transformations as they 

propagate towards the shoreline.  In particular, the wave heights at the project site will be 

controlled by breaking, with the wave height limited to approximately 70% of the water depth.  For 

example, assuming a lakebed elevation of -1 ft LWD and a design high water level of +6 ft LWD, the 

wave height would be approximately five feet.  More detailed analyses of nearshore wave 

conditions will be required to support detailed design development. 

2.7 Ice 

Ice cover on Lake Michigan varies significantly from year to year.  The historic ice record was 

provided by NOAA’s Great Lakes Environmental Research Laboratory (GLERL) and spans from 

1973 - 1998.  Ice data was extracted from a point on the lake adjacent to the reach area to provide a 

local dataset (Reach 1022).  A summary of the probability of ice cover in the project area is provided 

in Table 3.  The ice cover may extend from December through March, with ice cover being most 

common in February (present 63% of the time). 

Ice conditions, including ice thicknesses, strength and mobility, may also vary considerably. 

Regarding the proposed storm sewer outfall, various ice processes may cause structural damage 

(large forces on vertical faces, displacement of armor stones, jacking/uplift of piles).  Additional 

investigations should be undertaken during detailed design to assess ice conditions, and to develop 

an outfall structure design that minimizes the risk of damage by ice. 
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Table 3: Summary of Ice Cover Probability - GLERL Reach 1022 (1973-1998) 

Month Day with Ice Total Days Ice Frequency 

December 34 744 5% 

January 321 744 43% 

February 427 679 63% 

March 111 744 15% 

 

2.8 Sediment Transport 

Longshore sediment transport (LST) refers to the transport of sediment in the littoral zone along the 

shoreline as a result of obliquely approaching waves.  Over time, waves can move significant 

volumes of sediment along the shoreline.  Coastal structures such as groynes and jetties can 

significantly impact this process by trapping the sediment that is being transported along the 

shoreline. 

The following represents a summary of the findings using data from a Baird study (2011) for a site 

located 1.8 miles north of the project study area: 

 Based on the shoreline orientation and the long north and northeast fetches,  the net 

sediment transport is from north to south.  As such, the construction of a solid structure 

extending into the lake is likely to cause accretion on the north side of the structure 

(characterized by the development of a fillet beach) and erosion (due to reduced sediment 

supply) along the shoreline to the south.  Analyses indicated that the long term annual 

average potential LST rate is approximately 400,000 yd3/yr.  However, this potential 

transport rate is not realized, as the sediment supply to this shoreline is limited (i.e. it is a 

“supply starved” environment).  

 Previous studies indicate actual LST rates, from north to south, in the order of 60,000 

yds3/year (Chrzastowski and Trask, 1995).  Earlier studies generally cite much higher 

numbers; however, Baird’s review of these studies (open file) suggests they likely used 

incompatible datasets or flawed methods.   

 Groynes will limit or block sand transport until the groyne is filled to capacity and 

bypassing can occur.  Depending on the design concept, a storm sewer outfall projecting 

into the lake may act as a groyne. 

 In order to limit the downdrift impacts of a sediment trapping structure, it will be necessary 

to pre-fill the updrift shoreline to capacity, and also to develop a bypassing shoal with the 

ability to bypass sand at the actual LST rate (~60,000 yd3/yr).  
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 The most reliable method to predict stable shoreline azimuths along a given stretch of 

shoreline is to observe beach azimuths at nearby fillet beaches.  Five shorelines (1999-2010) 

for Winnetka properties were digitized in GIS.  The stable shoreline orientation for those 

beaches was calculated to be approximately 140 degrees, with a shore-perpendicular 

azimuth equal to approximately 50 degrees.  This information is presented as a planning 

guideline only, for beach sand pre-fill (permitting requirement) for outfall alternatives that 

might interrupt the natural sediment transport.  
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3.0 DEVELOPMENT OF ALTERNATIVES 

This section summarizes the site opportunities and planning constraints in the study area, and the 

alternative formulation and evaluation.  

3.1 Site Opportunities and Planning Constraints 

Site planning opportunities and constraints are items of consideration that are used in the 

formulation and evaluation of possible conceptual design solutions.   

3.1.1 Site Opportunities 

A groyne field located south of the project site is effective in maintaining a stable beach at lower 

water levels; it is anticipated that at higher water levels, the usable beach is drastically reduced, and 

the toe of the bluff needs protection against wave action.  The existing bluff slope at the eastern end 

of Willow Road is deteriorated; there is an opportunity to stabilize and enhance the beach and bluff 

protection with the design and construction of the outfall phases.  

The north pier provides partial wave sheltering from a north storm for an outfall located on the 

beach.  The existing site allows contractor access, material and equipment delivery by trucks, and 

land-based construction.  

There is an important opportunity to combine the existing stormwater outfall (that may be 

approaching the end of its useful life) with the new proposed outfall.  

There may be opportunities to enhance the beach for public benefit and create public access, 

depending on the alternative selected.  

3.1.2 Site Planning Constraints 

Specific site planning constraints include: 

 Avoid/minimize actions that result in downdrift erosion, reduced beach width, and 

compromised aesthetics.  An outfall structure acting as a groyne has the potential to 

interrupt the LST, and create shoreline erosion to the south, especially if the structure 

extends a significant distance offshore.  This can be mitigated by pre-filling to create a stable 

fillet beach on the updrift (north) side of the structure, thereby allowing natural sediment 

bypassing to occur.   

 Risk of sedimentation and blockage.  An outfall structure on the beach has the potential to 

experience significant sedimentation and possible outfall blockage.  A longer structure, with 
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the outlet in deeper water, will reduce the sedimentation risk but will increase the cost, as 

well as the structure’s impact on adjacent properties by interrupting sediment transport.  

 Design for exposed lake conditions.  Any proposed outfall needs to be robust to minimize 

the risk of damage by severe wave and ice action.  

 Navigation safety.  An offshore outfall discharge needs to avoid/minimize adverse impacts 

on recreational boating or other water-based recreational activity (e.g., swimming, beach 

usage). 

 Outfall velocity.  An outfall on the beach with a significant velocity has the potential to 

scour the beach and nearshore materials but needs to be self-flushing (ability to remove 

accumulated sediment at the outlet) to reduce the annual maintenance. The velocity might 

be a safety concern for the beach users, depending on the alternative selected.  

 Aesthetics. The aesthetics of the outfall structure, total footprint, top elevation, etc., need to 

be carefully considered.  

3.2 Alternative Formulation 

Eight preliminary outfall alternatives were developed (independent of the existing storm outfall) 

and include the following: 

1. Outfall open channel – steel sheet piling (SSP), with steel framing/bracing, with or without 

concrete cap.  This option was discarded primarily due to estimated high cost.   

2. Outfall open channel – cast-in-place concrete extending to the beach, or up to the current 

water’s edge (Low Water Datum).  This needs to be robust to resist wave and ice forces, and 

is provided with armor stone flanking, and scour stone at the outfall.  This option was 

retained for further consideration 

3. Outfall open channel – stone.  This needs to be robust to resist wave and ice forces, and was 

discarded due to flow area needed (significant channel width), beach users safety concerns, 

and expected high maintenance needed. 

4. Pipe or box culvert with containment/protective structures, extending to the beach, or up to 

the current water’s edge (Low Water Datum).  This option was retained for further 

consideration.  

5. Pipe or box culvert with containment/protective structures, such as rubblemound, SSP, or 

“H” steel piles extending offshore.  This option was retained for further consideration.  
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6. Pipe supported pipe/box culvert at some height above the lakebed to reduce impact on 

sediment transport.  This option was dismissed due to significant expected wave and ice 

uplift forces and annual maintenance. 

7. Pipe on the lake bottom with protective SSP or “H” steel piles extending offshore.  This 

option was retained for further consideration. 

8. Buried pipe with offshore discharge structure.  This option was retained for further 

consideration. 

Through the initial screening process, three alternatives were eliminated from further analysis due 

to various reasons, as outlined in Table 4; five alternatives were kept for further analysis.  It is 

assumed that the preferred alternative will be well engineered, with reasonable annual 

maintenance requirements.  

Table 4: Summary of Conceptual Alternatives 
Alternative/ 

Short Description 

Pros Cons Unknowns Screening 

Decision/Notes 

1. Open channel-SSP 

 

Provide a SSP channel 

with toe armor stone 

flanking and scour, 

discharge on the beach 

 Reduced impacts to 

sediment transport 

 Does not require a baffle 

system to reduce flow 

velocity 

 Self-flushing capability 

 Structure footprint below 

OHWM-no anticipated 

permit mitigation for less 

than 0.1 acres 

 Large channel width and 

flow area 

 Aesthetics 

 Safety issue for beach users 

due to high discharge water 

velocity to Lake Michigan 

 Water mixing in the 

nearshore 

 High cost comparing to 

other shore discharge 

alternatives 

 Land-based construction but 

needs specialized equipment 

 Private property 

owners and public 

support 

 Impacts on 

nearshore 

circulation, outlet 

channel migration 

 

Dismissed due to high 

cost, construction 

complexity 

2. Open channel-

concrete 

 

Provide a trapezoidal 

cast in place concrete 

channel with armor 

stone flanking and 

scour, discharge on the 

beach  

 

 Easy to implement, land-

based construction 

 Cost 

 Reduced impacts to 

sediment transport 

 Does not require a baffle 

system to reduce flow 

velocity 

 Self-flushing capability 

 Structure footprint below 

OHWM-no anticipated 

permit mitigation for less 

than 0.1 acres 

 Large channel width and 

flow area 

 Aesthetics 

 Safety issue for beach users 

due to high discharge water 

velocity to Lake Michigan 

 Water mixing in the 

nearshore 

 

 Private property 

owners and public 

support 

 Impacts on 

nearshore 

circulation, outlet 

channel migration 

 

Kept for further analysis 

(Alternative 1) 

3. Open channel-stone 

 

Provide a trapezoidal 

channel with armor 

stone flanking and 

scour, discharge on the 

beach or to the water’s 

edge (LWD) 

 

 Easy to implement, land-

based construction 

 Cost 

 Reduced impacts to 

sediment transport 

 Does not require a baffle 

system to reduce flow 

velocity 

 Self-flushing capability 

 Structure footprint below 

OHWM-no anticipated 

permit mitigation for less 

than 0.1 acres 

 Large channel width and 

flow area 

 Aesthetics 

 Safety issue for beach users 

due to high discharge water 

velocity to Lake Michigan  

 Water mixing in the 

nearshore 

 

 

 Private property 

owners and public 

support. 

 Impacts on 

nearshore 

circulation, outlet 

channel migration 

 

Dismissed due to 

expected high structure 

maintenance 
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Alternative/ 

Short Description 

Pros Cons Unknowns Screening 

Decision/Notes 

4. Pipe or culvert 

discharge on beach 

 

Provide a pipe or 

culvert with stone 

protection structures 

and scour stone, 

discharge on the beach 

or to the water’s edge 

(LWD) 

 

 Easy to implement, land-

based construction 

 Reduced impacts to 

sediment transport 

 Self-flushing capability 

 Cost 

 Structure footprint below 

OHWM-no anticipated 

permit mitigation  for less 

than 0.1 acres 

 Pipe or culvert stability 

 Aesthetics 

 Safety issue for beach users 

due to high discharge water 

velocity to Lake Michigan  

 Water mixing in the 

nearshore 

 Might require a baffle 

system to reduce flow 

velocity 

 Private property 

owners and public 

support 

 Impacts on 

nearshore 

circulation, outlet 

channel migration 

 

Kept for further analysis 

(Alternative 2) 

5. Pipe or culvert 

discharge offshore 

 

Provide a pipe or 

culvert with stone 

protection structures 

and scour stone, 

discharge offshore 

 

 Does not require a baffle 

system to reduce flow 

velocity 

 Self-flushing capability 

 Water mixing in deeper 

water 

 Public access and beach 

enhancement opportunities 

 Pipe or culvert stability 

 Structure footprint below 

OHWM-possible permit 

mitigation 

 Impacts the sediment 

transport, beach pre-fill 

needed 

 Cost 

 Aesthetics/Lake Michigan 

views 

 Private property 

owners and public 

support 

 Impacts on 

nearshore 

circulation, 

sediment transport 

 

Kept for further analysis 

(Alternative 3) 

 

6. Pipe or culvert, pile 

supported  

 

Provide a pipe or 

culvert with supporting 

piles above the lakebed 

with an offshore 

discharge 

 Does not require a baffle 

system to reduce velocity 

 No permit mitigation 

 Self-flushing capability 

 Water mixing in deeper 

water 

 Does not impact the 

sediment transport 

 Pipe stability 

 Significant ice and wave 

uplift forces 

 Construction-marine.  

 Aesthetics/Lake Michigan 

views  

 Cost 

 

 Private property 

owners and public 

support 

 Impacts on 

nearshore 

circulation 

 

Dismissed based on 

ice/wave upflift forces 

and annual maintenance 

 

7. Pipe on lake bottom  

 

Provide a pipe with 

supporting piles above 

the lakebed with an 

offshore discharge 

 Does not require a baffle 

system to reduce flow 

velocity 

 Self-flushing capability 

 Water mixing in deeper 

water 

 Public access and beach 

enhancement opportunities 

 

 Pipe or culvert stability 

 Cost 

 Significant ice and wave 

uplift forces 

 Structure footprint below 

OHWM-possible permit 

mitigation 

 Impacts the sediment 

transport, beach pre-fill 

needed 

 Aesthetics/Lake Michigan 

views  

 Private property 

owners and public 

support 

 Impacts on 

nearshore 

circulation and 

sediment transport 

 

Kept for future analysis 

(Alternative 4) 

 

 

8. Buried Pipe  

 

Provide a buried pipe 

with an offshore 

discharge structure 

 Does not require a baffle 

system to reduce velocity 

 No permit mitigation 

 Water mixing in deeper 

water 

 Does not impact the 

sediment transport 

 Aesthetics  

 Cost  Private property 

owners and public 

support 

 Impacts on 

nearshore 

circulation and 

sediment transport 

 

Kept for future analysis 

(Alternative 5) 

 

 

As noted above, five pre-screened options have been “short-listed” for further consideration, as 

discussed in the following sections, which includes photographs of similar structures which have 

been constructed elsewhere on the Great Lakes.  In addition, Appendix C presents plan views and 

cross-sections to depict the general intent of each design concept. 
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3.2.1 Alternative 1: Open Channel, Beach Discharge 

This alternative includes an open channel discharging onto the beach, somewhere landward of the 

water’s edge (Low Water Datum).  The structure is provided with wing walls and/or armor stone to 

protect against flanking erosion, and the beach/lakebed around the outlet area is protected with 

scour stone.  Figure 6 presents an example of a trapezoidal concrete open channel on Lake Ontario; 

this structure was designed for a similar discharge rate as the proposed Willow Road outfall, and 

has not required any maintenance over its 30+ year life.  

 
Figure 6: Example of Open Channel with Beach Discharge (Lake Ontario) 

 

3.2.2 Alternative 2: Pipe or Culvert, Beach Discharge 

This alternative includes an eight foot diameter pipe (or box culvert of similar capacity) discharging 

onto the beach somewhere landward of the water’s edge (Low Water Datum).  The structure is 

provided with wing walls and/or armor stone to protect against flanking erosion, and the 

beach/lakebed around the outlet area is protected with scour stone.  Figure 7 presents an example 

of a pipe discharging on a Lake Michigan beach.  
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Figure 7:  Example of Pipe with Beach Discharge (Lake Michigan) 

 

3.2.3 Alternative 3: Encased Pipe or Culvert, Nearshore Discharge 

This alternative includes an eight foot diameter pipe (or box culvert of similar capacity) extending 

across the beach to a nearshore discharge, with the pipe or culvert encased in/protected by a 

rubblemound structure or steel sheet piling.  Figure 8 presents an example of a stormwater outfall 

with an offshore discharge into Lake Ontario; this structure is encased by steel sheet pile walls and 

a concrete cap. 

 
Figure 8:  Example of Encased Culvert with Nearshore Discharge (Lake Ontario) 
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3.2.4 Alternative 4: Anchored Pipe or Culvert, Nearshore Discharge 

This alternative includes an eight foot diameter pipe (or culvert) placed on/across the beach to a 

nearshore discharge, with the pipe held in place by some type of piled framing.  For example, the 

existing outfall at the project site is held in place with H-piles (refer to Figure 1).  Figure 9 shows 

another example of an outfall pipe which is held in place by a timber pile frame.  

 
Figure 9: Pipe on Lake Bottom  

(Source http://www.naplesnews.com/photos/2012/jan/18/371053) 

 

3.2.5 Alternative 5: Buried Pipe, Nearshore Discharge 

This alternative includes an eight foot diameter pipe buried under the nearshore lakebed, with a 

riser to a discharge structure above the lakebed at some distance offshore.  It is anticipated that the 

pipe would be installed using a cut and cover operation.  Due to the shallow water depths, it is 

likely that a temporary stone dike (causeway) would have to be constructed to provide access for 

equipment to excavate the trench, place the pipe sections and backfill.  Figure 10 presents a photo 

showing the use of a temporary dike to place a marine pipeline. 
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Figure 10: Temporary Dike to Support Installation of Marine Pipeline 

(Source:  http://www.ltlgroup.ca/article/projects-126.asp) 

 

3.2.6 Summary of Alternative Concepts 

Five outfall alternatives have been evaluated; three have a shore (beach) discharge, while two have 

in-water (nearshore) discharges.  A summary of the alternatives is presented below and shown in 

Figure 11: 

 Alternative 1: Open Channel, Beach Discharge - 30 foot long open concrete open channel, 20 

foot bottom width, discharging onto the beach; provided with wing walls and/or armor 

stone to protect against flanking erosion, and scour stone at the outlet area.   

 Alternative 2: Pipe or Culvert, Beach Discharge - Eight foot diameter pipe (or box culvert of 

similar capacity), 30 feet long,  discharging onto the beach; provided with wing walls and/or 

armor stone to protect against flanking erosion, and scour stone at the outlet area.   

 Alternative 3: Encased Pipe or Culvert, Nearshore Discharge - Eight foot diameter pipe (or 

box culvert of similar capacity), 140 feet long, extending across the beach to a nearshore 

discharge, with rubblemound structure or steel sheet piling.   

 Alternative 4: Anchored Pipe or Culvert, Nearshore Discharge - Eight foot diameter pipe (or 

box culvert of similar capacity), 185 feet long, placed on/across the beach to a nearshore 

discharge, with piled framing.   

 Alternative 5: Buried Pipe, Nearshore Discharge - Eight foot diameter pipe buried under the 

nearshore lakebed, 215 feet long with a riser to a discharge structure above the lakebed. 
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Figure 11: Summary of Alternatives (Not to Scale) 

 

52



F I N A L  B a i r d  &  A s s o c i a t e s  

V i l l a g e  o f  W i n n e t k a  S t o r m w a t e r  O u t f a l l  P a g e  2 3  
F i n a l  R e p o r t  
1 1 9 6 2 . 1 0 0  

3.3 Preliminary Opinion of Probable Construction Costs 

Anticipated unit costs for various structural elements that might be used in the proposed outfalls 

have been estimated based on a review of unit prices from recent bids for various projects in Illinois 

and Wisconsin, review of Baird’s in‐house cost database, and discussions with specialized marine 

contractors.  The anticipated unit prices are presented in Table 5; these are “in place” unit prices, 

including supply, transport and placement. 

Table 5: Estimated Unit Prices 

Item Unit Price (2012 USD) 

Armor Stone 1 to 6 tons $75/ton 

Scour Stone $65/ton 

Bedding Stone $55/ton 

8’ Dia. Pipe-Shore $1,000/lft 

8’ Dia.Pipe, Lake Bottom $3,500/lft 

8’ Dia. Pipe, Buried $4,600/lft 

Pipe Outfall (Offshore Structure) $100,000/ea 

Sand Fill $50/cyd 

Concrete Flared Outlet $20,000/ea 

Concrete Headwall $25,000/ea 

Concrete Culvert, 8’ Dia. $1,200/lft 

 

Preliminary quantity and cost estimates have been developed for outfall concepts discussed above, 

with concept level drawings presented in Appendix C.  The material quantities were estimated 

based on the conceptual design cross‐sections presented in Appendix C and estimated 

topographic/bathymetric data along the proposed structure alignment.  The unit prices for the 

buried pipe (Alternative 5) included the temporary construction of a stone dike to allow for 

excavation in shallow water, and the dike removal.  

In general, the construction costs may vary significantly, depending on the following factors: 

 Market conditions prevailing at the time of bidding. 

 Material availability and cost, particularly for large diameter pipe. 

In addition, the construction cost of the buried pipe concept (Alternative 5) is subject to additional 

uncertainty, due to the following factors: 

 Depth of pipe below the lake bottom, location of sand/clay interface and characteristics of 

materials (excavation in sand will require flatter slopes and greater quantities; excavation in 

hard clay will be difficult and offshore or land disposal of clay materials might be required). 
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 Permitting requirements may modify/affect the construction method and sequence. 

 Construction methodology and stone dike requirement. 

Table 6 summarizes preliminary cost estimates for the five different concept-level alternatives, 

including mobilization/demobilization and contingency allowances of 10% and 25% respectively. 

Table 6: Estimated Alternatives Construction Costs 

Alternative Unit Price (2012 USD) 

I: Concrete Channel $140,000 

II:  Pipe/Culvert-Beach $160,000 

III:  Pipe/Culvert-Offshore $550,000 

IV: Pipe-Lake Bottom $1,050,000 

V:  Buried Pipe $1,400,000 

 

It is noted that the estimated construction costs will vary depending on the final selected structure 

length of the preferred alternative outfall, to be revised in the design development phase.  

3.3.1 Structure Maintenance Costs 

Maintenance costs for marine and coastal structures are typically associated with 

repair/rehabilitation works undertaken in response to storm damage and/or the gradual 

deterioration of the structure over time.  For project planning purposes, the annual maintenance 

cost may be estimated as a fraction of the initial construction cost. Baird (1993) undertook a 

literature review on this topic, and noted that annual maintenance allowances typically range from 

0.3 ‐ 3.0% for rubblemound structures (Baird 1993).  The USACE typically assumes 2% for 

rubblemound structures. 

It is noted that defining maintenance costs as a percentage of the initial construction cost is used as 

a planning guideline only.  Annual maintenance work is generally not undertaken for 

rubblemound structures.  Rather, maintenance and repair/rehabilitation works are typically carried 

out in a reactive fashion.  An annual monitoring program is recommended to define the 

requirement for such works prior to the onset of significant damage to structures. 

It is recommended that the Village of Winnetka consider an annual maintenance cost allowance of 

2% for over the project life for planning and budgeting purposes.  If either Alternative 4 or 5 is 

selected for implementation, a periodic underwater investigation program (diver inspection) is 

recommended to document the condition of the pipe and sedimentation.  
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3.4 Evaluation of Alternatives 

All five screened alternatives have been conceptually designed to provide the design stormwater 

outfall flow.  Permitting and approvals may be easier for some alternatives than others.  For 

example, it may be more difficult to obtain permits and approvals for larger structures (Alternative 

3) than those with minimal in-water work (Alternative 1 and 2).  Also, although Alternative 5 

disturbs a significant area of lake bottom, it will not result any significant changes to the nearshore 

environment upon its completion. 

Intuitively, longer structures will provide better performance with respect to water mixing 

processes (i.e. dispersion of the discharge from the outfall), as deeper water mixing is more efficient 

than shallow water.  However, longer structures are more expensive, and increase the potential to 

trap sediments.  The latter issue can be mitigated by pre-filling the north side of the structure, and 

creating a fillet beach that will allow natural sediment bypassing to occur. The fillet beach will also 

serve as shoreline and bluff toe protection. 

Table 7 presents a matrix comparison of the five alternative concepts.  Specifically, the alternatives 

have been ranked relative to one another under various factors in order to facilitate the 

identification of a preferred alternative(s) for consideration by the Village.  It is noted that no 

weighting factors have been applied at this time. 

The evaluation criteria included: 

 Estimated construction cost  

 Anticipated impacts on sediment transport and adjacent properties 

 Structure footprint/permitting - total footprint below the Ordinary High Water Mark, 

(OHWM = + 4 ft LWD) is a consideration in the permitting process 

 Water mixing efficiency - discharge in deeper water provides better mixing 

 Shoreline protection - ability of structure to contribute to protection of shoreline and bluff 

(separate project that can be implemented in the same time with the outfall structure) 

 Aesthetics - visual impacts (i.e. unobstructed views of Lake Michigan are preferred) 

 Public access - uninterrupted public access along the shoreline is preferred  

 Beach improvements – opportunities provided by the structure 
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Table 7: Matrix Comparison of Alternatives 

Evaluation Factor Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 

Capital Cost E G S P VP 

Sediment transport/neighbors impacts G G S S E 

Structure footprint/permitting G G S S E 

Water mixing efficiency S S G G E 

Shoreline/bluff protection S S E E P 

Aesthetics G G S S E 

Beach users safety S S G G E 

Shoreline access  G G S S E 

Beach improvements  G G E E S 

Total Rank 2nd 3rd 3rd 4th 1st 

 
Note:  E=Excellent, G=Good, S=Satisfactory, P=Poor, VP=Very Poor.  

The results of this preliminary comparison suggest that Alternative 5 (buried pipe) provides the 

best overall combination of performance and cost, even though the capital construction cost is 

highest for this option. Alternative 1 (concrete channel) is second, followed by Alternatives 2 and 3. 

It is noted that the application of weighting factors (i.e. to give increased importance to certain 

factors) could change the results of our evaluation.  

The alternatives developed were presented to the regulatory agencies on May 10, 2012; the meeting 

provided valuable input for screening, but the water quality mixing and criteria remain undefined.  

This preliminary matrix analysis is presented as basis for review and further analysis by the Village; 

the evaluation method and criteria may be modified as required based on factors determined 

appropriate and important.   

As an additional consideration, it may be feasible to incorporate the discharge from the existing 

outfall at the site, and two other Village outfalls, into the new outfall.  This cannot be confirmed at 

this time, but could be assessed and addressed in the design development phase.  
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4.0 CONCLUSONS AND RECOMMENDATIONS 

Five alternative outfall concepts have been developed to accommodate the design stormwater flow. 

A preliminary evaluation was undertaken in order to rank each alternative for a range of factors, 

including preliminary estimates of capital cost, and qualitative assessments/expert opinions 

regarding potential impacts on sediment transport, water mixing efficiency, ability to protect the 

bluff toe, aesthetics, beach user safety, shoreline access, and potential opportunities for beach 

enhancement.  

This evaluation identified two alternatives that may warrant further consideration. Specifically, 

Alternatives 1 and 5 appear to provide the best overall combination of performance and cost.  

Although Alternative 5 has the highest capital cost (due to the high cost to provide a buried pipe 

under the lake bed), it does not interfere with the sediment transport, should not require permit 

mitigation, provides mixing in deeper water, does not obstruct the Lake Michigan views, and does 

not interfere with the beach users.  

Input received from the regulatory agencies on May 10, 2012 has been incorporated into the 

alternative screening process.  However, the water quality mixing and criteria remain undefined at 

this time, and no analyses of this issue have been undertaken.  

Following the selection of an alternative by the Village, additional data collection and technical 

analyses will be required to support permitting and final engineering design, potentially including 

the following tasks: 

 Pre-permit application meeting with the regulatory agencies to refine/detail the permitting 

requirements and supporting technical analysis. 

 

 Bathymetric and topographic surveys (all alternatives). 

 Geotechnical investigation (particularly for Alternative 5).   

 Hydrodynamic and sediment transport modeling and analysis of potential impacts of 

project (particularly for Alternatives 3 and 4).   

 Water sampling and analysis for stormwater detention basins (if required by IEPA). 

 Water quality modeling/plume dispersion (if needed).   

 Selection of project life and allowable risk of damage (through discussion with the Village). 
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 Development of extreme design conditions for water levels, waves and ice. 

 Detailed structure design development (layouts, cross-sections, details) for selected concept. 

 Final designs, plans and specifications, and revised estimated construction cost and 

schedule. 

 Bidding and construction. 

In addition, the following issues may warrant consideration by the Village prior to beginning 

design development for the preferred outfall alternative: 

 

 Expand project scope to include discharge from other outfalls with the Willow Road 

structure. 

 

 Expand project scope to include bluff and shoreline improvements and protection. 
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ATTACHMENT #4 

TUNNELLING COST ESTIMATE 
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Agenda Report 
 
 
Subject: Supplemental Flood Risk Reduction Analysis: Northwest 

Winnetka (Forest Glen Study Area) 
 
Prepared By: Steven M. Saunders, Director of Public Works/Village Engineer 
 
Date: September 5, 2012 
 
Prior Study and Recommendations 
Previously, the Village has engaged Christopher B. Burke Engineering, Ltd. (CBBEL) to 
evaluate areas of the Village subject to significant flooding during moderate and heavy 
rainfall events. One such area is a portion of northwestern Winnetka along and north of 
Tower Road generally west of Vernon Avenue. This is a large watershed, with significant 
elevation change across the drainage area. In fact, the highest point in the watershed, near 
Scott Avenue and Lake Street, is over 50 feet higher in elevation than areas near Tower 
Road and Greenwood Avenue that experience flooding. Because of the significant 
topographic relief in the upper areas of the watershed, runoff from the higher intensity 
rainfalls can be conveyed through the watershed via overland flow, generally, but not 
always, via the roadway system. At the flatter, lower, western end of the watershed, 
conveyance improvements are needed. 
 
CBBEL evaluated 2 different options to address flooding in the lower regions of the 
watershed. The first option evaluated was to simply provide increased conveyance all the 
way into the existing wet-bottom storage reservoir to the south of Tower Road near 
Forest Way Drive. This alternative relies on very large conveyance pipes under Tower 
Road to carry the runoff volumes to the pond. The second option consisted of a 
combination of conveyance improvements and additional flood storage on the site of 
Corwin Park, near Grove Street and Edgewood Lane. While this option reduces the scope 
of some of the conveyance improvements needed, the cost associated with constructing 
underground detention at heavily-used Corwin Park exceeds the savings associated with 
reduced conveyance requirements. 
 
The improvements for this area consist of new large storm sewers throughout the study 
area for the 25-, 50- and 100-year level of protection. For the 25- and 50-year level of 
protection, the recommendations are similar to the 100-year design except smaller 
diameter storm sewers. The engineer’s estimate of probable cost for the 25-, 50- and 100-
year level of protection is $2.2 million, $2.3 million and $2.9 million, respectively. These 
recommendations were presented to the Village Council in October, 2011, and are shown 
in Attachment #1. 
 
Need to Evaluate Other Areas 
After the July 2011 storm event, the Village completed a flooding survey to understand 
the extent and source of flooding that arose from that storm. That flooding survey 
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revealed a cluster of overland flooding in the Forest Glen area of the watershed, upstream 
of the proposed improvements. The flooding results are shown graphically below: 
 

 
 
As a result, the Village engaged CBBEL to update their drainage study develop proposed 
improvements for the Forest Glen Area as well. CBBEL analyzed the drainage system 
(storm sewers, overland flow routes, depressional storage areas, etc.) using XP-SWMM 
hydrologic and hydraulic modeling software to identify the existing flood problem areas. 
CBBEL developed conceptual drainage improvements to increase the level of flood 
protection for the study area to the 25-, 50-, and 100-year levels of flood protection. 
Conceptual cost estimates were developed for each of the proposed flood reduction 
alternatives. 
 
Existing Conditions 
CBBEL identified the following conditions in the study area: 
 

 The Forest Glen storm sewer system has less than a 5-year capacity. For storm 
events greater than or equal to the magnitude of a 5-year return interval, the 
system will surcharge and stormwater ponding will occur. 

 When the capacity of the storm sewer system along Forest Glen Drive North is 
exceeded, the surcharged flow is directed towards the homes between Forest Glen 
Drive North and Forest Glen Drive South. 

 Ponding occurs at the low spot along Forest Glen Drive East for storm events 
equal to or greater than a 5-year frequency. There is approximately 0.6 feet of 
depth between the low spot in the road and the overtopping elevation between the 
houses on the west side of the street. 

 
Proposed Improvements 
CBBEL evaluated two potential approaches to address the existing flooding conditions. 
The first approach consists of installing larger storm sewers along Forest Glen Drive, and 
increasing the capacity of Tower Road storm sewer to convey the additional flow from 

74



the Forest Glen area west to the proposed Northwest Winnetka Improvements. The 
estimated cost of these improvements ranges from $631,000 to $685,000 depending on 
the level of protection provided. This alternative relies upon constructing the previously 
proposed improvements for Northwest Winnetka, and is in addition to the estimated $2.2 
million to $2.9 million for those improvements. 
 
The second approach evaluated consists of conveying the stormwater runoff from the 
Forest Glen area to a proposed detention facility located at Bell Woods, which is the only 
open space in the area. This second approach would significantly disrupt the natural area 
at Bell Woods and is not recommended.  
 
The existing conditions, proposed improvements, and conceptual cost estimates are 
shown in CBBEL’s report, which is included as Attachment #2. 
 
Stormwater Improvement Budget 
The 5-Year Capital Improvement Program for stormwater improvements is shown in 
Attachment #3 (source p. 79 of FY 2012-13 Budget). The Northwest Winnetka 
Improvements are scheduled for engineering in 2012 ($250,000) and construction in 2013 
($2,650,000), for a total investment of $2,900,000. The Forest Glen improvements would 
add about $685,000 to this cost. The Village could proceed along one of three lines: 
 

1. Add the Forest Glen Improvements to the previously proposed Northwest 
Winnetka (Greenwood) Improvements and proceed with engineering and 
construction in 2012 and 2013, respectively. 
 

2. Proceed with the previously proposed Northwest Winnetka Improvements, 
without constructing the Forest Glen Improvements, as anticipated in the budget. 
 

3. Wait for the results of the Baxter and Woodman study of 6 additional drainage 
areas, and the CBBEL Area F study, to determine how the Forest Glen 
Improvements should fit in the context of the overall stormwater drainage 
program. This course of action will likely delay implementation of the previously 
proposed Northwest Winnetka Improvements by one construction season. 
 

 
Recommendation: 
Provide policy direction. 
 
Attachments: 
1. Proposed Northwest Winnetka Improvements 
2. CBBEL Report 
3. Stormwater Fund Budget 
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EXHIBIT 8A
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ATTACHMENT #2 
CBBEL FOREST GLEN STUDY REPORT 
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MEMORANDUM 

 
CHRISTOPHER B. BURKE ENGINEERING, LTD. 
9575 W Higgins Road, Suite 600  Rosemont, Illinois 60018-4920  Tel (847) 823-0500  Fax (847) 823-0520 

June 22, 2012 
 
TO: Steve Saunders, PE 
 
FROM: Thomas T. Burke, PhD, PE 
 Luke J. Sherry, PE 
 
SUBJECT: Flood Reduction Analysis - Forest Glen Study Area    
 (CBBEL Project No. 12-0252) 
 
This memorandum presents the results of the flood reduction analysis of the Forest Glen 
study area completed by Christopher B. Burke Engineering, Ltd. (CBBEL). The tributary 
area from the Forest Glen area was included in the 2011 flood reduction analysis as part of 
the Greenwood Avenue study area, but the drainage system was not analyzed in detail. In 
the current study, the drainage system (storm sewers, overland flow routes, depressional 
storage areas, etc.) was analyzed using XP-SWMM hydrologic and hydraulic modeling 
software to identify the existing flood problem areas. CBBEL developed conceptual 
drainage improvements to increase the level of flood protection for the study area to the 25-, 
50-, and 100-year levels of flood protection. Conceptual cost estimates were developed for 
each of the proposed flood reduction alternatives. 
 

Figure 1 
Overview of Forest Glen Study Area 

 

WATERSHED AREA = 24 ACRES 

79



MEMORANDUM 

 
CHRISTOPHER B. BURKE ENGINEERING, LTD. 
9575 W Higgins Road, Suite 600  Rosemont, Illinois 60018-4920  Tel (847) 823-0500  Fax (847) 823-0520 

As shown in Figure 1, the tributary area to the Forest Glen study area is approximately 24 
acres, which is part of the larger 166-acre Greenwood Avenue study area. The overall 
drainage patterns of the Forest Glen area are from east to west and north to south. The 
storm sewer system consists mainly of 10-inch diameter pipes and the outlet for the existing 
system is the 15-inch diameter pipe located at the southwest corner of the study area. The 
15-inch pipe conveys stormwater to the 22-inch diameter storm sewer under Tower Road. 
When the capacity of the storm sewers is exceeded, stormwater runoff collects in the 
localized depressional areas throughout the study area. The critical overland flow routes for 
the area (shown in green on Figure 1) convey stormwater through the side/rear yards of 
homes. The natural drainage pattern is toward Tower Road to the south, but due to 
obstructions in the flow paths, significant ponding occurs in several low-lying areas in the 
study area (shown in yellow on Figure 1). 
 
Existing Conditions 
The previously completed XP-SWMM hydrologic and hydraulic modeling of the Greenwood 
Avenue study area was expanded to include the Forest Glen drainage system. The 
components of the drainage system were input to the XP-SWMM model using the following 
information: 
 

 Storm sewer information was taken from the Village’s storm sewer atlas. 
 Subbasins were delineated based on the Cook County 1-foot aerial topography and 

storm sewer location. 
 Stage-storage relationships for depressional storage areas were taken from the 

Cook County 1-foot aerial topography. 
 Hydrologic parameters, such as Time of Concentration (tc) and Runoff Curve 

Number (RCN), were calculated using SCS TR-55 methodology based on 
topography and current aerial photography. 

 Overland flow routes were taken from CBBEL survey information collected 
throughout the Forest Glen study area. 

 
Model Verification 
The July 23rd, 2011 storm event was simulated using the existing conditions XP-SWMM 
model. The results of the modeling correspond very well to the reported overland flooding 
locations in the study area. The reported overland flooding locations are based on the 
residential flood questionnaires following the July 2011 storm event. 
 
Critical Duration Analysis 
A critical duration analysis was performed for the study area using Bulletin 70 rainfall depths 
in conjunction with Huff rainfall distributions. Storm durations of 1-, 2-, 3-, 6-, 12-, 18-, and 
24-hour durations were executed using the XP-SWMM model. The critical duration for the 
Forest Glen study area is the 2-hour duration, which is consistent with the Greenwood 
Avenue study area. To determine the existing level of flood protection, the 2-hour storm 
event was simulated for return intervals of 2-, 5-, 10-, 25-, 50, and 100-year return intervals. 
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MEMORANDUM 

 
CHRISTOPHER B. BURKE ENGINEERING, LTD. 
9575 W Higgins Road, Suite 600  Rosemont, Illinois 60018-4920  Tel (847) 823-0500  Fax (847) 823-0520 

Model Results 
Based on the results of the existing conditions XP-SWMM modeling results, the following 
observations were made: 
 

 The Forest Glen storm sewer system has less than a 5-year capacity. For storm 
events greater than or equal to the magnitude of a 5-year return interval, the system 
will surcharge and stormwater ponding will occur. 
 

 When the capacity of the storm sewer system along Forest Glen Drive North is 
exceeded, the surcharged flow is directed towards the homes between Forest Glen 
Drive North and Forest Glen Drive South.  

 

 Ponding occurs at the low spot along Forest Glen Drive East for storm events equal 
to or greater than a 5-year frequency. There is approximately 0.6 feet of depth 
between the low spot in the road and the overtopping elevation between the houses 
on the west side of the street. 

 
Proposed Conditions 
CBBEL analyzed several drainage improvement alternatives to provide an increased level 
of protection for the Forest Glen study area for 25-, 50-, and 100-year design storm events. 
After our analysis, we have limited the various trials to two alternatives. Alternative #1 
includes storm sewer improvements that work in conjunction with the downstream drainage 
improvements contained in Alternative #1 from the Greenwood Avenue study area. 
Alternative #2 functions as a stand-alone option and includes storm sewer improvements in 
conjunction with the creation of gravity-drained flood storage at Bell Woods. This flood 
storage is required to offset the increases in flowrates due to the conveyance 
improvements. The slopes and sizes of the proposed storm sewers were designed to 
eliminate stormwater ponding for the 25-, 50-, and 100-year design storm events. 
 
In addition to the storm sewer improvements, these two alternatives also involve the 
creation of berms at three locations along Forest Glen Drive North. These berms facilitate 
the establishment of the road as the emergency overland flow route instead of the side/rear 
yards of homes. Additionally, three sanitary sewer manholes are located in stormwater 
ponding areas. CBBEL recommends that the sanitary manholes be raised and sealed to 
prevent stormwater from entering the sanitary sewer system. We also recommend re-
establishing the overland flow route between the houses on the west side of Forest Glen 
Drive West. 
 
An engineer’s estimate of probable cost for these concept-level alternatives is provided in 
Table 1. 
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9575 W Higgins Road, Suite 600  Rosemont, Illinois 60018-4920  Tel (847) 823-0500  Fax (847) 823-0520 

Alternative #1 – Increase Pipe Sizes in conjunction with Greenwood Avenue 
Improvements 
 
100-Year Level of Flood Protection (Exhibit 1A) 
 

 100-Year drainage improvements from Greenwood Avenue Alternative #1 
 Upsize 10-inch Forest Glen Drive North storm sewer to 24-inch 
 Upsize 12-inch Forest Glen Drive West storm sewer to 30- and 36-inch 
 New 33-inch storm sewer along Forest Glen Drive and Forest Glen Drive South 
 New 15-inch storm sewer behind homes on Forest Glen Drive South (private 

property) 
 Upsize 22-inch Tower Road storm sewer to 33- and 36-inch 
 Berm/regrade three areas along Forest Glen Drive North 
 Raise and seal three sanitary manholes in stormwater ponding areas 

 
50-Year Level of Flood Protection (Exhibit 1B) 
 

 50-Year drainage improvements from Greenwood Avenue Alternative #1 
 Upsize 10-inch Forest Glen Drive North storm sewer to 21- and 24-inch 
 Upsize 12-inch Forest Glen Drive West storm sewer to 24- and 30-inch 
 New 30-inch storm sewer along Forest Glen Drive and Forest Glen Drive South 
 New 15-inch storm sewer behind homes on Forest Glen Drive South (private 

property) 
 Upsize 22-inch Tower Road storm sewer to 30-inch 
 Berm/regrade three areas along Forest Glen Drive North 
 Raise and seal three sanitary manholes in stormwater ponding areas 

 
25-Year Level of Flood Protection (Exhibit 1C) 
 

 25-Year drainage improvements from Greenwood Avenue Alternative #1 
 Upsize 10-inch Forest Glen Drive North storm sewer to 18-inch 
 Upsize 12-inch Forest Glen Drive West storm sewer to 24-inch 
 New 24-inch storm sewer along Forest Glen Drive and Forest Glen Drive South 
 New 12-inch storm sewer behind homes on Forest Glen Drive South (private 

property) 
 Upsize 22-inch Tower Road storm sewer to 24- and 27-inch 
 Berm/regrade three areas along Forest Glen Drive North 
 Raise and seal three sanitary manholes in stormwater ponding areas 
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Alternative #2 – Increase Pipe Sizes in conjunction with Bell Woods flood storage 
 
100-Year Level of Flood Protection (Exhibit 2A) 
 

 Provide 2 acre-feet of gravity-drained flood storage at Bell Woods 
 Upsize 10-inch Forest Glen Drive North storm sewer to 24-inch 
 Upsize 12-inch Forest Glen Drive West storm sewer to 30- and 36-inch 
 New 33-inch storm sewer along Forest Glen Drive and Forest Glen Drive South 
 New 15-inch storm sewer behind homes on Forest Glen Drive South (private 

property) 
 Upsize 22-inch Tower Road storm sewer to 33- and 36-inch 
 Berm/regrade three areas along Forest Glen Drive North 
 Raise and seal three sanitary manholes in stormwater ponding areas 

 
50-Year Level of Flood Protection (Exhibit 2B) 
 

 Provide 1.6 acre-feet of gravity-drained flood storage at Bell Woods 
 Upsize 10-inch Forest Glen Drive North storm sewer to 21- and 24-inch 
 Upsize 12-inch Forest Glen Drive West storm sewer to 24- and 30-inch 
 New 30-inch storm sewer along Forest Glen Drive and Forest Glen Drive South 
 New 15-inch storm sewer behind homes on Forest Glen Drive South (private 

property) 
 Upsize 22-inch Tower Road storm sewer to 30-inch 
 Berm/regrade three areas along Forest Glen Drive North 
 Raise and seal three sanitary manholes in stormwater ponding areas 

 
25-Year Level of Flood Protection (Exhibit 2C) 
 

 Provide 0.9 acre-feet of gravity-drained flood storage at Bell Woods 
 Upsize 10-inch Forest Glen Drive North storm sewer to 18-inch 
 Upsize 12-inch Forest Glen Drive West storm sewer to 24-inch 
 New 30-inch storm sewer along Forest Glen Drive and Forest Glen Drive South 
 New 15-inch storm sewer behind homes on Forest Glen Drive South (private 

property) 
 Upsize 22-inch Tower Road storm sewer to 30-inch 
 Berm/regrade three areas along Forest Glen Drive North 
 Raise and seal three sanitary manholes in stormwater ponding areas 
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Table 1 
Forest Glen Study Area Cost Summary 

Alternative ID 
Engineer’s Estimate of Probable Cost 

100-Year 50-Year 25-Year 

Alternative #1 $685,000* $654,000* $631,000* 

Alternative #2 $873,000 $835,000 $808,000 
*Cost is in addition to cost of Greenwood Avenue Alternative #1 
 
 
 
 
 
 
 
LJS 
N:\WINNETKA\120252\Water\Docs\M1.120252.062412.docx 
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EXHIBIT 1A
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PROJECT NO.CLIENT

TITLEBCB Christopher B. Burke Engineering, Ltd.
9575 West  Higgins Road, Suite 600
Rosemont, IL  60018
(847) 823-0500 / FAX (847) 823-0520
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Alternative #1
Forest Glen Study Area Proposed Conditions - 100 Year Protection

• Combined with 100-year improvements from Greenwood Avenue Alternative #1 
• Upsize storm sewer along Forest Glen Drive North,  Forest Glen Drive West, 
   and Tower Road
• New storm sewer line along Forest Glen Drive South
• Cost = $685,000
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EXHIBIT 1B
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PROJECT NO.CLIENT

TITLEBCB Christopher B. Burke Engineering, Ltd.
9575 West  Higgins Road, Suite 600
Rosemont, IL  60018
(847) 823-0500 / FAX (847) 823-0520
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Alternative #1
Forest Glen Study Area Proposed Conditions - 50 Year Protection

• Combined with 50-year improvements from Greenwood Avenue Alternative #1 
• Upsize storm sewer along Forest Glen Drive North,  Forest Glen Drive West, 
   and Tower Road
• New storm sewer line along Forest Glen Drive South
• Cost = $654,000
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EXHIBIT 1C
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PROJECT NO.CLIENT

TITLEBCB Christopher B. Burke Engineering, Ltd.
9575 West  Higgins Road, Suite 600
Rosemont, IL  60018
(847) 823-0500 / FAX (847) 823-0520
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Alternative #1
Forest Glen Study Area Proposed Conditions - 25 Year Protection

• Combined with 25-year improvements from Greenwood Avenue Alternative #1 
• Upsize storm sewer along Forest Glen Drive North,  Forest Glen Drive West, 
   and Tower Road
• New storm sewer line along Forest Glen Drive South
• Cost = $631,000

Existing 0.2
Proposed 0.0

25-YR Inundation Depth (FT) Existing 0.5
Proposed 0.0

25-YR Inundation Depth (FT)

Legend
Proposed Berm/Grading
Proposed Storm Sewer
Existing Storm Sewer

Existing 0.9
Proposed 0.0

25-YR Inundation Depth (FT)

87



EXHIBIT 2A
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PROJECT NO.CLIENT

TITLEBCB Christopher B. Burke Engineering, Ltd.
9575 West  Higgins Road, Suite 600
Rosemont, IL  60018
(847) 823-0500 / FAX (847) 823-0520
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Alternative #2
Forest Glen Study Area Proposed Conditions - 100 Year Protection

• Upsize storm sewer along Forest Glen Drive North,  Forest Glen Drive West, 
   and Tower Road
• New storm sewer line along Forest Glen Drive South
• Flood storage at Bell Woods
• Cost = $873,000
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EXHIBIT 2B
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PROJECT NO.CLIENT

TITLEBCB Christopher B. Burke Engineering, Ltd.
9575 West  Higgins Road, Suite 600
Rosemont, IL  60018
(847) 823-0500 / FAX (847) 823-0520
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Alternative #2
Forest Glen Study Area Proposed Conditions - 50 Year Protection

• Upsize storm sewer along Forest Glen Drive North,  Forest Glen Drive West, 
   and Tower Road
• New storm sewer line along Forest Glen Drive South
• Flood storage at Bell Woods
• Cost = $835,000
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EXHIBIT 2C
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.
DATE

PROJECT NO.CLIENT

TITLEBCB Christopher B. Burke Engineering, Ltd.
9575 West  Higgins Road, Suite 600
Rosemont, IL  60018
(847) 823-0500 / FAX (847) 823-0520
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Alternative #2
Forest Glen Study Area Proposed Conditions - 25 Year Protection

• Upsize storm sewer along Forest Glen Drive North,  Forest Glen Drive West, 
   and Tower Road
• New storm sewer line along Forest Glen Drive South
• Flood storage at Bell Woods
• Cost = $808,000
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Christopher B. Burke Engineering, Ltd.

9575 West Higgins Road, Suite 600

Rosemont, Illinois 60018

Project # 120252

Date: June 22, 2012

Village of Winnetka, Proposed Drainage Improvements

FOREST GLEN STUDY AREA - ALTERNATE 1A (100-Year)

ITEMS UNIT QUANTITY UNIT PRICE TOTAL COST

STORM SEWER, RCP 15" FOOT 140 $45.00 $6,300.00

STORM SEWER, RCP 24" FOOT 612 $50.00 $30,600.00

STORM SEWER, RCP 30" FOOT 160 $65.00 $10,400.00

STORM SEWER, RCP 33" FOOT 707 $75.00 $53,025.00

STORM SEWER, RCP 36" FOOT 593 $85.00 $50,405.00

PROPOSED MANHOLE, 4'DIA EACH 1 $5,000.00 $5,000.00

PROPOSED MANHOLE, 5'DIA EACH 9 $6,000.00 $54,000.00

CLASS D PATCHES, 12 INCH SQ YD 1230 $75.00 $92,250.00

TRENCH BACKFILL, SPECIAL CY 1110 $45.00 $49,950.00

ADJUSTING SANITARY SEWER FOOT 300 $100.00 $30,000.00

RAISE AND SEAL SANITARY MANHOLES EACH 3 $600.00 $1,800.00

ADJUSTING WATERMAIN FOOT 300 $100.00 $30,000.00

TOPSOIL FURNISH AND PLACE, 4" SQ YD 200 $4.00 $800.00

SEEDING WITH EROSION CONTROL BLANKET SQ YD 200 $3.00 $600.00

TRAFFIC CONTROL LSUM 1 $20,000.00 $20,000.00

CONSTRUCTION LAYOUT LSUM 1 $10,000.00 $10,000.00

CATCHBASIN EACH 1 $4,000.00 $4,000.00

CURB AND GUTTER REMOVAL AND REPLACEMENT FOOT 80 $40.00 $3,200.00

DRIVEWAY REMOVAL AND REPLACEMENT SY 89 $70.00 $6,230.00

EARTH BERM CY 56 $100.00 $5,600.00

SUB TOTAL = $464,160.00

CONTINGENCY (25%) = $116,040.00

CONSTRUCTION TOTAL = $580,200.00

DESIGN ENGINEERING (7.5%) = $43,515.00

CONSTRUCTION OBSERVATION (7.5%) = $43,515.00

PERMITTING (3.0%) = $17,406.00

TOTAL PROJECT COST INCLUDING ENGINEERING = $684,636.00

NOTE: THIS ESTIMATE DOES NOT INCLUDE ROW ACQUISTION, TEMPORARY OR CONSTRUCTION 

              EASEMENTS, OR RELOCATING ANY UTILITIES

N:\WINNETKA\120252\Civil\Spreadsheets\ConceptCostEstimates.xlsx 91



Christopher B. Burke Engineering, Ltd.

9575 West Higgins Road, Suite 600

Rosemont, Illinois 60018

Project # 120252

Date: June 22, 2012

Village of Winnetka, Proposed Drainage Improvements

FOREST GLEN STUDY AREA - ALTERNATE 1B (50-Year)

ITEMS UNIT QUANTITY UNIT PRICE TOTAL COST

STORM SEWER, RCP 15" FOOT 140 $45.00 $6,300.00

STORM SEWER, RCP 21" FOOT 344 $48.00 $16,512.00

STORM SEWER, RCP 24" FOOT 428 $50.00 $21,400.00

STORM SEWER, RCP 30" FOOT 1300 $65.00 $84,500.00

PROPOSED MANHOLE, 4'DIA EACH 1 $5,000.00 $5,000.00

PROPOSED MANHOLE, 5'DIA EACH 9 $6,000.00 $54,000.00

CLASS D PATCHES, 12 INCH SQ YD 1230 $75.00 $92,250.00

TRENCH BACKFILL, SPECIAL CY 1130 $45.00 $50,850.00

ADJUSTING SANITARY SEWER FOOT 300 $100.00 $30,000.00

RAISE AND SEAL SANITARY MANHOLES EACH 3 $600.00 $1,800.00

ADJUSTING WATERMAIN FOOT 300 $100.00 $30,000.00

TOPSOIL FURNISH AND PLACE, 4" SQ YD 200 $4.00 $800.00

SEEDING WITH EROSION CONTROL BLANKET SQ YD 200 $3.00 $600.00

TRAFFIC CONTROL LSUM 1 $20,000.00 $20,000.00

CONSTRUCTION LAYOUT LSUM 1 $10,000.00 $10,000.00

CATCHBASIN EACH 1 $4,000.00 $4,000.00

CURB AND GUTTER REMOVAL AND REPLACEMENT FOOT 80 $40.00 $3,200.00

DRIVEWAY REMOVAL AND REPLACEMENT SY 89 $70.00 $6,230.00

EARTH BERM CY 56 $100.00 $5,600.00

SUB TOTAL = $443,042.00

CONTINGENCY (25%) = $110,760.50

CONSTRUCTION TOTAL = $553,802.50

DESIGN ENGINEERING (7.5%) = $41,535.19

CONSTRUCTION OBSERVATION (7.5%) = $41,535.19

PERMITTING (3.0%) = $16,614.08

TOTAL PROJECT COST INCLUDING ENGINEERING = $653,486.95

NOTE: THIS ESTIMATE DOES NOT INCLUDE ROW ACQUISTION, TEMPORARY OR CONSTRUCTION 

              EASEMENTS, OR RELOCATING ANY UTILITIES
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Christopher B. Burke Engineering, Ltd.

9575 West Higgins Road, Suite 600

Rosemont, Illinois 60018

Project # 120252

Date: June 22, 2012

Village of Winnetka, Proposed Drainage Improvements

FOREST GLEN STUDY AREA - ALTERNATE 1C (25-Year)

ITEMS UNIT QUANTITY UNIT PRICE TOTAL COST

STORM SEWER, RCP 12" FOOT 140 $40.00 $5,600.00

STORM SEWER, RCP 18" FOOT 344 $45.00 $15,480.00

STORM SEWER, RCP 21" FOOT 428 $48.00 $20,544.00

STORM SEWER, RCP 24" FOOT 870 $50.00 $43,500.00

STORM SEWER, RCP 27" 430 $60.00 $25,800.00

PROPOSED MANHOLE, 4'DIA EACH 2 $5,000.00 $10,000.00

PROPOSED MANHOLE, 5'DIA EACH 8 $6,000.00 $48,000.00

CLASS D PATCHES, 12 INCH SQ YD 1230 $75.00 $92,250.00

TRENCH BACKFILL, SPECIAL CY 1210 $45.00 $54,450.00

ADJUSTING SANITARY SEWER FOOT 300 $100.00 $30,000.00

RAISE AND SEAL SANITARY MANHOLES EACH 3 $600.00 $1,800.00

ADJUSTING WATERMAIN FOOT 300 $100.00 $30,000.00

TOPSOIL FURNISH AND PLACE, 4" SQ YD 200 $4.00 $800.00

SEEDING WITH EROSION CONTROL BLANKET SQ YD 200 $3.00 $600.00

TRAFFIC CONTROL LSUM 1 $20,000.00 $20,000.00

CONSTRUCTION LAYOUT LSUM 1 $10,000.00 $10,000.00

CATCHBASIN EACH 1 $4,000.00 $4,000.00

CURB AND GUTTER REMOVAL AND REPLACEMENT FOOT 80 $40.00 $3,200.00

DRIVEWAY REMOVAL AND REPLACEMENT SY 89 $70.00 $6,230.00

EARTH BERM CY 56 $100.00 $5,600.00

SUB TOTAL = $427,854.00

CONTINGENCY (25%) = $106,963.50

CONSTRUCTION TOTAL = $534,817.50

DESIGN ENGINEERING (7.5%) = $40,111.31

CONSTRUCTION OBSERVATION (7.5%) = $40,111.31

PERMITTING (3.0%) = $16,044.53

TOTAL PROJECT COST INCLUDING ENGINEERING = $631,084.65

NOTE: THIS ESTIMATE DOES NOT INCLUDE ROW ACQUISTION, TEMPORARY OR CONSTRUCTION 

              EASEMENTS, OR RELOCATING ANY UTILITIES
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Christopher B. Burke Engineering, Ltd.

9575 West Higgins Road, Suite 600

Rosemont, Illinois 60018

Project # 120252

Date: June 22, 2012

Village of Winnetka, Proposed Drainage Improvements

FOREST GLEN STUDY AREA - ALTERNATE 2A (100-Year)

ITEMS UNIT QUANTITY UNIT PRICE TOTAL COST

STORM SEWER, RCP 12" FOOT 285 $40.00 $11,400.00

STORM SEWER, RCP 15" FOOT 140 $45.00 $6,300.00

STORM SEWER, RCP 24" FOOT 897 $50.00 $44,850.00

STORM SEWER, RCP 30" FOOT 160 $65.00 $10,400.00

STORM SEWER, RCP 33" FOOT 707 $75.00 $53,025.00

STORM SEWER, RCP 36" FOOT 593 $85.00 $50,405.00

PROPOSED MANHOLE, 4'DIA EACH 2 $8,000.00 $16,000.00

PROPOSED MANHOLE, 5'DIA EACH 10 $8,000.00 $80,000.00

CLASS D PATCHES, 12 INCH SQ YD 1547 $75.00 $116,025.00

TRENCH BACKFILL, SPECIAL CY 1370 $45.00 $61,650.00

ADJUSTING SANITARY SEWER FOOT 300 $100.00 $30,000.00

RAISE AND SEAL SANITARY MANHOLES EACH 3 $600.00 $1,800.00

ADJUSTING WATERMAIN FOOT 300 $100.00 $30,000.00

TOPSOIL FURNISH AND PLACE, 4" SQ YD 200 $4.00 $800.00

SEEDING WITH EROSION CONTROL BLANKET SQ YD 200 $3.00 $600.00

TRAFFIC CONTROL LSUM 1 $20,000.00 $20,000.00

CONSTRUCTION LAYOUT LSUM 1 $10,000.00 $10,000.00

EARTH EXCAVATION CY 644 $30.00 $19,320.00

CATCHBASIN EACH 1 $4,000.00 $4,000.00

OUTLET CONTROL STRUCTURE EACH 1 $10,000.00 $10,000.00

CURB AND GUTTER REMOVAL AND REPLACEMENT FOOT 80 $40.00 $3,200.00

DRIVEWAY REMOVAL AND REPLACEMENT SY 89 $70.00 $6,230.00

EARTH BERM CY 56 $100.00 $5,600.00

SUB TOTAL = $591,605.00

CONTINGENCY (25%) = $147,901.25

CONSTRUCTION TOTAL = $739,506.25

DESIGN ENGINEERING (7.5%) = $55,462.97

CONSTRUCTION OBSERVATION (7.5%) = $55,462.97

PERMITTING (3.0%) = $22,185.19

TOTAL PROJECT COST INCLUDING ENGINEERING = $872,617.38

NOTE: THIS ESTIMATE DOES NOT INCLUDE ROW ACQUISTION, TEMPORARY OR CONSTRUCTION 

              EASEMENTS, OR RELOCATING ANY UTILITIES
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Christopher B. Burke Engineering, Ltd.

9575 West Higgins Road, Suite 600

Rosemont, Illinois 60018

Project # 120252

Date: June 22, 2012

Village of Winnetka, Proposed Drainage Improvements

FOREST GLEN STUDY AREA - ALTERNATE 2B (50-Year)

ITEMS UNIT QUANTITY UNIT PRICE TOTAL COST

STORM SEWER, RCP 12" FOOT 285 $40.00 $11,400.00

STORM SEWER, RCP 15" FOOT 140 $45.00 $6,300.00

STORM SEWER, RCP 21" FOOT 344 $48.00 $16,512.00

STORM SEWER, RCP 24" FOOT 713 $50.00 $35,650.00

STORM SEWER, RCP 30" FOOT 1300 $65.00 $84,500.00

PROPOSED MANHOLE, 4'DIA EACH 2 $8,000.00 $16,000.00

PROPOSED MANHOLE, 5'DIA EACH 10 $8,000.00 $80,000.00

CLASS D PATCHES, 12 INCH SQ YD 1547 $75.00 $116,025.00

TRENCH BACKFILL, SPECIAL CY 1390 $45.00 $62,550.00

ADJUSTING SANITARY SEWER FOOT 300 $100.00 $30,000.00

RAISE AND SEAL SANITARY MANHOLES EACH 3 $600.00 $1,800.00

ADJUSTING WATERMAIN FOOT 300 $100.00 $30,000.00

TOPSOIL FURNISH AND PLACE, 4" SQ YD 200 $4.00 $800.00

SEEDING WITH EROSION CONTROL BLANKET SQ YD 200 $3.00 $600.00

TRAFFIC CONTROL LSUM 1 $20,000.00 $20,000.00

CONSTRUCTION LAYOUT LSUM 1 $10,000.00 $10,000.00

EARTH EXCAVATION CY 498 $30.00 $14,940.00

CATCHBASIN EACH 1 $4,000.00 $4,000.00

OUTLET CONTROL STRUCTURE EACH 1 $10,000.00 $10,000.00

CURB AND GUTTER REMOVAL AND REPLACEMENT FOOT 80 $40.00 $3,200.00

DRIVEWAY REMOVAL AND REPLACEMENT SY 89 $70.00 $6,230.00

EARTH BERM CY 56 $100.00 $5,600.00

SUB TOTAL = $566,107.00

CONTINGENCY (25%) = $141,526.75

CONSTRUCTION TOTAL = $707,633.75

DESIGN ENGINEERING (7.5%) = $53,072.53

CONSTRUCTION OBSERVATION (7.5%) = $53,072.53

PERMITTING (3.0%) = $21,229.01

TOTAL PROJECT COST INCLUDING ENGINEERING = $835,007.83

NOTE: THIS ESTIMATE DOES NOT INCLUDE ROW ACQUISTION, TEMPORARY OR CONSTRUCTION 

              EASEMENTS, OR RELOCATING ANY UTILITIES
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Christopher B. Burke Engineering, Ltd.

9575 West Higgins Road, Suite 600

Rosemont, Illinois 60018

Project # 120252

Date: June 22, 2012

Village of Winnetka, Proposed Drainage Improvements

FOREST GLEN STUDY AREA - ALTERNATE 2C (25-Year)

ITEMS UNIT QUANTITY UNIT PRICE TOTAL COST

STORM SEWER, RCP 12" FOOT 425 $40.00 $17,000.00

STORM SEWER, RCP 18" FOOT 629 $45.00 $28,305.00

STORM SEWER, RCP 21" FOOT 428 $48.00 $20,544.00

STORM SEWER, RCP 24" FOOT 870 $50.00 $43,500.00

STORM SEWER, RCP 27" FOOT 430 $60.00 $25,800.00

PROPOSED MANHOLE, 4'DIA EACH 4 $8,000.00 $32,000.00

PROPOSED MANHOLE, 5'DIA EACH 8 $8,000.00 $64,000.00

CLASS D PATCHES, 12 INCH SQ YD 1547 $75.00 $116,025.00

TRENCH BACKFILL, SPECIAL CY 1480 $45.00 $66,600.00

ADJUSTING SANITARY SEWER FOOT 300 $100.00 $30,000.00

RAISE AND SEAL SANITARY MANHOLES EACH 3 $600.00 $1,800.00

ADJUSTING WATERMAIN FOOT 300 $100.00 $30,000.00

TOPSOIL FURNISH AND PLACE, 4" SQ YD 200 $4.00 $800.00

SEEDING WITH EROSION CONTROL BLANKET SQ YD 200 $3.00 $600.00

TRAFFIC CONTROL LSUM 1 $20,000.00 $20,000.00

CONSTRUCTION LAYOUT LSUM 1 $10,000.00 $10,000.00

EARTH EXCAVATION CY 381 $30.00 $11,430.00

CATCHBASIN EACH 1 $4,000.00 $4,000.00

OUTLET CONTROL STRUCTURE EACH 1 $10,000.00 $10,000.00

CURB AND GUTTER REMOVAL AND REPLACEMENT FOOT 80 $40.00 $3,200.00

DRIVEWAY REMOVAL AND REPLACEMENT SY 89 $70.00 $6,230.00

EARTH BERM CY 56 $100.00 $5,600.00

SUB TOTAL = $547,434.00

CONTINGENCY (25%) = $136,858.50

CONSTRUCTION TOTAL = $684,292.50

DESIGN ENGINEERING (7.5%) = $51,321.94

CONSTRUCTION OBSERVATION (7.5%) = $51,321.94

PERMITTING (3.0%) = $20,528.78

TOTAL PROJECT COST INCLUDING ENGINEERING = $807,465.15

NOTE: THIS ESTIMATE DOES NOT INCLUDE ROW ACQUISTION, TEMPORARY OR CONSTRUCTION 

              EASEMENTS, OR RELOCATING ANY UTILITIES
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ATTACHMENT #3 
FY 2012-2013 STORMWATER FUND BUDGET 
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