Western and Southwestern Winnetka Stormwater
Management Program, Shubak

Excellence in Engineering™

Welcome to the Village of Winnetka, lllinois
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Western and Southwestern Winnetka Stormwater Management Program * Winnetka, lllinois
o “Northshore” Chicago suburb
o Covers 3.94 square miles
=2,520 acres
o Population of 12,400 people
~ 80% residential
2% commercial
Mark Shubak, P.E., CFM, Strand Associates, Inc.® ~ 18% open space
mark.shubak@strand.com
(608) 251-4843
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Winnetka’s West and Southwest Stormwater Management Program
Provides a 100-Year Level of Protection for the Flood Prone Community

Winnetka — Claim to Fame

2/5/2025



Western and Southwestern Winnetka Stormwater

Management Program, Shubak

2/5/2025

Winnetka — A History of Recurring Flooding

/
\

Winnetka Recurring Flooding

Newspaper clip of flooding in Winnetka
from June 3,

Winnetka — A History of Recurring Flooding

2013 Willow Road Tunnel Project
A feasibility study indicated
$35M to provide 100-year level of
protection
2 miles of 96” (8') diameter tunnel
to Lake Michigan
Village started
preliminary engineering
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Winnetka — A History of Recurring Flooding Winnetka — A History of Recurring Flooding
September 12, 2008 2014 Willow Road Tunnel Project

Hurricane ke hit Galveston, Texas 20% design check-in update
Dropped 8.2" of rainfall in 36 hours Estimated cost increased to $59M
on Winnetka Significant opposition from IEPA
Exceeded a 100-year event and IDNR over water
2011 - Village adopts a $14M quality concerns
SWMP to provide 10-year level
of protection
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Winnetka — A History of Recurring Flooding Winnetka — A History of Recurring Flooding
July 23, 2011 2015 Willow Road Tunnel Project

Flash storm dropped 6.5” of Independent consultant and
rainfall in 3.5 hours on Winnetka tunneling contractor re-evaluation
Exceeded a 100-year event Estimated cost increased to $80M
Over 1,000 homes (~ 25% of the Not including potential water quality
community) experienced damage treatment facility
Village revised the SWMP for
a100-year level of protection
at $42M
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Winnetka — A Sustainable Watershed Evaluation

2016 Westand

Southwest Alternatives
Village stopped the tunnel and
pivoted to a holistic watershed study
Identify the root cause(s)

Sustainable stormwater
management for west and

southwest Winnetka l

Winnetka — Drainage Divide

Skokie River/
Lagoon System

North Branch
Chicago River

13 16
Winnetka - Village Limits Winnetka — Skokie River Watershed
T
Skokie River!
Lagoon System
North Branch
Chicago River
14 17
Winnetka — Existing Water Features Winnetka — West and Southwest Watershed
T
Skolie River/ Skokie River!
Lagoon System Lagoon System
North Branch North Branch
Chicago River Chicago River
15 18
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Watershed Characteristics — Size and Density Watershed Characteristics — Open Space
1
19 22
Watershed Characteristics — Building Stock Watershed Characteristics — Flood Plain
20 23
Watershed Characteristics — Soil Types Watershed Characteristics — Flood Plain
4
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Watershed Characteristics — Flood Plain Historical Watershed Characteristics — Progressing Aerial Photography
T
100-Year Food Pain
FEMA 100-year floodplain
25 28
Historical Watershed Characteristics — Pre-1930s Historical Watershed Characteristics — The Levee
T
summer, water levels in the marsh ranged from a few inches to several feet deep.”
26 29
Historical Watershed Characteristics — Civilian Conservation Corps (1933) Historical Watershed Characteristics — The Levee
T
5
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Historical Watershed Characteristics — The Levee Historical Watershed Characteristics — The Bathtub Effect
SGO
31 34
Historical Watershed Characteristics — The Levee Historical Watershed Characteristics — Village is Dependent Upon Pumping
T
Skokie River/
Lagoon System
North Branch
Chicago River
32 35
Historical Watershed Characteristics — The Bathtub Effect Historical Stormwater Management — Creation of Stormwater Retention
6
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SGO s this a Human Nature graphic? Please site if so.
Glossner, Stephanie, 2024-11-04720:20:10.401

IMISO 0 Yes. Citation included
Shubak, Mark, 2024-11-04T21:31:09.631

SGO 1 Reduced citation font to standard size
Glossner, Stephanie, 2025-01-23T20:26:17.756
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Historical Watershed Characteristics — Foundational to Successful
Creation of Critical Stakeholder Partnerships

Ten agency partnerships made it possible
Forest Preserve District of Cook County (FPCC)
Winnetka Park District (WPD)

Winnetka School District 36 (D-36)

New Trier High School District (NTHSD)

US Army Corps of Engineers (USACE)

US Fish and Wildlife Service (USFWS)

lllinois Department of Natural Resources (IDNR)

Metropolitan Water Reclamation District of
Greater Chicago (MWRD)

Illinois Environmental Protection Agency (IEPA)
Illinois Department of Transportation (IDOT)

Public Outreach — Understanding the Magnitude

1 ACRE ~ 209' by 209

37 40
Public Outreach - Verifying the Flooding Public Outreach — Understanding the Magnitude
July 2011~ 1200 Block of Chery
/ 1 ACRE ~ 209’ by 209"
July 2011 Ash and Gl
—_— G0
Existing conditions, 100-yr, 3-hr event April 2013 - Birch and Alles
38 41
Feo
Public Outreach — Understanding the Magnitude Public Outreach - Identifying Strategies
1 ACRE ~ 209’ by 209"
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SGO Reduced citation font to standard size
Glossner, Stephanie, 2025-01-23T20:26:38.696
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Public Outreach - Identifying Opportunities

New Trier High
‘School District
(NTHSD)

Winnelia Park Districl
weD)

ForestPreserve.
Districtof Gook

Hibbard Preserve Stormwater Management Wetland — FPCC
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Stormwater Management Program — Building Partnerships

US Army Corps of

jneers
US Fish and Wikfe
linois DNR

ForestPreserve
Districtof Cook
County

Hibbard Preserve Stormwater Management Wetland — Original Vision
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Hibbard Preserve Stormwater Management Wetland - FPCC

Forest Preserves in lllinois
1913 lllinois Legislature adopted
the Forest Preserve Act
1916 Forest Preserve District of
Cook County was established
69,000 acres of protected forest,
wetlands, and prairies
“Under no circumstances.... used
for stormwater management”

Hibbard Preserve Stormwater Management Wetland - FPCC

N=

45
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Hibbard Preserve Stormwater Management Wetland — USACE

N =

Mitigation
Ratio 1.5:1
Mitigation
Ratio 5:1
Wiigation

Ralio 12:1

Mitigation
Ratio 311

Hibbard Preserve Stormwater Management Wetland - Final Project

« Hibbard Preserve SWM Wetland
Provides 74 ac-ft of stormwater storage

Reduced flood inundation from >48 to
26 hrs.

Lowered elevations between 4 and 5 feet
25,300 cubic yards of topsoil stripped

Hibbard Preserve
and respread Stormwater i
105,000 cubic yards of clay removed banagement V/etend
Created open water forebays for
water quality —

Maintains existing stormwater pumping
rates to the Skokie River

49 52
Hibbard Preserve Stormwater Management Wetland — Final Site Layout Hibbard Preserve Stormwater Management Wetland - Final Project
« Hibbard Preserve « Hibbard Preserve SWM Wetland —
SWMWetland ~ 5°° Other Agencies
Reduced tree IDNR - “Overall, the project
removal from 1,750 looks great!”
to 287 USFWS - Protect the Northern Long-
Reduced wetland Eared Bat and the Eastern Prairie
disturbance from Fringed Orchid Hibbard Preserve l
14.3 acres to 2015 through 2022 — Final USACE Ma..ag';‘ma&i;uzm -
10.43 acres Permit received
Avoi_ded highest Village has 5-Year O&M responsibility
quality wetlands and 10.43 acres of wetland impact at a -
endangered species composite mitigation ratio of
4.8:1 = 50.46 acres
°
50 53

« Hibbard Preserve SWM Wetland — FPCC S0

2016 through 2022 — Final IGLA
with FPCC

License agreement fees over $3.1M
Village has perpetual O&M responsibility

Must demonstrate water quality
Hibbard Preserve

) 5G1
improvements Stormwater ! ~
Capture and treat first-flush runoff from ~ EUEEEIEIREE

watershed

Hibbard Preserve Stormwater Management Wetland — Final Agreement

Hibbard Preserve Stormwater Management Wetland — Implementation

Hibbard Preserve
Stormwater
Management Wetland

51
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Slide 50

SGO Can we bold these instead of underline on all of the slides?
Glossner, Stephanie, 2024-11-04T720:12:06.034

MSO0 0 Underline removed
Shubak, Mark, 2024-11-04T21:35:16.195

Slide 51

SGO Reduecd subbullets font to 18
Glossner, Stephanie, 2024-11-04T20:08:34.747

MSO0 0 okay
Shubak, Mark, 2024-11-04T21:48:06.957

SG1 Made font size in orange box same size on next several slides
Glossner, Stephanie, 2025-01-23T720:32:38.615
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KIMO Updated to arial font on the next couple of slides
Mack, Katie, 2025-01-23T720:11:04.515
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Hibbard Preserve Stormwater Management Wetland — Implementation Hibbard Preserve Stormwater Management Wetland — Implementation
Hibbard Preseve Hibbard Preserve
‘Stormwater ‘Stormwater
Management Wetland Management Wetland
55 58
Hibbard Preserve Stormwater Management Wetland — Implementation Hibbard Preserve Stormwater Management Wetland — Implementation
Hibbard Preserve Hibbard Preserve
Stormwater Stormwater
Managemen Wetiand Managemen Wetiand
56 59
Hibbard Preserve Stormwater Management Wetland — Implementation Stormwater Management Program — Building Partnerships
Winnetka Park Distit
(WPD)
Hibbard Preserve
Stormwater
Managemen Wetiand
10
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Duke Childs and Little Duke Stormwater Storage — Original Vision

Duke Childs and Little Duke Underground Storage — First Flush Capture
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Duke Childs and Little Duke Underground Storage — Final Site Layout

Duke and Little Duke Storage 55
2021 finalized IGA with
NTHSD and WPD
Put all stormwater
storage underground
Met future NTHSD and
WPD regulatory:

Detention storage

Compensatory storage
Meets FPCC water quality
improvements

Duke Childs and Little Duke Underground Storage — First Flush Capture
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Duke Childs and Little Duke Underground Storage - First Flush Capture

Duke Childs and Little Duke Underground Storage - First Flush Capture
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66

2/5/2025
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SGO Should these be underline or bold like the above project slides?
Glossner, Stephanie, 2024-11-04T720:12:44.441

MSO0 0 I'm good with this format
Shubak, Mark, 2024-11-04T21:39:43.070
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Duke Childs and Little Duke Underground Storage — First Flush Capture

Duke Childs and Little Duke Underground Storage — First Flush Capture
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Duke Childs and Little Duke Underground Storage — First Flush Capture

Duke Childs and Little Duke Underground Storage — First Flush Capture
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Duke Childs and Little Duke Underground Storage - First Flush Capture

Duke Childs and Little Duke Underground Storage - First Flush Capture

12
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Duke Childs and Little Duke Underground Storage — First Flush Capture

Duke Childs and Little Duke Underground Storage — First Flush Capture

73

76

Duke Childs and Little Duke Underground Storage — First Flush Capture

Duke Childs and Little Duke Underground Storage — Final Project

Duke Childs and Little Duke
Storage Project

Provides 21 ac-ft of stormwater
storage

Eliminates flooding of athletic fields
38,600 cubic yards of clay removed

Provides significant water quality
runoff improvements
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Duke Childs and Little Duke Underground Storage - First Flush Capture

Duke Childs and Little Duke Underground Storage — Project Implementation

KMO

75

78

2/5/2025
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KIMO Cropped man out of image per Photo Review Team comments
Mack, Katie, 2024-11-04T21:10:59.655

MSO0 0 okay
Shubak, Mark, 2024-11-04T21:40:03.864



Western and Southwestern Winnetka Stormwater
Management Program, Shubak

Duke Childs and Little Duke Underground Storage —Project Implementation

Winnetka Golf Course Stormwater Management Ponds — Original Vision

79 82
Duke Childs and Little Duke Underground Storage —Project Implementation Winnetka Golf Course Stormwater Management Ponds — Flooding
Existing conditions, 100-yr, 3-hr event
80 83
Stormwater Management Program — Building Partnerships Winnetka Golf Course Stormwater Management Ponds - Final Agreement
Winnetka Golf Course Ponds

2021 finalized IGA with WPD

Winnetka Park Provide supplemental irrigation water

- Reduce dependency on public water
Provided significant course-wide
improvements
81
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2/5/2025
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Winnetka Golf Course Stormwater Management Ponds — Final Agreement

18-hole Golf Course Improvements
Elevate the golf course to make
it playable
Resulted in upgrade to 75% of
drainage and irrigation systems

Winnetka Golf Course Stormwater Management Ponds — Construction
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Winnetka Golf Course Stormwater Management Ponds - Final Project

Winnetka Golf Course Stormwater Ponds
Provides 58 ac-ft of stormwater storage

Raised all tees and greens and 80% of
fairways out of the 100-year design flood
Reduced inundation from 4 days to

16 hours

Provides up to 10 days of supplemental
irrigation water

115,200 cubic yards of clay removed
32,481 cubic yards respread on the course

61,500 cubic yards of topsoil
stripped/respread

Winnetka Golf Course Stormwater Management Ponds - Final Project
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Winnetka Golf Course Stormwater Management Ponds — Construction

Winnetka Golf Course Stormwater Management Ponds — Construction

15
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Winnetka Golf Course Stormwater Management Ponds — Construction Winnetka Golf Course Stormwater Management Ponds - Final Project
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Winnetka Golf Course Stormwater Management Ponds — Construction Winnetka Golf Course Stormwater Management Ponds - Final Project
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MO
Winnetka Golf Course Stormwater Management Ponds - Final Project Winnetka Golf Course Stormwater Management Ponds — Final Project
16
Pre-Project Conditions During Construction Post-Construction Conditions
93 96



Slide 93

KIMI0 Updated animations so the photos didn’t overlap. Consider adding

captions to help distinguish what is being shown in the image.
Mack, Katie, 2025-01-23T20:17:42.424

MSO0 0 done
Shubak, Mark, 2025-01-27T17:14:19.482
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Stormwater Management Program — Building Partnerships

Winnetka Park
District

Stormwater Conveyance — Phased Implementation

Conveyance will be done in six phases
5 miles of stormwater conveyance
2.2 miles 6'x4’ to 12'x5’ box storm sewer
Part of the stormwater storage component

97 100
Crow Island Woods Underground Stormwater Storage — Original Vision Stormwater Management Program — Building Partnerships
Winnetka Landfill
Hinois EPA
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Crow Island Woods Underground Stormwater Storage — Final Site Layout Landfill Development
Crow Island Woods Winnetka Landfill Development Resource
Underground Storage Stopped operation in 1993

2021 finalized IGA with Never officially closed

District 36 and WPD 2018 through 2022 worked with IEPA to close

Put all stormwater Received 250,000 cubic yards of fll

storage underground Estimated savi £ $5.5 M in haull "

Met future school expansion stimated savings of $5. in hauling costs

regulatory needs:

Detention storage
Compensatory storage

Meets FPCC water

quality improvements

Provides 10.8 ac-ft of

stormwater storage
99 102
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Landfill Development Landfill Development
103 106
Landfill Development Stormwater Management Program — Sharing the Vision
Existing conditions, 100-yr, 3-hr event
104 107
Landfill Development Stormwater Management Program — Sharing the Vision
18
Existing conditions, 100-yr, 3-hr event Proposed conditions, 100-yr, 3-hr event
105 108
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Stormwater Management Program — Sharing the Vision

Potentially Impacted Properties
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Stormwater System Performance

Stormwater Management Program — Cost for Flood Control
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Stormwater Management Program — Cost for Flood Control

Benefit-Cost Assessment (BCA): 560
FEMA standardized calculator for a 2-Year storm
$39,150 per damaged home (2016 dollars)
2-Year storm has 50% chance annually
Annualized cost = $19,575 per damaged home
54 homes protected = $1,057,046 annual benefit
This process was applied to all events up to the 100-yr
Results in an annual benefit of $1,990,624
Based on standard BCA of a 50-year project life
Damage reduction benefit = $99,531,221
Vision Conceptual Cost (2016) = $57,717,000
Benefit-Cost Ratio (BCR) = 1.72

Stormwater Management Program — Cost for Flood Control

110
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Stormwater Management Program — Cost for Flood Control

This benefit reflects protection from surface flooding. 5¢°
It does not reflect:

Homes relieved from foundation seepage

Relief to the sanitary sewer system

Increased accessibility during storm events

Reduced flood duration

Reduced property damages (auto, landscape, auxiliary
structures, etc.)

Public Works labor and clean up costs
It also does not reflect associated improvements:
Roadway and utilities
Stormwater quality and habitat improvements
Property values and sales
Flood prone community reputation

Stormwater Management Program — Cost for Flood Control

111

114

2/5/2025
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SGO Updated bullet color and format
Glossner, Stephanie, 2024-11-04T20:16:53.869
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SGO Updated bullet color and format
Glossner, Stephanie, 2024-11-04T720:19:09.308
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Stormwater Management Program — Cost for Flood Control Stormwater Management Program — Cost for Flood Control
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Stormwater Management Program — Cost for Flood Control Stormwater Management Program — Cost for Flood Control
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Stormwater Management Program — Cost for Flood Control Stormwater Management Program — Cost for Flood Control
20
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Excellence in Engineering™
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