
 

 
 

SPRING HARBOR 

WATERSHED 

STUDY 

CITY OF 

MADISON, WI 

 

  

 

 

 

 

The City makes no representation 

about the accuracy of these 

records and shall not be liable for 

any damages 

 

Prepared For 

City of Madison, WI 

Madison, WI 

 

October 2021 

 

AE2S Project #:  P13937-2018-001



 

 

SPRING HARBOR WATERSHED STUDY  

EXISTING CONDITIONS REPORT 

MADISON, WI 

 

 

Prepared for 

City of Madison, WI 

The City makes no representation about the accuracy of 

these records and shall not be liable for any damages 

 

Prepared by 

 

 

 

 

 

2424 Rimrock Road, Suite 200 

Madison, Wisconsin 

53713 

 

 

 

 

 

 

 

 

 

 

 

October 2021 



 

 P13937-2018-001  Page i 

SPRING HARBOR WATERSHED STUDY 

 

For 

Madison, WI 

 

 

 

 

October 2021 

Professional Certification 

I hereby certify that this report was prepared by me or under my direct supervision and that I am 

a duly Registered Professional Engineer under the laws of the State of Wisconsin 

 

Name:     

Company:   Advanced Engineering and Environmental Services, LLC (AE2S)  

Date:   Registration Number:    

 

 

 

 

 

 

Prepared By: 

Advanced Engineering and Environmental Services, LLC (AE2S) 

2424 Rimrock Road, Suite 200 

Madison, WI  53713 

 



Spring Harbor Watershed Study  

  Table of Contents 

October 2021 

 

 

 P13937-2018-001  Page ii 

Table of Contents 

1. EXECUTIVE SUMMARY .............................................................................................................................................. 1 

1.1 BACKGROUND ............................................................................................................................................................................ 1 
1.2 CITY’S FLOOD MITIGATION TARGETS ...................................................................................................................................... 1 
1.3 EXISTING CONDITIONS RESULTS.............................................................................................................................................. 2 
1.4 PROPOSED SOLUTIONS AND COSTS ....................................................................................................................................... 2 
1.5 PROPOSED SOLUTIONS RESULTS ............................................................................................................................................. 3 

2. INTRODUCTION ......................................................................................................................................................... 5 

2.1 PROJECT BACKGROUND AND PURPOSE .................................................................................................................................. 5 
2.2 SCOPE OF STUDY ....................................................................................................................................................................... 5 
2.3 HISTORIC FLOODING IN WATERSHED ..................................................................................................................................... 5 
2.4 FLOOD MITIGATION GOALS ..................................................................................................................................................... 7 
2.5 SUMMARY OF PAST STUDIES ................................................................................................................................................... 7 

3. WATER RESOURCES INVENTORY .......................................................................................................................... 8 

3.1 STUDY SETTING ......................................................................................................................................................................... 8 
3.2 WATERSHED ............................................................................................................................................................................... 8 
3.3 TOPOGRAPHY............................................................................................................................................................................. 9 
3.4 DRAINAGE SYSTEMS.................................................................................................................................................................. 9 
3.5 RUNOFF CONDITIONS............................................................................................................................................................ 10 

3.5.1 Land Use ................................................................................................................................................................... 10 
3.5.2 Impervious Area..................................................................................................................................................... 10 
3.5.3 Soils 10 
3.5.4 Wetlands .................................................................................................................................................................. 10 

4. GUIDANCE AND DATA SOURCES ......................................................................................................................... 11 

4.1 MODEL GUIDANCE DOCUMENTATION ................................................................................................................................ 11 
4.2 DATA SOURCES ...................................................................................................................................................................... 11 

5. MODEL DEVELOPMENT ...........................................................................................................................................13 

5.1 MODELING SOFTWARE .......................................................................................................................................................... 13 

5.1.1 Modeling Approach .............................................................................................................................................. 13 

5.2 RAINFALL FILES ....................................................................................................................................................................... 13 

5.2.1 Design Rainfall % Chance Storm .................................................................................................................... 13 
5.2.2 Measured Rainfall Storms .................................................................................................................................. 14 

5.3 HYDROLOGIC MODEL DEVELOPMENT ................................................................................................................................. 15 

5.3.1 Methodology ........................................................................................................................................................... 15 
5.3.2 Subwatershed Input Data .................................................................................................................................. 15 

5.3.2.1 Level of Detail ........................................................................................................................................15 
5.3.2.2 Input Data ...............................................................................................................................................15 

5.4 1D HYDRAULIC MODEL DEVELOPMENT .............................................................................................................................. 17 

5.4.1 Level of Detail ......................................................................................................................................................... 17 



Spring Harbor Watershed Study  

  Table of Contents 

October 2021 

 

 

 P13937-2018-001  Page iii 

5.4.2 Hydraulic Conveyance System Analysis........................................................................................................ 18 
5.4.3 Inlet Capacity Analysis (Existing Conditions Only) ................................................................................... 18 

5.4.3.1 Approach .................................................................................................................................................18 
5.4.3.2 Public System ........................................................................................................................................20 
5.4.3.3 Private System .......................................................................................................................................20 

5.4.4 Detention Pond Analysis .................................................................................................................................... 20 
5.4.5 1D Tailwater Conditions ..................................................................................................................................... 20 

5.5 2D HYDRAULIC MODEL DEVELOPMENT .............................................................................................................................. 21 

5.5.1 2D Modeling Area ................................................................................................................................................. 21 
5.5.2 2D Terrain Data ..................................................................................................................................................... 21 
5.5.3 2D Grid ..................................................................................................................................................................... 21 
5.5.4 2D Land Use and Roughness Values .............................................................................................................. 21 
5.5.5 Inactive Areas ......................................................................................................................................................... 22 
5.5.6 1D-2D Interface Lines .......................................................................................................................................... 23 
5.5.7 2D Boundary Conditions .................................................................................................................................... 23 

5.5.7.1 Internal Boundaries .............................................................................................................................23 
5.5.7.2 External Boundaries ............................................................................................................................23 

5.6 EXISTING CONDITIONS PRE-CALIBRATED MODEL RESULTS .............................................................................................. 23 

6. MODEL CALIBRATION ............................................................................................................................................ 24 

6.1 BASEFLOW CONDITIONS ....................................................................................................................................................... 24 
6.2 RECORDED RAINFALL AND FLOW DATA .............................................................................................................................. 24 

6.2.1 Calibration Storms ................................................................................................................................................ 24 
6.2.2 August 2018 Model Validation ........................................................................................................................ 24 
6.2.3 Spring Harbor USGS Gage Issues .................................................................................................................... 24 

6.3 SELECTED RUNOFF STORMS .................................................................................................................................................. 25 
6.4 CALIBRATION PERFORMANCE ............................................................................................................................................... 26 

6.4.1 Calibration Criteria............................................................................................................................................... 26 
6.4.2 Calibration Results ................................................................................................................................................ 26 

7. RESULTS EVALUATION ........................................................................................................................................... 29 

7.1 MODEL RESULTS COMPARED TO FLOOD MITIGATION GOALS ......................................................................................... 29 
7.2 LIMITATIONS OF STUDY ......................................................................................................................................................... 30 
7.3 MODEL RESULTS COMPARED TO CITY OBSERVATIONS ..................................................................................................... 31 

8. PUBLIC ENGAGEMENT............................................................................................................................................ 34 

8.1 PUBLIC INFORMATION MEETINGS ........................................................................................................................................ 34 
8.2 FOCUS GROUPS ...................................................................................................................................................................... 34 

8.2.1 Public Engagement (Round 1) .......................................................................................................................... 34 
8.2.2 Public Engagement (Round 2) .......................................................................................................................... 35 
8.2.3 Public Engagement (Round 3) .......................................................................................................................... 35 

9. PROPOSED SOLUTIONS DEVELOPMENT ........................................................................................................... 36 

9.1 OVERALL PROCESS ................................................................................................................................................................. 36 



Spring Harbor Watershed Study  

  Table of Contents 

October 2021 

 

 

 P13937-2018-001  Page iv 

9.1.1 Consultant and City Data Review ................................................................................................................... 36 
9.1.2 Consultant and City Brainstorming ................................................................................................................ 36 
9.1.3 Consultant Modeling ........................................................................................................................................... 36 
9.1.4 Meetings with City Engineering Staff ............................................................................................................. 36 
9.1.5 Convergence of Solution to Share with City Agencies ............................................................................. 36 
9.1.6 Finalization of Solutions ..................................................................................................................................... 37 

9.2 REVIEWED SOLUTIONS ........................................................................................................................................................... 37 

9.2.1 Solutions Considered, but Eliminated from Consideration .................................................................... 37 

9.2.1.1 West Towne Pond Expansion ..........................................................................................................37 
9.2.1.2 Glen Oak Hills Park Greenway ........................................................................................................37 
9.2.1.3 Owen Park...............................................................................................................................................38 
9.2.1.4 Masthead Greenway ...........................................................................................................................38 
9.2.1.5 Garner Park Pond .................................................................................................................................38 
9.2.1.6 Bordner Park to Railroad ..................................................................................................................38 
9.2.1.7 Railroad to Spring Harbor ................................................................................................................39 

9.2.2 Solutions Considered and Selected ................................................................................................................. 39 

9.2.2.1 West Towne Pond Expansion (Figure 23) ...................................................................................39 
9.2.2.2 Kenosha Greenway and Regent Street Greenway Crossing (Figure 31).........................40 
9.2.2.3 Glen Oak Hills Park Greenway (Figure 28)..................................................................................40 
9.2.2.4 Owen Park Channel and Floodwall (along Forsythia Cunnette) (Figure 27) .................40 
9.2.2.5 Masthead Greenway Ponds (Figure 26) ......................................................................................40 
9.2.2.6 Gettle Avenue Box Storm Sewer (Figure 29) .............................................................................40 
9.2.2.7 Greenway Crossings (Figure 24, Figure 25, Figure 26, Figure 30 and Figure 31) .........40 
9.2.2.8 Local Storm Sewer Improvements (Figure 32) .........................................................................40 

10. SELECTED ALTERNATIVE ........................................................................................................................................ 41 

10.1 WEST TOWNE POND EXPANSION ...................................................................................................................................... 41 

10.1.1 Improvement Description ................................................................................................................................... 41 
10.1.2 Flood Reduction ..................................................................................................................................................... 41 
10.1.3 Land Ownership..................................................................................................................................................... 41 
10.1.4 Utility Conflicts ....................................................................................................................................................... 42 
10.1.5 Other Known Concerns ....................................................................................................................................... 42 
10.1.6 Anticipated Permits .............................................................................................................................................. 42 
10.1.7 Water Quality Information ................................................................................................................................ 42 

10.2 KENOSHA GREENWAY ......................................................................................................................................................... 42 

10.2.1 Improvement Description ................................................................................................................................... 42 
10.2.2 Flood Reduction ..................................................................................................................................................... 43 
10.2.3 Land Ownership..................................................................................................................................................... 43 
10.2.4 Utility Conflicts ....................................................................................................................................................... 43 
10.2.5 Other Known Concerns ....................................................................................................................................... 43 
10.2.6 Anticipated Permits .............................................................................................................................................. 43 
10.2.7 Water Quality Information ................................................................................................................................ 44 

10.3 GLEN OAK HILLS PARK GREENWAY ................................................................................................................................... 44 



Spring Harbor Watershed Study  

  Table of Contents 

October 2021 

 

 

 P13937-2018-001  Page v 

10.3.1 Improvement Description ................................................................................................................................... 44 
10.3.2 Flood Reduction ..................................................................................................................................................... 44 
10.3.3 Land Ownership..................................................................................................................................................... 44 
10.3.4 Utility Conflicts ....................................................................................................................................................... 45 
10.3.5 Other Known Concerns ....................................................................................................................................... 45 
10.3.6 Anticipated Permits .............................................................................................................................................. 45 
10.3.7 Water Quality Information ................................................................................................................................ 46 

10.4 OWEN PARK CHANNEL AND FLOODWALL (ALONG FORSYTHIA CUNNETTE) ................................................................ 46 

10.4.1 Improvement Description ................................................................................................................................... 46 
10.4.2 Flood Reduction ..................................................................................................................................................... 46 
10.4.3 Land Ownership..................................................................................................................................................... 47 
10.4.4 Utility Conflicts ....................................................................................................................................................... 47 
10.4.5 Other Known Concerns ....................................................................................................................................... 47 
10.4.6 Anticipated Permit ................................................................................................................................................ 47 
10.4.7 Water Quality Information ................................................................................................................................ 47 

10.5 MASTHEAD GREENWAY PONDS ......................................................................................................................................... 48 

10.5.1 Improvement Description ................................................................................................................................... 48 
10.5.2 Flood Reduction ..................................................................................................................................................... 48 
10.5.3 Land Ownership..................................................................................................................................................... 48 
10.5.4 Utility Conflicts ....................................................................................................................................................... 48 
10.5.5 Other Known Concerns ....................................................................................................................................... 48 
10.5.6 Anticipated Permits .............................................................................................................................................. 49 
10.5.7 Water Quality Information ................................................................................................................................ 49 

10.6 GETTLE AVENUE BOX STORM SEWER ................................................................................................................................ 49 

10.6.1 Improvement Description ................................................................................................................................... 49 
10.6.2 Land Ownership..................................................................................................................................................... 50 
10.6.3 Utility Conflicts ....................................................................................................................................................... 50 
10.6.4 Other Known Concerns ....................................................................................................................................... 50 
10.6.5 Anticipated Permits .............................................................................................................................................. 50 
10.6.6 Water Quality Information ................................................................................................................................ 51 

10.7 GREENWAY CROSSINGS....................................................................................................................................................... 51 

10.7.1 Improvement Description ................................................................................................................................... 51 
10.7.2 Flood Reduction ..................................................................................................................................................... 51 
10.7.3 Land Ownership..................................................................................................................................................... 51 
10.7.4 Utility Conflicts ....................................................................................................................................................... 52 
10.7.5 Other Known Concerns ....................................................................................................................................... 52 
10.7.6 Anticipated Permits .............................................................................................................................................. 52 

10.8 LOCAL STORM SEWER IMPROVEMENTS ............................................................................................................................. 52 

10.8.1 Flood Reduction ..................................................................................................................................................... 52 
10.8.2 Land Ownership..................................................................................................................................................... 52 
10.8.3 Utility Conflicts ....................................................................................................................................................... 53 
10.8.4 Other Known Concerns ....................................................................................................................................... 53 
10.8.5 Anticipated Permits .............................................................................................................................................. 53 



Spring Harbor Watershed Study  

  Table of Contents 

October 2021 

 

 

 P13937-2018-001  Page vi 

10.8.6 Water Quality Information ................................................................................................................................ 53 

11. AREAS TARGET CANNOT BE MET ........................................................................................................................ 54 

11.1 WATERSHED PERFORMANCE .............................................................................................................................................. 54 

11.1.1 10% Chance Storm ............................................................................................................................................... 54 
11.1.2 4% Chance Storm ................................................................................................................................................. 54 
11.1.3 1% Chance Storm ................................................................................................................................................. 55 

11.2 THEORETICAL ADDITIONAL CAPACITY ............................................................................................................................... 55 

12. 0.2% CHANCE STORM UPGRADES ...................................................................................................................... 57 

12.1 0.2% CHANCE ANALYSIS COMPLETED .............................................................................................................................. 57 
12.2 INFRASTRUCTURE MEDICATIONS ........................................................................................................................................ 57 

12.2.1 Owen Park Floodwall (Along Forsythia Cunnette) .................................................................................... 57 
12.2.2 West Towne Pond Expansion ............................................................................................................................ 57 
12.2.3 Local Storm Sewer Improvements ................................................................................................................... 57 

13. COST ESTIMATES ..................................................................................................................................................... 58 

14. RECOMMENDED IMPLEMENTATION ORDER ................................................................................................... 59 

14.1 CONSTRUCTION SEQUENCE ................................................................................................................................................ 59 
14.2 SOLUTIONS THAT WORK TOGETHER TO MEET GOALS .................................................................................................... 60 
14.3 SIGNAGE ................................................................................................................................................................................ 60 

14.3.1 Temporary Signage .............................................................................................................................................. 60 
14.3.2 Permanent Signage .............................................................................................................................................. 61 

14.4 CITYWIDE PRIORITY .............................................................................................................................................................. 61 

15. NEXT STEPS ............................................................................................................................................................... 62 

16. LIMITATIONS ............................................................................................................................................................ 63 

 

  



Spring Harbor Watershed Study  

  Table of Contents 

October 2021 

 

 

 P13937-2018-001  Page vii 

List of Figures 

Figure ES- 1 Existing Conditions Flood Mitigation Goals Performance Summary............................................64 

Figure ES- 2 Proposed Conditions Flood Mitigation Goals Performance Summary ........................................65 

Figure 1 Watershed and Subcatchments ..................................................................................................................66 

Figure 2 Land Use for Subcatchment Runoff ...........................................................................................................67 

Figure 3 Impervious Percentage ...................................................................................................................................68 

Figure 4 Impervious Disconnection Percentage .....................................................................................................69 

Figure 5 Soils and Wetlands ...........................................................................................................................................70 

Figure 6 2D Surface Roughness Values .....................................................................................................................71 

Figure 7 1D Model Network  ......................................................................................................................................72 

Figure 8 Historic Flooding Locations ..........................................................................................................................73 

Figure 9 Focus Group Locations ...................................................................................................................................74 

Figure 10 Map of Locations for Depth and Duration Summaries ......................................................................75 

Figure 11 Existing: 50% Chance Storm Flooding ......................................................................................................76 

Figure 12 Existing: 10% Chance Storm Flooding ......................................................................................................77 

Figure 13 Existing: 4% Chance Storm Flooding.........................................................................................................78 

Figure 14 Existing: 2% Chance Storm Flooding.........................................................................................................79 

Figure 15 Existing: 1% Chance Storm Flooding.........................................................................................................80 

Figure 16 Existing: 0.2% Chance Storm Flooding .....................................................................................................81 

Figure 17  Existing: Back-to-Back 1% Chance Storm Flooding ............................................................................82 

Figure 18 Existing: Inlet capacity for 10% Chance Storm ......................................................................................83 

Figure 19 Existing: Pipe capacity for 10% Chance Storm ......................................................................................84 

Figure 20 Existing: 10% and 4% Chance Storm – Flood Mitigation Goal Performance ............................85 

Figure 21 Existing: 1% Chance Storm – Flood Mitigation Goal Performance ...............................................86 

Figure 22 Proposed Solutions: Index .............................................................................................................................87 

Figure 23 Proposed Solutions: West Towne Pond Expansion .............................................................................88 

Figure 24 Proposed Solutions: Yellowstone Drive and Quarterdeck Drive Box Culvert Greenway 

Crossings ..............................................................................................................................................................89 

Figure 25 Proposed Solutions: Jetty Drive Box Culvert Greenway Crossing ..................................................90 

Figure 26 Proposed Solutions: Masthead Greenway Ponds and Nautilus Drive Box Culvert Greenway 

Crossing ................................................................................................................................................................91 

Figure 27 Proposed Solutions: Owen Park Channel and Floodwall (Along Forsythia Cunnette) ..........92 

Figure 28 Proposed Solutions: Glen Oak Hills Park Greenway ............................................................................93 



Spring Harbor Watershed Study  

  Table of Contents 

October 2021 

 

 

 P13937-2018-001  Page viii 

Figure 29 Proposed Solutions: Gettle Avenue Box Storm Sewer .......................................................................94 

Figure 30 Proposed Solutions: Regent Street Box Culvert Greenway Crossing ...........................................95 

Figure 31 Proposed Solutions: Kenosha Greenway and Regent Street Greenway Crossing ...................96 

Figure 32 Proposed Solutions: Local Stormsewer Improvements .....................................................................97 

Figure 33 Proposed Solutions: 50% Chance Storm Flooding ..............................................................................98 

Figure 34 Proposed Solutions: 10% Chance Storm Flooding ..............................................................................99 

Figure 35 Proposed Solutions: 4% Chance Storm Flooding.............................................................................. 100 

Figure 36 Proposed Solutions: 2% Chance Storm Flooding.............................................................................. 101 

Figure 37 Proposed Solutions: 1% Chance Storm Flooding.............................................................................. 102 

Figure 38 Proposed Solutions: 0.2% Chance Storm Flooding .......................................................................... 103 

Figure 39 Proposed Solutions: Back-to-Back 1% Chance Storm Flooding ................................................. 104 

 

List of Tables 

Table 1.1 Proposed Improvements: Opinions of Probable Cost .......................................................................... 2 

Table 5.1  NOAA Atlas 14 Design Storm Rainfall Depths .....................................................................................13 

Table 5.2 Rain Gage Location for the Spring Harbor Watershed ......................................................................14 

Table 5.3 2019 Calibration Storm Rainfall Summary ..............................................................................................14 

Table 5.4 August 2018 Validation Storm Rainfall Summary ................................................................................15 

Table 5.5 Manning's n Roughness Values ..................................................................................................................22 

Table 5.6 Boundary Conditions Summary...................................................................................................................23 

Table 6.1 Model Bias Summary .......................................................................................................................................27 

Table 10.1 Existing and Proposed Culvert Crossings ................................................................................................51 

Table 11.1 Capacity Requirements for Flood Mitigation .........................................................................................56 

Table 12.1 Proposed Improvements: Opinions of Probable Cost ........................................................................58 

 
List of Appendices 

Appendix           – Figures ...............................................................................................................................................................64 

Appendix A – Modeling Guidance Document ............................................................................................................. 105 

Appendix B – Hydrology Input Parameters per Subbasin ...................................................................................... 113 

Appendix C – Hydraulic Input Parameters (Links, Nodes) ...................................................................................... 116 

Appendix D – Existing Flooding Depth and Duration at 25 Locations .............................................................. 135 

Appendix E – Inlet Capacity Analysis Documentation ............................................................................................. 137 



Spring Harbor Watershed Study  

  Table of Contents 

October 2021 

 

 

 P13937-2018-001  Page ix 

Appendix F – Focus Group Summaries .......................................................................................................................... 148 

Appendix G – Peer Review #1 Summary ........................................................................................................................ 173 

Appendix H – Additional Calibration Information...................................................................................................... 176 

Appendix I – Peer Review #2 Summary ........................................................................................................................ 196 

Appendix J – Peer Review #3 Summary ........................................................................................................................ 198 

Appendix K – Proposed Solutions Table of flood reductions for 25 locations .............................................. 204 

Appendix L – Agency Meeting Notes ............................................................................................................................ 206 

Appendix M  – Cost Estimates .............................................................................................................................................. 219 

 

  



Spring Harbor Watershed Study  

  Table of Contents 

October 2021 

 

 

 P13937-2018-001  Page x 

List of Abbreviations 

1D: One-Dimensional 

2D:  Two-Dimensional 

AC: Acres 

AC-FT: Acre-Foot 

CAD:  Computer Aided Drawing 

CFS:  Cubic Feet per Second 

DEM: Digital Elevation Model 

DOT:  Wisconsin Department of Transportation 

EPA: Environmental Protection Agency 

FT:  Feet 

GPM: Gallons Per Minute 

HGL:  Hydraulic Grade Line 

HSG: Hydrologic Soil Group 

LVL: Level 

NAVD88: National Adjusted Vertical Datum of 1988 

NO.: Number 

NRCS: Natural Resources Conservation Service 

RCB: Reinforced Concrete Box 

RCP: Reinforced Concrete Pipe 

SQRT: Square Root 

SS: Storm Sewer 

SWMM: Stormwater Management Model 

USACE: United States Army Corps of Engineers 

USGS: United States Geological Survey 

WDNR:  Wisconsin Department of Natural Resources 

WWI: Wisconsin Wetland Inventory 

 

 



 Spring Harbor Watershed Study 

 1 – Executive Summary 
 October 2021 

 

 

 P13937-2018-001  Page 1 

1. Executive Summary  

1.1 Background 

Recognizing the changing rain patterns, and likelihood of more frequent future large rain 

events, the City of Madison (City) is conducting a multi-faceted approach to address stormwater 

flooding. As one component of that approach, the City is developing comprehensive stormwater 

management studies for each watershed within the City. The studies are conducted in two 

phases. Throughout both phases, the City incorporates multiple opportunities for public 

involvement and interaction.  

Phase 1: Development of a hydrologic/hydraulic stormwater runoff model representing the 

physical and drainage properties of the watershed under existing conditions. The model is then 

calibrated to measured runoff events and used to identify the areas of the watershed most likely 

to flood under various rain conditions. 

Phase 2: Using the model, evaluate alternative methods and/or infrastructure improvements to 

eliminate, or reduce flooding impacts from large rain events. 

This document reports the methods, procedures, and results of the Spring Harbor Watershed 

Project. The project area covers approximately 2,390 acres (3.7 square miles) on the west side of 

the City. 

Error! Reference source not found. shows the extent of the project area.  

1.2 City’s Flood Mitigation Targets 

The analyses conducted for the watershed studies referred back to the City’s flood mitigation 

targets to understand where targets were being met and where there is room for improvement.  

The City has the following flood mitigation targets.  Please note, these targets may change in 

the future as more information becomes available. 

A. No surcharging onto the street for up to the 10-year (10% chance event) design storm 

B. Centerline of street to remain passable during 25-year (4% chance event) design storm 

with no more than 0.2 feet of water at the centerline 

C. No home or business will be flooded during the 100-year (1% chance event) design 

storm. 

D. Enclosed depressions to be served to the 100-year (1% chance event) design storm. 

E. Greenway crossings at streets to be served to the 100-year (1% chance event) design 

storm. 

F. Safely convey stormwater during the 500-year (0.2% chance event) design storm event. 

G. Provide flooding solutions that do not negatively impact downstream properties. 
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1.3 Existing Conditions Results 

The existing conditions analysis found the following when compared to the City’s flood 

mitigation targets: 

 

A. Of the 21.9 miles of storm sewer evaluated during the study, approximately 18% of them 

surcharge during the 10% chance event, thus not meeting the target.  Of the 1123 storm 

inlets evaluated during the study, 40% of them do not have adequate capacity during 

the 10% chance event. 

B. Of the 170 miles of streets evaluated in the study, approximately 14% of them have more 

than 0.2 feet of water at the centerline during the 4% chance event, thus not meeting the 

target.  

C. Of the 3,294 structures included in the watershed, approximately 334, or 10% are at risk 

of flooding during the 1% chance event, thus not meeting the target. 

D. Of the 0 enclosed depression evaluated during the study, 0% are not served to the 1% 

chance event, thus meeting the target. 

E. Of the 10 greenway crossings evaluated during the study, 100% are not served to the 1% 

chance event, thus not meeting the target. 

F. The 0.2% chance event was not explicitly evaluated during this study, however, the 

results of Section 12 (where the 0.2% chance event was evaluated) indicate there are 

areas within the watershed that do not meet this target. 

1.4 Proposed Solutions and Costs 

Following the existing conditions analysis, an extensive process was conducted to brainstorm, 

evaluate, and ultimately identify solutions to meet the City’s flood mitigation targets.  The 

following table lists the solutions that were selected, along with estimated design and 

construction cost for each.  Figures depicting each solution can be found later in this report.   

 

Table 1.1 Proposed Improvements: Opinions of Probable Cost 

Solution Cost 

West Towne Pond Expansion $3,652,100 

Kenosha Greenway $1,652,700 

Masthead Greenway Ponds $2,641,600 

Gettle Avenue Box Storm Sewer $9,112,000 

Glen Oak Hills Park Greenway $1,789,900 
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1.5 Proposed Solutions Results 

As the proposed solutions were being evaluated, they were compared to the flood mitigation 

targets.  The proposed conditions analysis found the following when compared to the City’s 

flood mitigation targets: 

A. Of the 27.1 miles of storm sewer evaluated during the study, approximately 0% of them 

surcharge during the 10% chance event, thus meeting the target.  Inlet capacity was not 

analyzed in the proposed solutions. It is assumed that sufficient inlet capacity will be 

determined during the design phase of the project. 

B. Of the 170 miles of streets evaluated in the study, approximately 0.1% of them have 

more than 0.2 feet of water at the centerline during the 4% chance event, resulting in 

99.9% meeting the target.  

C. Of the 3,294 structures included in the watershed, approximately 10 primary structures, 

or 0.3% are at risk of flooding during the 1% chance event, resulting in 99.7% meeting 

the target. 

D. Of the 0 enclosed depression evaluated during the study, 0% are not served to the 1% 

chance event, thus meeting the target. 

E. Of the 10 greenway crossings evaluated during the study, 0% are not served to the 1% 

chance event, thus meeting the target. 

F. The 0.2% chance event was not explicitly evaluated during this study, however, the 

results of section 12 (where the 0.2% chance event was evaluated) indicate there are 

areas within the watershed that still would not meet this target. 

There are still locations where the flood mitigation targets are not met.  The targets cannot be 

met for various reasons including lack of physical space, topographic relief limitations, and land 

use change concerns.  Detailed information can be found in Section 11 of this report. 

Owen Park Channel and Floodwall (along Forsythia 

Cunnette) 

$4,868,200 

Nautilus Drive Box Culvert Greenway Crossing $1,151,900 

Inner Drive Box Culvert Greenway  Crossing $773,600 

Jetty Drive Box Culvert Greenway Crossing $530,600 

Masthead Drive Box Culvert Greenway Crossing $896,300 

Yellowstone Drive Box Culvert Greenway Crossing $727,300 

Quarterdeck Drive Box Culvert Greenway Crossing $661,400 

Regent Street Box Culvert Greenway Crossing $886,900 

Local Storm Sewer Improvements 
To Be Determined with 

Street Improvement Projects 
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Figure ES- 2 depicts the flood control summary within the watershed with the selected solutions 

implemented. It shows surface flooding locations under the 4% change storm event and how 

the performance of the improved stormwater conveyance system compares to City’s flood 

mitigation targets with the selected solutions in place. 
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2. Introduction 

2.1 Project Background and Purpose 

In response to the 2018 summer floods, the City of Madison initiated a City-wide focus on 

identifying and addressing issues within the urban drainage system. This includes creating 

comprehensive watershed plans for watersheds throughout the City, including the Spring 

Harbor watershed.  

This report documents the analysis and results for existing conditions for the Spring Harbor 

watershed.  

2.2 Scope of Study 

The scope of work includes: 

• Review of existing data; 

• Support to a data collection plan; 

• Public engagement; 

• Development and calibration of an existing conditions XP-STORM model; 

• Execution of the existing conditions model; 

• Evaluation of flood mitigation alternatives; 

• QA/QC of other watershed models; and  

• Documentation. 

This report documents the development and calibration of the existing conditions Spring Harbor 

watershed model and proposed solutions for the watershed.  Volume control infrastructure is 

being analyzed separately. 

2.3 Historic Flooding in Watershed 

There are several locations that have a documented history of flooding within the Spring Harbor 

watershed. These locations have been grouped in three categories that are a qualitative 

assessment of how frequently flooding occurs at the locations:   

• Frequent – Assigned to locations where there have been several documented instances 

of flooding in the past.  

• Rare – Assigned to locations that have had at least one or two documented instances of 

flooding in addition to the August 2018 flood storm.  
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• August 2018 Flood – Assigned to locations that flooded in the August 2018 flood, but 

there are no other documented instances of flooding at the location.  

Figure 8 illustrates where these locations are within the Spring Harbor watershed. It should be 

noted that these locations are not an exhaustive list of where flooding has or could occur; only 

the ones that have been documented by the City or reported through the City’s Flood Reporting 

tool. A summary of these locations along with the qualitative flooding frequency assessments is 

listed below: 

• Frequent 

o Overtopping of Quarterdeck Drive from City greenway 

o Oakwood Village drainage issues 

o Overtopping at Jetty Drive and grate clogging 

o Flooding along Crestwood Place 

o Flooding along Burnett Drive 

o Bordner Park channel flooding and inlet clogging 

o Street flooding on Gettle Avenue 

• Rare 

o Overtopping of South Yellowstone Drive from City greenway 

o Owen Park discharge channel washouts 

• August 2018 Flood 

o Flooding of properties adjacent to Garner Park 

o Flooding south of West Towne Ponds along Odana Road 

o Flooding north of West Towne Ponds along Mineral Point Road Between S. 

Gammon Road and Grand Canyon Drive 

o Flooding at the intersection of Odana Road and Grand Canyon Drive 

o Swale failure behind Dogwood Place resulting in street conveyance 

o Swale failure behind Elder Place resulting in street conveyance 

o Swale failure behind Forsythia Place resulting in street conveyance 

o Flooding at Memorial High School 

o Walking path flooding behind Knoche’s Market and Butcher Shop 

o Flume failure, erosion, and culvert overtopping south of Bordner Drive 

o Culverts and channel washout at Regent Street greenway crossing 
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The August 2018 flood caused significant damage throughout the Spring Harbor watershed. 

Reported flood damage locations and amounts (in dollars) are also shown in Figure 8.  

Finally, residents provided information in the Focus Groups (Appendix F). 

2.4 Flood Mitigation Goals 

The following flood mitigation goals have been established by the City of Madison: 

1. No home or business will be flooded during the 1% Chance Storm. 

2. Eliminate flooding from the storm sewer system for up to the 10% Chance Storm; all 

water shall be contained within the pipes and structures (exception: low points). 

3. Allow no more than 0.5 feet of water above storm sewer inlet rim at inlet-restricted low 

points for up to the 10% Chance Storm. 

4. Centerline of street to remain passable during 4% Chance Storm with no more than 0.2 ft 

of water at the centerline. 

5. Enclosed depressions to be served to the 1% Chance Storm (which can include safe 

overland flow within street, easements, greenways or other public lands). 

6. Greenway crossings at streets to be served to the 1% Chance Storm. 

7. Provide flooding solutions that do not negatively impact downstream properties. 

It should be noted that the focus of the Watershed Study is on the capacity / deficiencies with 

City-owned infrastructure and rights of way and that the Watershed Study should be considered 

a “planning-level” analysis. Therefore, there are several limitations to the study that are 

documented further in Section 7.2. 

2.5 Summary of Past Studies 

While there have been numerous site-specific stormwater management plans and design 

analyses associated with street reconstruction projects, there are no large-scale past drainage 

studies within the Spring Harbor watershed.  

The site-specific stormwater management plans were incorporated into the Watershed Study, as 

appropriate. Design information for street storm sewer was input to the model based either on 

the City’s GIS database, design plans obtained from the City, or survey data.  
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3. Water Resources Inventory 

3.1 Study Setting  

The Spring Harbor watershed is located on the west / near west side of the City of Madison as 

shown in Figure 1. Generally, the watershed extends from west of High Point Road south of the 

Beltline to Spring Harbor along Lake Mendota east of University Drive. Prominent features within 

the watershed include: 

• West Towne Mall 

• Memorial High School 

• Market Square Shopping Center 

• Oakwood Village Retirement Community 

• Portions of Research Park 

• Owen Park 

• University Row Development  

3.2 Watershed 

The Spring Harbor study area is just shy of 2,400 acres (3.75 square miles). The study area 

includes the 2,260-acre Spring Harbor watershed which drains to the northeast before ultimately 

discharging into Lake Monona and an additional 130 acres of the McKenna / Greentree 

watershed that partially drains the West Town Ponds to the south during high-stage events 

(Figure 1).  

The Spring Harbor watershed is bounded by the major watersheds listed below. All of these 

watersheds have ongoing Watershed Studies at various stages, which are also noted relative to 

the Spring Harbor Watershed Study). 

 

• Strickers/Mendota and Pheasant Branch to the North / Northwest (same / similar 

timeline as Spring Harbor Watershed Study);  

• Willow Creek to the west (Begins early 2020 lagging Spring Harbor Watershed Study by 

about a year);  

• Wingra West to the southeast  (same / similar timeline as Spring Harbor Watershed 

Study); and 

• McKenna / Greentree to the south (Began mid-2019, lagging Spring Harbor Watershed 

Study by about 6 months).  
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Because Strickers/Mendota, Wingra West, and Pheasant Branch are on similar timelines as 

Spring Harbor Watershed Study, effort was made between the four studies to create a 

consistent boundary between these. Willow Creek will likely use the eastern boundary of the 

Spring Harbor watershed to create a consistent boundary on that side. Because there is overlap 

between Spring Harbor and McKenna / Greentree (discussed further below), there are minor 

discrepancies in the boundaries, but these discrepancies do not have an impact on the overall 

conclusions of either study.  

As noted above, the Spring Harbor Watershed Study includes the portion of the McKenna / 

Greentree watershed that contributes to Watts Road, which totals about 130 acres. The reason 

this adjacent watershed was included in the Spring Harbor watershed is that there is a 48 to 66” 

storm sewer that interconnects the West Towne Ponds with the McKenna Watershed under the 

Beltline, and an accurate (and dynamic) boundary condition was needed for the West Towne 

ponds. Further, during extreme flooding, the bike path underpass at the Beltline can also 

provide a supplementary interconnect with the McKenna / Greentree watershed.  

Because the timing of the Spring Harbor Watershed Study preceded the McKenna / Greentree 

Watershed Study, the Spring Harbor existing conditions analysis was completed well ahead of 

the McKenna / Greentree existing conditions analysis. Therefore, there are likely differences 

between the McKenna / Greentree analysis included in the Spring Harbor Watershed Study and 

the McKenna / Greentree analysis included in the yet-to-be-completed McKenna / Greentree 

Watershed Study. If results within the McKenna / Greentree watershed differ between the Spring 

Harbor Watershed Study and the McKenna / Greentree Watershed Study, the McKenna / 

Greentree Watershed Study should be used.  

3.3 Topography 

The following data sources were used for topography within the watershed. Topographic data 

was needed for both delineating subwatersheds and defining overland flow paths / channels).  

• 2017 City of Madison LiDAR DEM and 1-foot contours generated from that DEM;  

• Construction drawings provided by the City; 

• Nautilus ponds and the future Gammon Road corridor design surfaces; 

• Survey collected by the City April-June 2019 and Fall 2021; and 

• Site observations performed by AE2S Staff.  

3.4 Drainage Systems 

Because the Spring Harbor watershed is fully developed, the entire drainage system has been 

built or altered. The major drainage system is comprised of regional stormwater ponds (namely 

West Town ponds), large storm sewer / culverts, and greenways. The major system is 
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supplemented by the minor drainage system, which consists of street storm sewer, street surface 

flow, and smaller open channels.  

The overall drainage system is shown schematically in Figure 1. 

3.5 Runoff Conditions 

3.5.1 Land Use 

Figure 2 shows the existing land use for the watershed. 

Existing land use consists mainly of commercial, institutional, and high-density residential in the 

southwest and northeast corners of the watershed corresponding to major transportation 

corridors. Single-family residential land use, parks, and greenways are located throughout the 

central portion of the watershed.  

3.5.2 Impervious Area 

Figure 3 shows the total impervious area by land use. Total impervious area for this study was 

obtained from two different sources: 

• Streets and non-single-family residential impervious area:  City of Madison impervious 

approximation coverage layer.  

• Single-family residential land use:  City’s stormwater utility database containing impervious 

area by lot.  

3.5.3 Soils 

Figure 5 shows the Hydrologic Soil Group (HSG) classifications throughout the watershed. Most 

soils in this study area are HSG C, with areas of HSG C/D along the drainageways and 

depressions and a small portion of HSG B on the northeast and southwest edges of the 

watershed. For this study, any split HSG soils were assumed to be in their higher runoff 

condition.  

3.5.4 Wetlands 

Figure 5 shows the Wisconsin Wetland Inventory (WWI) information within the Spring Harbor 

watershed, which shows wetlands likely exist within Kettle Park pond, Garner Park, West Towne 

ponds, and a few private developments. While a WWI wetland classification does not require a 

unique modeling approach, it is important to understand the presence of wetlands when 

reviewing the feasibility of potential improvements.  

It should be noted that the WWI is not an exhaustive inventory of wetlands within the system, 

and that any construction project will need to do a desktop and/or field delineation of wetlands 

meeting both WDNR and USACE standards to determine whether wetlands do indeed exist.  
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4. Guidance and Data Sources 

4.1 Model Guidance Documentation 

The latest available Modeling Guidance Document that was available during model 

development was in draft form, which was the modeling guidance used to develop the existing 

conditions calibrated model (Appendix A). Differences between the existing conditions 

modeling approach and the Modeling Guidance are noted in this report.  

All elevations listed in this report are relative to National Adjusted Vertical Datum of 1988 

(NAVD88) unless otherwise noted.  

4.2 Data Sources 

The following is a list of data used in this analysis: 

• City of Madison 2017 LiDAR DEM; 

• City of Madison 2018 Aerial imagery; 

• NRCS Soils Data for Web Soil Survey (Published 09-11-2018); 

• Existing 2019 impervious surface approximation from City; 

• Existing impervious disconnection approximated using WinSLAMM Land use designation 

based on 2015 Dane County Landuse cross-linked to 2016 WinSLAMM Standard Landuse 

Files; 

• Existing storm sewer, Inlet, and structure data from City GIS database; 

• Parcel Data from the City; 

• Various construction drawings provided by the City; 

• Nautilus ponds and Gammon Road corridor design surfaces provided by the City of 

Madison on 5/28/19; 

• Survey collected by the City April-June 2019 and fall 2021; 

• Impervious characterization per land use provided by Brown and Caldwell in an excel 

table corresponding to WinSLAMM standard land use files;  

• Site observations performed by AE2S Staff;  

• Input obtained through the Focus Groups (Figure 9 and Appendix F); 

• Improvement constraints provided as a GIS shapefile by the City; 
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• Unit rates for cost estimates provided by the City; 

• Monitoring data collected by City and USGS including: 

o USGS Gage No. 05427965 at Spring Harbor box storm sewer 

 Realtime data downloaded from USGS website 

 Site visit to gaging site on August 8, 2019 

 Various correspondence with USGS staff on information used to develop 

rating curve.  

o USGS Gage No. 430356089293601 at South Yellowstone Drive storm sewer  

 Realtime data downloaded from USGS website or provided by USGS via 

email correspondence 

o USGS Gage No. 430338089295701 at detention pond outlet at Memorial High 

School 

 Realtime data for calibration events provided by USGS via email 

correspondence 

o Trimble Sites  

 Bordner Park Channel LVL 

 Hill Drive SS FLOW 

 Memorial Pond South LVL 

o Rainfall data 

 USGS Gage No. 05427965 at Spring Harbor box culvert 

 USGS Gage No. 430356089293601 at South Yellowstone Drive storm 

sewer  

 USGS Gage No. 430338089295701 at detention pond outlet at Memorial 

High School 

 USGS Gage No. 430358089281901 at South Kenosha 
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5. Model Development 

5.1 Modeling Software 

The hydrologic and hydraulic routing analysis was carried out using XP-STORM, which is a 

proprietary version of EPA-SWMM. The only difference between XP-SWMM and XP-STORM is 

that XP-STORM does not include the sanitary sewer portion of XP / EPA SWMM. Since the focus 

of this study is purely stormwater flows, XP-STORM and XP-SWMM are the same model 

framework, and one model can be run in either platform.  

The version of XP-STORM that was used was XP-STORM 2019.1.2. Both the 1D node-link and 2D 

surface terrain features of XP were used for this study.  

5.1.1 Modeling Approach 

The one-dimensional (1D) portion of the model only includes subsurface drainage systems 

(storm sewer and culverts) and their connection to the surface drainage system, which was 

modeled entirely in two dimensions (2D). Additional detail on the 2D portion of the hydraulic 

model development is included in Section 5.4.  

5.2 Rainfall Files 

Two different rainfall data sources were needed for this study: 

• Design rainfall distributions, and 

• Measured rainfall data for model calibration.  

5.2.1 Design Rainfall % Chance Storm 

The MSE 24-hour rainfall distribution with NOAA Atlas 14 rainfall depths was used for event-based 

modeling. Table 5.1 lists the design depths used in the analysis. In addition to the % Chance 

Storms listed below, a back-to-back 1% Chance Storm was also run (13.2 inches in 48 hours), 

which would be more severe than a 0.1% Chance Storm (1 in 1,000 chance probability) for that 

duration.  

Table 5.1  NOAA Atlas 14 Design Storm Rainfall Depths 

Rainfall 

Duration 

50% 

Chance 

Storm 

(inches) 

20% 

Chance 

Storm 

(inches) 

10% 

Chance 

Storm 

(inches) 

4% 

Chance 

Storm 

(inches) 

2% 

Chance 

Storm 

(inches) 

1% 

Chance 

Storm 

(inches) 

0.2% 

Chance 

Storm 

(inches) 

24-Hours 2.8 3.5 4.1 5.0 5.7 6.6 8.8 
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5.2.2 Measured Rainfall Storms 

Rainfall and monitoring data were collected across the west side of Madison between June and 

October 2019 to support the west side watershed studies. Using Theissen polygons, the Spring 

Harbor watershed was divided into four separate regions corresponding to four separate rain 

gages (Table 5.2). Although the City installed a rain gage at Owen Park, data collected from this 

location was not successful and, therefore, excluded from the analysis.  

Appendix H summarizes the respective rain gage assigned to each subcatchment.  

Table 5.2 Rain Gage Location for the Spring Harbor Watershed 

Gage Location Operated By 

Spring Harbor USGS 

East Kenosha USGS 

Yellowstone USGS 

Memorial USGS 

Calibration storms were selected in coordination with City staff and the other Watershed Study 

project teams that were scheduled on a similar timeline. The storm selection criteria focused on 

largest storms with the most complete rainfall station records during the monitoring period. The 

approximate “average” duration and depth were compared to % Chance Storm -recurrence 

interval based on NOAA Atlas 14 Volume 8 Version 2 data. The total depth, total duration, and 

approximate recurrence interval for the three selected calibration storms are summarized in 

Table 5.3.  

Table 5.3 2019 Calibration Storm Rainfall Summary 

Storm 

Spring 

Harbor 

Raingage 

(inches) 

Kenosha 

Raingage 

(inches) 

Yellowstone 

Raingage 

(inches) 

Memorial 

High School 

Raingage 

(inches 

Approximate 

Average 

Duration 

(hours) 

Approximate 

Recurrence 

Interval (NOAA 

Atlas 14) 

July 18-20 2.55 2.73 2.35 2.50 58.7 
100% Chance 

Storm 

August 11 
0.91 

1.03 
1.53 1.58 4.8 100% Chance 

Storm 

October 1-2 

3.27 

Error in Gage 

3.12 3.00 46.9 Between 50%-

100% Chance  

Storm 

In addition to the three calibration storms, the August 2018 flood was evaluated based on 

Weather Underground data, which are summarized in Table 5.4 below.  

  



 Spring Harbor Watershed Study 

 5 – Model Development 
 October, 2021 

 

 

 P13937-2018-001  Page 15 

Table 5.4 August 2018 Validation Storm Rainfall Summary 

Storm 

KMMADIS50 

Raingage 

(inches) 

KMMADIS87 

Raingage 

(inches) 

KMMADIS202 

(inches) 

KMMADIS138 

(inches) 

Approximate 

Average 

Duration 

(hours) 

Approximate 

Recurrence 

Interval (NOAA 

Atlas 14) 

August, 2018 11.98 6.8 10.28 10.08 15.5 
0.05%-0.033% 

Chance Storm 

5.3 Hydrologic Model Development 

5.3.1 Methodology 

Subcatchment runoff was computed using EPA SWMM runoff routing methodology with Horton 

infiltration parameters. While there are numerous other modeling approaches that would also 

produce reasonable results, this approach was selected in coordination with the City and other 

watershed study project teams.  

It should be noted that the City’s stormwater regulatory framework is based on NRCS runoff 

methodology (Curve Number and Time of Concentration). While the EPA SWMM method and 

NRCS method produce somewhat different results, the focus of these watershed studies at this 

time is in already-developed portions of the City, so the overlap between the City’s stormwater 

regulatory program and this watershed study will be minimal. 

5.3.2 Subwatershed Input Data 

5.3.2.1 Level of Detail 

Subwatersheds (or subcatchments) were delineated to a level of detail such that subwatersheds: 

• Contributed to each group of inlets along a street or at an intersection; 

• Corresponded to level of detail for the modeled storm sewer system (discussed later in 

Section 5.3); 

• Contributed to points along long stretches of streets with no existing storm sewer, such 

that the model could demonstrate whether new storm sewer would need to be extended 

further up the street.  

This approach is consistent with the Modeling Guidance referenced in Section 4.1.  

5.3.2.2 Input Data 

Appendix B contains input data for each subwatershed. The list below provides a summary 

overview of the input parameters and how they were calculated for use in the “pre-calibrated” 
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model recognizing that parameters would potentially need to be adjusted as part of the 

calibration process.  

• Subwatershed Area – calculated using GIS. A total of 471 subwatersheds were delineated 

for this watershed with areas ranging from 0.1 to 28.7 acres, with a median size of 3.9 

acres.  

• Impervious / Pervious Area 

o Total Impervious Area – Calculated as described in Section 3.5.2.  

o Directly-connected impervious area, often associated with streets, driveways, 

parking lots, and rooftops for high-density land uses – fraction of total 

impervious area calculated from WinSLAMM Standard Land Use files.  

o Indirectly-connected impervious area, often associated with single-family 

residential rooftops – fraction of total impervious area calculated from 

WinSLAMM Standard Land Use files.  

o Pervious area, corresponding to lawns, terraces, parks, and greenways.  

The split between directly and indirectly connected impervious area was made using the 

City WinSLAMM standard land use files provided by the City. Figure 4 shows percentage 

of indirectly-connected impervious area by land use. 

Internal subwatershed routing was used as follows: 

o Directly-connected impervious area assigned as subcatchment 1 and routed to 

subwatershed outlet.  

o Indirectly-connected impervious area assigned as subcatchment 2 and routed to 

pervious area.  

o Pervious area assigned as Subcatchment 3 and runoff (including run-on from 

Subcatchment 2) routed to subwatershed outlet.  

• Subwatershed width was generally calculated using equation below, which provided a 

reasonable estimate of a manually calculated subcatchment width based on spot checks 

throughout the Spring Harbor watershed.  

o Width = 0.7 * SQRT(Area) 

Width was assigned the same for each of the three subcatchments described 

above (directly connected impervious area, indirectly connected impervious area, 

and pervious area).  
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• Slope for the subwatershed was computed using the LiDAR DEM and computed as the 

average percent slope within the subwatershed. The same slope was assigned to all three 

subcatchments. Subwatershed slopes range from 1.7% to 20.1%, with a median of 7.7%.  

• Infiltration parameters were assigned as an area-weighted average of the different HSG 

soils within a subwatershed. Horton infiltration parameters for each soil HSG were taken 

from the Modeling Guidance Document referenced previously.  

• Antecedent runoff conditions were assumed to be average, consistent with standard 

engineering practice. The initial Horton infiltration rate was set accordingly. 

• Depression storages for impervious and pervious areas were set consistent with the 

Modeling Guidance referenced previously.  

• Runoff routing destination / receiving node – All subwatersheds were routed to surface 

nodes to begin inundation on the surface. Receiving nodes fall into three categories: 

o “Orphan” nodes are nodes where no storm sewer currently exists, but runoff to 

the 2D surface is needed to accurately reflect the potential inundation / flooding 

risk.  

o Surface nodes connected to a group of aggregated inlets (modeled as a weir – 

discussed in more detail in Section 5.4.3.  

o Surface node that is the upstream end of a culvert or storm sewer system.  

• Internally-drained areas were modeled with a corresponding subcatchment with the 

storage modeled in the 2D hydraulic portion of the model.  

5.4 1D Hydraulic Model Development 

5.4.1 Level of Detail 

The Modeling Guidance referenced previously requires that the level of detail for the 1D 

hydraulic model include: 

• Public system 

o Standard: 18” pipes (or equivalent) and larger 

o Process for exceptions:  Provide justification for reason that the pipe does not 

need to be modeled in order to evaluate the system relative to the City’s Flood 

Mitigation Goals that are outlined in Modeling Guidance.  

o Process for requiring inclusion of smaller pipes:  Necessary when they are the 

only pipes draining a part of the public system.  
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• Private system 

o Standard:  Not included.  

o Process for requiring inclusion of private pipes: Necessary for modeling 

stormwater detention facilities or when they are a major part of the system (e.g., 

West Towne Mall parking lot drainage).  

Appendix D illustrates the system that is included in the model relative to the standards 

outlined above.  

Recognizing that the storm sewer level of detail does not require modeling every pipe, every 

inlet was not modeled individually. Rather, inlets were aggregated into groups as described 

further in Section 5.4.3.  

5.4.2 Hydraulic Conveyance System Analysis 

All storm sewer and culverts were modeled with inputs consistent with the Modeling Guidance 

referenced previously. Inverts, pipe sizes, pipe types, and pipe shape were input from a variety of 

sources as outlined in Section 4.2. Where conflicts in data sources existed, the most reliable 

data source was used.  

While existing conditions reflects the condition of the system as it exists at the time of the study, 

there are two improvements that are either currently under construction or in the design phase 

that are reflected in the existing conditions analysis, which are as follows: 

• Gammon Road improvements from the Beltline to Mineral Point Road – This is a DOT 

project that is currently under design. Input information for the surface was obtained 

from the DOT via a CAD terrain surface. Storm sewer data was extracted from CAD and 

preliminary design sheets.  

• Nautilus Pond project – This is a City project that is currently under construction. Input 

information for the surface was obtained via a CAD terrain surface. Pond inlet and outlet 

structures were obtained from final design sheets.  

Because XP-SWMM/STORM does not allow a surcharge pressure prior to popping a solid 

manhole lid off its base, all nodes representing either manhole lids or blind storm sewer tees 

were set as sealed. Surcharging of the storm sewer system onto the 2D surface if the storm 

sewer hydraulic grade line exceeds the ground surface is allowed through the simplified inlets 

described Section 5.4.3 below.  

5.4.3 Inlet Capacity Analysis (Existing Conditions Only) 

5.4.3.1 Approach 

Because surface flooding can be controlled either by storm sewer capacity, inlet capacity, or a 

combination of the two, the modeling approach must include inlet capacity in some manner.  
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To provide a similar level of detail for the inlet modeling approach as the storm sewer level of 

detail, inlets were simplified and aggregated into a single combined inlet on a one-per-

subwatershed basis. The inlet capacity analysis was only completed for existing conditions, as 

the overall proposed conditions approach assumes that sufficient inlet capacity is added such 

that the storm sewer is the controlling factor for surface flooding, recognizing that continuous 

grade inlets can never be 100 percent efficient at capturing surface runoff.  

The simplified inlets were modeled as weirs that connect a surface node whose invert is 

connected to the 2D surface and a storm sewer node. Weirs were selected as the modeling 

approach for the following reasons:   

• Allows both positive and negative flow through the weir to allow flow from the 2D 

surface into the storm sewer system and vice versa.  

• Simplified approach that is a reasonable representation of capacity at modest depths 

recognizing that at deeper depths, the weir equation would overpredict capacity. 

However, in the design condition, the City’s Flood Mitigation Goals described in the 

previously referenced Modeling Guidance require that street flooding depths be 

relatively modest.  

• While XP-SWMM/STORM allows negative flow through a rating curve, other SWMM 

platforms do not. Since the study began with a different SWMM modeling platform 

(InfoSWMM), rating curves were not used.  

The weir length for the combined inlet was set based on the sum of the weir length that would 

correspond to the inlet type as noted in the GIS database. For example, a Neenah R-3067 inlet 

(2 x 3) would have a length of 7 feet (2 feet along each side and 3 feet along the street). The 

weir length was then reduced based on the factors outlined in the Modeling Guidance. For 

continuous slope inlets, the slope was estimated from the LiDAR DEM.  

Appendix E contains an extensive table noting which physical inlet was assigned to each 

aggregated inlet.  

From a performance standpoint, inlet capacity limitations that cause the system to not meet the 

10% Chance Storm flood mitigation goals were evaluated using the following approach: 

• Flooding along the curb line was reviewed to determine where the flooding depth at the 

curb line exceeded 0.5 feet.  

• In areas where the curb flooding depth exceeded 0.5 feet, the storm sewer hydraulic 

grade line (HGL) at manholes was compared to the rim elevation at the same manholes.  

• If the storm sewer HGL exceeded the rim elevation, flooding that exceeds the flood 

mitigation goal is controlled by storm sewer capacity; however, if the storm sewer HGL is 

below the rim elevation, flooding that exceeds the flood mitigation goal is controlled by 

inlet capacity.  
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• Conversely, if flooding along the curb line is less than 6 inches, that portion of the storm 

sewer system meets the flood mitigation goal.  

5.4.3.2 Public System 

Inlets that are part of the public system (i.e., street right-of-way) were grouped such that the 

combined inlet represented a particular location in the street. For example, inlets at a single 

intersection were modeled as a single, simplified inlet that reflects the combined capacity of the 

inlets at the intersection. Similarly, inlets on opposite sides of the street were modeled as a 

single, simplified inlet that reflects the combined capacity of both inlets.  

Naming convention for public / street right-of-way inlets are “#-CTY-Subcatchment ID”. For 

example, 1-CTY-ME02-A-0045-A-012 represents the first grouping of City inlets in 

subcatchement “ME02-A-0054-A-012”. If a second grouping of inlets were to be modeled within 

the same subcatchment, the first digit in the ID would change from “1” to “2”.  

Within the Spring Harbor watershed, there are 1,196 street inlets in the GIS database, which 

were then modeled with 304 aggregated inlet weirs.  

5.4.3.3 Private System 

While much of the private storm sewer system was ignored in this study, ignoring the inlet 

capacity of the private system would underestimate the overall system’s ability to direct runoff 

into the storm sewer system. Therefore, whenever a subcatchment had more than 5 or more 

private storm sewer inlets, these inlets were modeled as a separate weir into the storm sewer 

system. Since the GIS data lacked dimensions for the private inlets, each inlet was modeled with 

a nominal (assumed) weir length of 4 feet.  

The naming convention for these inlets are the same as the street right-of-way inlets, except 

that “CTY” is replaced with “PVT”. 

5.4.4 Detention Pond Analysis 

All public and private stormwater detention ponds were included in the analysis. To simplify the 

flood inundation mapping process, storage for all stormwater detention facilities were modeled 

using the 2D terrain. Outlet structures were input based on information from City-provided 

drawings, GIS database, survey, and field visits.  

5.4.5 1D Tailwater Conditions 

Outfalls to Lake Mendota were set per the Modeling Guidance (851.1 NAVD88). The outfall 

going south to the McKenna/Greentree greenway was modeled in 2D, so no 1D outfall was 

needed at this location.  
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5.5 2D Hydraulic Model Development 

5.5.1 2D Modeling Area 

As described previously, the entire surface drainage system was modeled in 2D.  

5.5.2 2D Terrain Data 

The LiDAR DEM was used for the 2D terrain with the following changes: 

• Gammon Road design surface from Beltline to Mineral Point Road 

• Nautilus pond and drainage channel design surface 

It should be noted that the LiDAR DEM for wet detention ponds (such as West Towne ponds) 

reflect the pond water level and not the true ground surface. However, the LiDAR DEM did not 

need to be edited to accurately model these systems.  

Further, as part of the City’s survey data collection effort, the City collected some channel cross 

sections along the greenways. However, given the complexity of the drainage channels through 

the greenways, “burning” these cross sections through the entire greenway was not feasible. 

Therefore, the original LiDAR DEM was used to generate the greenway terrain unless noted 

above.  

5.5.3 2D Grid 

For most results reported in this study, a grid cell size of 15 feet (with 3-second base timestep) 

produces a good balance of model accuracy and run times. However, for large-scale inundation 

maps, a smaller grid cell size and shorter timestep was used noting that the difference in 

hydrograph flows, etc. between the two model grid sizes is minimal.  

Grid orientation affects model stability. For the Spring Harbor watershed, a grid orientation of 

negative 45 degrees was used, which creates cells that are generally perpendicular to the main 

greenway.  

5.5.4 2D Land Use and Roughness Values  

Figure 6 shows the Manning’s n roughness value that was assigned to the 2D terrain. The 

Modeling Guidance lists roughness values to use for a 2D terrain, which appear to be generally 

taken from Table 7-1 USACE publication EM 1110-2-1417 (August 31, 1994 publication date). 

These roughness values, however, correspond to “sheet flow” or “overland flow” conditions that 

are representative of conditions that might occur at the inception of runoff.  

Because the model is not a “rain on grid” model where modeling the conditions at the inception 

of runoff occurs, using these roughness values would significantly overestimate the roughness 

that is simulated in the watershed study model. In other words, lower roughness values are 
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necessary because most of the flow conditions that are modeled in this study are either shallow 

concentrated or open channel flow conditions. This approach is supported by the same USACE 

reference that states: 

“Typical roughness coefficients for overland flow are about an order of magnitude greater 

than for channel flow. The overland flow roughness coefficients (Table 7-1) will range 

between 0.1 and 0.5 depending on the surface cover; whereas the roughness coefficients for 

channel flow are normally in the range of 0.012 to 0.10.” – Excerpt from USACE 

publication EM 1110-2-1417, page 7-15.  

Further, Manning’s n roughness values were originally developed for an equation based on 

estimating flow capacity for a river using a 1D (cross section) approach. As Ven Te Chow’s classic 

“Open Channel Hydraulics” book that is widely recited alludes to, Manning’s n roughness values 

is intended to also account for energy losses associated with eddies created from pools and 

shoals, stream meandering, etc. These types of losses are better accounted for explicitly in a 2D 

terrain, which also suggests Manning’s n roughness values should be lower. Table 5.5 

summarizes the 2D roughness values used in this model. Street rights of way were assigned a 

roughness via the model’s default roughness, so no separate roughness polygon was necessary 

for this land use.  

Table 5.5 Manning's n Roughness Values 

Landuse 

Streets 

and 

West 

Town 

Mall 

Concrete 

channel 

downstream 

of Owen 

Park 

Commercial  

areas and 

grassed 

parks 

Open 

space 

Residential 

development 

Forested 

greenway 

and 

parks 

Roughness 0.016 0.02 .03 .05 .06 0.1 

5.5.5 Inactive Areas 

Per the Modeling Guidance, all buildings were modeled as inactive areas. It should be noted that 

this approach requires some engineering judgment for whether a building is at risk for flooding, 

since it would be unclear whether a building is dry due to the ground around it slightly above 

the surrounding area or whether it’s because of the inactive area. Further, this approach ignores 

the minor storage that flooded buildings cause. For example, several of the businesses around 

West Towne ponds were filled with water.  

Building footprints were obtained from the following data sources:  

• GIS shapefile “Building_Footprint_County.shp” obtained from Dane County GIS data 

• GIS shapefile “Building_Footprints_MadMaps.shp” provided by the City of Madison 

Additional areas that were modeled as inactive were: 
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• The development bounded to the south by Mineral Point Road and the east by S 

Gammon Road. Recent development is not reflected in the current LiDAR and therefore 

this area was modeled in ID. 

• The private parking lot located south of the Beltline off Exact Lane (McKenna/Greentree 

watershed). Multiple depressed inlets were modeled in 1D as a storage area to eliminate 

the need to model numerous private laterals.  

5.5.6 1D-2D Interface Lines 

Because all surface systems were modeled in 2D, no 1D-2D interface lines were needed.  

5.5.7 2D Boundary Conditions 

5.5.7.1 Internal Boundaries 

Wet detention basins were assigned starting water surface elevation boundary conditions, as 

summarized in Table 5.6 below.  

5.5.7.2 External Boundaries 

An external boundary condition was set for the model corresponding to an elevation 1’ above 

the target maximum summer water surface elevation on Lake Mendota (Table 5.6).  

Table 5.6 Boundary Conditions Summary 

 
External 

Boundary  

Lake 

Mendota  

West Towne 

Pond South  

West Towne 

Pond North  

Nautilus 

Pond 

South  

Nautilus 

Bioretention  

Elevation 

(ft) 
851.1 851.1 1028.75 1025.49 998.5 997.5 

5.6 Existing Conditions Pre-Calibrated Model Results 

The “pre-calibrated model” was run, and the results fit the monitoring data and August 2018 

high water marks fairly well. The figures described in the calibration section generally represent 

the “pre-calibrated” conditions, except for some minor adjustments in invert elevations at some 

of the gage locations to better match the dry period prior to a storm.  
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6. Model Calibration 

6.1 Baseflow Conditions 

In the Spring Harbor watershed, there is little to no baseflow at the Spring Harbor USGS gage, 

therefore, no baseflow calibration is necessary.  

6.2 Recorded Rainfall and Flow Data 

6.2.1 Calibration Storms 

As described previously in Section 5.2.2, three rainfall storms were used to calibrate the model 

using rainfall, water level, and flow monitoring data collected by the USGS under a separate 

contract with the City.  

Section 4.2 lists the rainfall, water level, and flow monitoring sites used in this study. Due to 

equipment malfunction or other reasons, it was not possible to use all gages for every storm.  

6.2.2 August 2018 Model Validation 

In addition, high water marks and information gained from the Focus Groups (Appendix F) and 

photographs provided by the City for the historic August 2018 storm were used to validate the 

model for larger storms than what were recorded during the 2019 monitoring data collection 

effort. Specific photographs from the Focus Groups were provided to the City in a separate 

electronic transmittal. Rainfall data for the August 2018 storm was obtained from Weather 

Underground stations.  

6.2.3 Spring Harbor USGS Gage Issues 

The Spring Harbor watershed has a long-term USGS gage (Gage No. 05427965) that has been 

active since 1976. Based on the annual peak flow data, it appears that the peak discharge 

possible is about 750 cfs, which occurs a few times in its past, including the historic August 2018 

storm that dropped almost a foot of rain on the watershed.  

Based on the total hydrograph volume recorded from that storm, the Spring Harbor USGS gage 

recorded about 2 inches of total runoff over the watershed. Based on the amount of rainfall that 

fell, this low runoff volume recorded at the gage could mean one of only two things: 

1. There is a major surface overflow bypass such that the gage does not record nearly all of 

the runoff that occurs; or  

2. The gage data is incorrect.  

Based on extensive discussions with the USGS, additional monitoring equipment installed by the 

USGS, detailed supplemental modeling by AE2S outside of SWMM, and a field tour that involved 
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walking much of the large box storm sewer, these additional data sources revealed the following 

key findings: 

• When the USGS installed the gage in the mid 1970s, they constructed a small concrete 

weir in the box storm sewer with the intent of creating a reliable rating curve.  

• While typically the USGS will collect in-field flow measurements at high discharges, given 

the confined space entry and flow conditions, the highest recorded field measurement 

was at about 200 cfs. Most annual peaks are above that 200 cfs measurement, and the 

gage will often see multiple peaks in a year that are above 200 cfs.  

• The USGS has both a real-time depth / pressure sensor, as well as a peak stage recorder. 

The peak stage recorded by the real-time depth / pressure sensor and the peak stage 

recorder produced similar results, indicating that the depth measurements were mostly 

accurate.  

• Based on the detailed supplemental modeling completed by AE2S, at a discharge of 200 

cfs and below, the weir creates subcritical flow conditions upstream of the weir. However, 

the normal depth condition in the box storm sewer is supercritical flow at most or all 

flows. Because the shallow weir is less of an obstruction at higher flows, supercritical flow 

conditions push closer and closer to the weir until the depth that is measured at the 

gage is now in supercritical flow instead of subcritical flow, which is what the entire 

rating curve is based on.  

• During the October 1 storm, a hydraulic jump (or at least a very large standing wave) was 

confirmed just upstream of the gage with the webcams the USGS had mounted to the 

roof of the box storm sewer. Photographs from the webcam are included in Appendix D.  

• The USGS now has a disclaimer on this gage that all flows above 200 cfs should be 

considered suspect, although flows above 200 cfs may still be accurate to some point. 

The USGS also has a velocity meter installed at the gage site now, and based on a few 

velocity measurements, the October 1 peak flow somewhat similar to the flow computed 

from the original rating curve suggesting that the rating curve may be at least somewhat 

reasonable to about 600 cfs.  

• The USGS is continuing to work on an approach to improve the accuracy of the gage 

across the full flow regime.  

6.3 Selected Runoff Storms 

The three storms for use in the calibration were selected in collaboration with City staff and the 

consultant for the Strickers/Mendota and West Wingra watershed studies (Brown and Caldwell). 

Storms were selected with the following considerations (generally in order of importance): 

• Total rainfall / recurrence interval estimate; 
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• Functioning monitoring equipment; 

• Differences with the two other selected storms (i.e., attempting to avoid two similar 

storms); 

• Consistency with the storms selected for the Strickers/Mendota and West Wingra 

watershed.  

Based on these factors, the storms summarized in Section 5.2.2 were selected for use in the 

calibration.  

6.4 Calibration Performance 

6.4.1 Calibration Criteria 

The criteria for calibration are as follows:  

• Overall average model bias for water surface elevations (or flow) is within +/- 5% with 

reasonable effort made to minimize the largest absolute error while at the same time 

balancing that effort with the relative importance of the model results at each 

monitoring site location.  

• The largest absolute error at each monitored location is defined as +/- 25 percent.  

• These calibration criteria are set recognizing that there may be some circumstances 

where calibration at a specific location cannot be accomplished. For example, in order to 

calibrate a larger portion of the model and/or produce results that are more accurate for 

the larger storms, a particular gage may have an error that exceeds the 25 percent 

threshold. 

6.4.2 Calibration Results 

Table 6.1 on the following page summarizes the model bias for each gage site and each storm. 

Model bias was weighted to computed runoff volume to give more weight to both larger storms 

and gages that were larger portions of the watershed.  

Figures illustrating the modeled versus gaged data are shown in Appendix H.  
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Table 6.1 Model Bias Summary 

Individual locations exceed the goal of a maximum absolute error of 25 percent. Given that the 

largest of the three calibration storms (October) in general underpredicted runoff and the 

smaller storms overpredicted, it was not possible to both reduce the model’s predicted runoff 

for the July and August storms while at the same time increasing the model’s predicted runoff 

Storm 
 Gage Location / 

Name 

Gage vs. Model 

Peak Flow Error 

Computed 

Volume (ac-ft) 
Weighted Error 

July 18-20 
 Spring Harbor 

USGS Gage +40% 179.5 +70.92 

July 18-20 
 Yellowstone 

USGS +42% 87.2 +36.45 

July 18-20 

 West Towne 
Pond North 
Discharge 

USGS Gage -7% 78.0 -5.15 

August 11-12 
 Spring Harbor 

USGS Gage +46% 80.2 +36.54 

August 11-12  Bordner Park +41% 65.8 +27.24 

August 11-12 
 Yellowstone 

USGS +27% 49.8 +13.24 

August 11-12 
 West Towne 

Pond +2% 46.0 +1.05 

August 11-12  Hill Drive +21% 3.3 +0.69 

August 11-12 

 West Towne 
Pond North 
Discharge 

USGS Gage -31% 45.1 -14.18 

October 1-2 
 Spring Harbor 

USGS Gage -9% 192.6 -18.20 

October 1-2  Bordner Park -23% 133.8 -30.39 

October 1-2 
 Yellowstone 

USGS -42% 80.2 -33.59 

October 1-2 
 West Towne 

Pond +4% 78.80 +3.29 

October 1-2 

 West Towne 
Pond North 
Discharge 

USGS Gage -20% 68.4 -13.49 

 Average Model Bias 1188.7 +6.6% 
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for the October storm. Therefore, the focus of the model calibration was on overall average 

model bias.  

While the model appears to be biased slightly high for the three storms and just outside the +/- 

5 percent goal for average model bias, this was deemed acceptable for four reasons: 

1. USGS rates their permanent flow gages using four categories based on how accurate 

their true readings are most of the time: 

a. “Excellent” which is plus or minus 5 percent; 

b. “Good” which is plus or minus 10 percent; 

c. “Fair” which is plus or minus 15 percent; and 

d. “Poor” which is a record that is worse than that.  

The Spring Harbor gage is rated as “poor” for any flows over 100 cfs. It also stands to 

reason that temporary flow gages, if they were subjected to the same quality review, may 

also fit into the fair or poor category. Therefore, it is not possible to say with certainty 

whether the model is truly biased high or whether the readings are simply within the 

tolerance that USGS qualifies their own gage readings.  

2. To provide consistency with the other ongoing watershed studies, the other ongoing 

watershed studies are all using the runoff parameters contained in the Modeling 

Guidance, so reducing the runoff parameters slightly to fit within the +/- 5 percent 

model bias was deemed a larger drawback than maintaining consistency with the other 

watershed studies.  

3. More importantly, Figure H1 in Appendix H illustrates how the model performs with 

respect to the observed high water marks and observations from the August 2018 storm, 

which illustrates the model matches the observed flooding quite well. Therefore, while 

there appears to be a slight bias high for smaller storms, the model matches the flood 

extents for larger storms quite well.  

4. Finally, the goal of the SWMM model is to be a reasonable tool to make engineering 

decisions on the location and scale of improvements. As with any engineering tool, it is 

useful, even recommended, to have some factor of safety in any design. Having a model 

potentially biased slightly high provides some modest factor of safety for the hydraulic 

sizing of improvements.  
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7. Results Evaluation 

Figure 10 through Figure 17 illustrate the calibrated model results for the % Chance Storms. 

Appendix D contains the depth for each design storm for the 25 locations shown on Figure 10.  

7.1 Model Results Compared to Flood Mitigation Goals 

Figure 20 and Figure 21 show areas within the watershed that do not currently meet the City’s 

Flood Mitigation goals. These two figures show that there are numerous locations where the 

system does not meet the identified flood mitigation goals: 

1. All ten greenway crossings overtop in the 1% Chance Storm. This criterion was evaluated 

based on the 1% Chance Storm inundation showing continuous inundation from the 

upstream to downstream ends of the greenway crossings.  

2. About 334 structures are potentially flooded in the 1% Chance Storm, which is about 10 

percent of the total structures in the watershed. The criteria for potentially flooded was 

that the 1% Chance Storm inundation extents greater than 6 inches within 5 horizontal 

feet of the structure;  

3. For the 4% Chance Storm,  

a. About 14 percent of the streets have more than 0.2 feet of flooding at the 

centerline of the street,  

b. About 6 percent of the streets have some water at the centerline, but less than 

0.2 feet, and 

c. About 80 percent of the streets have either zero flooding at the centerline or 

were not explicitly included in the model. 

This criterion was evaluated based on the road centerline polyline database and sampling 

the 4% Chance Storm inundation raster along that polyline and assigning the maximum 

depth that occurred along segments of the road centerline.  

4. About 18 percent of the storm sewer is storm sewer capacity limited (surcharging above 

ground surface) in the 10% Chance Storm. This criterion was evaluated by comparing the 

storm sewer HGL to the rim elevation of each storm sewer manhole. At any location 

where the HGL exceeded the rim elevation, that junction is assumed to be storm sewer 

capacity limited.  

5. Within public streets in the 10% Chance Storm: 

a. About 37 percent of the storm sewer system has adequate capacity such that the 

curb flow line has less than 0.5 feet of flooding;  
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b. About 40 percent of the storm sewer system is inlet capacity limited with curb 

flow line flooding depths greater than 0.5 feet; and 

c. About 23 percent of the storm sewer system is storm sewer capacity limited with 

curb flow line flooding depths greater than 0.5 feet.  

This criterion was evaluated by creating a street right-of-way polygon and 

determining if there was any location within each segment that exceeded a 0.5-

foot depth. If the maximum depth is less than 6 inches, the system has adequate 

capacity. If the depth is greater than 6 inches, then the storm sewer HGL is 

compared to the rim elevation. If the HGL is less than the rim elevation, the 

system was assumed to be inlet capacity limited. If the HGL is greater than the 

rim elevation, the system was assumed to be storm sewer capacity limited.  

 

7.2 Limitations of Study 

The Spring Harbor Watershed Study is a planning-level study.  The model developed for this 

study is a tool built on planning level information.  In general, all models are approximations, 

and as such, there is a certain amount of uncertainty in the results. This uncertainty is due to 

approximations in the input data, simplification of the methods used to calculate hydrologic and 

hydraulic parameters, the level of detail and accuracy of input parameters, and resolution of the 

topographic data.    

This model was built following the City’s Modeling Guidance document and was calibrated to 

limited monitored storm events that do not encompass all rainfall and antecedent hydrologic 

conditions that may be observed within the watershed.   

The model was constructed at the watershed-level and is intended to identify flooding problems 

at that scale. It can be used to determine if the City’s flood control goals are met within the 

watershed. Caution should be exercised when evaluating flooding problems at finer scales, 

additional refinement of model input parameters may be required. 

While not an exhaustive list, several limitations for using the model and results beyond the 

scope of this study  are listed below 

• Flooding on private property due to localized drainage issues (such as backyards that 

do not drain well) are outside the scope of this study. Flooding on private property is 

generally only shown when it is the result of flooding conditions that originate from 

inadequate street or greenway flow capacity.  

• Because this study covers over 3.5 square miles, it is not possible to review and confirm 

flood inundation (or a lack thereof) at every location throughout the watershed. Further, 

model calibration has its limitations as well, as described in Section 6. Finally, flooding 

along every part of every street is not shown. Therefore, if the flood inundation maps 



 Spring Harbor Watershed Study 

 7 – Results Evaluation 
 October, 2021 

 

 

 P13937-2018-001  Page 31 

do not show flooding on a particular property, it is not a guarantee that the property 

does not flood. Correspondingly, while care was taken to confirm flooding conditions 

throughout the watershed, there may be flooded locations shown on the inundation 

maps that have less flood risk than shown.  

• While SWMM can simulate supercritical flow conditions, links within the model would 

have to be split into very small slices, which is beyond the scope of the project and 

would make run times excessively long for the model to be a practical tool. As noted in 

Section 6, the main box storm sewer from Bordner Park to Spring Harbor can flow 

under supercritical flow under a wide range of flow conditions. Therefore, the hydraulic 

grade line through the box storm sewer is less reliable than in other parts of the model.  

In addition, using the entrance and exit losses and standard roughness values listed in 

the modeling guidance resulted in the model over-predicting flood extents compared 

to focus group observations from the August 2018 flood event.  When entrance and 

exit losses were removed and Manning’s roughness values were lowered to 0.011,  the 

modeled 2018 flood extents matched observations much more closely.   Therefore, 

these changes were made to both the existing conditions and PFCI models. 

• Inlets were modeled as simplified combined inlets into the system in existing 

conditions, and inlet capacity limitations were not included in proposed conditions (per 

City guidance). Further, storm sewer laterals were, in general, not included in the 

analysis. Therefore, additional site-specific evaluations that more accurately look at 

each individual inlet will be needed, particularly for local storm sewer improvements. 

Finally, proposed conditions inundation mapping for local streets does not reflect the 

fact that continuous grade inlets can never intercept 100 percent of street flow, so 

street flooding following local storm sewer improvements will be greater than what is 

represented on the proposed conditions inundation maps.  

• Because every inlet was not modeled, there may be locations where there is more or 

less bypass flow or flooding depth on one side of the road than the other than what is 

shown in the model results.  

• As noted in the calibration discussion, the model may be biased high (predicts higher 

flood elevations than what occurs), particularly for smaller storm storms.  

• This study is not intended to be used for FEMA floodplain mapping purposes.  

7.3 Model Results Compared to City Observations 

The model reasonably replicates City observations outlined in Section 2.3, which are 

summarized here for reference. 

• Frequent 

o Street flooding on Gettle Avenue:  Model shows flooding depths exceeding 2 feet 

beginning in the 10% Chance Storm.  
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o Overtopping of Quarterdeck Drive from City greenway:  Model shows 

overtopping beginning in the 50% Chance Storm.  

o Oakwood Village drainage issues:  Model shows the underground parking garage 

beginning to flood in the 10% Chance Storm.  

o Overtopping at Jetty Drive and grate clogging:  Model shows overtopping 

beginning in the 50% Chance Storm.  

o Flooding along Crestwood Place:  Flooding away from the street right of way 

begins to occur in the 50% Chance Storm.  

o Flooding along Burnett Drive:  Model shows flooding into residents’ garages in 

the 10% Chance Storm.  

o Bordner Park channel flooding and inlet clogging:  Not applicable to flood 

inundation mapping.  

• Rare 

o Overtopping of South Yellowstone Drive from City greenway:  Model shows 

overtopping beginning in the 2% Chance Storm.  

o Owen Park discharge channel washouts: Not applicable to flood inundation 

mapping 

• August 2018 Flood  

o Flooding of properties adjacent to Garner Park:  Modeled August 2018 storm 

shows flooding along South Hill Drive north of Garner Park.  

o Flooding south of West Towne ponds along Odana Road:  Modeled August 2018 

storm shows extensive flooding south of West Towne Ponds.  

o Flooding north of West Towne Ponds along Mineral Point Road Between 

S. Gammon Road and Grand Canyon Drive:   

o Flooding at the intersection of Odana Road and Grand Canyon Drive:  Modeled 

August 2018 storm shows extensive flooding at this intersection.  

o Swale failure behind Dogwood Place resulting in street conveyance:  Not 

applicable to inundation mapping. 

o Swale failure behind Elder Place resulting in street conveyance:  Not applicable to 

inundation mapping. 

o Swale failure behind Forsythia Place resulting in street conveyance:  Not 

applicable to inundation mapping. 

o Flooding at Memorial High School:  Modeled August 2018 storm shows flooding 

against the Memorial High School building.  
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o Walking path flooding behind Knoche’s Market and Butcher Shop:  Modeled 

August 2018 storm shows flooding in this area.  

o Flume failure, erosion, and culvert overtopping south of Bordner Drive:  Modeled 

August 2018 storm shows flooding through this area.  

o Culverts and channel washout at Regent Street greenway crossing. Modeled 

August 2018 storm shows Regent Street overtopping.  
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8. Public Engagement 

As part of the Spring Harbor Watershed Study, the City carried out an extensive public 

information effort with assistance from AE2S. In addition, various social media and web-based 

communication methods and public meetings were held as summarized below. 

8.1 Public Information Meetings 

An initial public meeting was held on April 25, 2019 at Madison Memorial High School. 

According to the sign-in sheet, nearly 100 residents attended the meeting. The purpose of the 

meeting was to inform the public that the study was ongoing, provide an overview of what will 

be accomplished by the study, and collect feedback from residents on experienced flooding. At 

that meeting, residents also had the opportunity to request neighborhood “focus group” 

meetings with City and AE2S staff. Based on resident requests, focus groups were held with 

smaller groups in specific geographic areas that had experienced flooding.  

A second public meeting was held on February 24, 2020 at John Muir Elementary School. 

According to the sign-in sheet, almost 60 residents attended the meeting. This meeting was 

held following the existing conditions model draft calibration to present model results and 

gather feedback from the public regarding the model validity.  

A third public meeting was held on June 30, 2021 using the Zoom virtual platform. Based on the 

attendance count, approximately 40 people attended the meeting. The purpose of the meeting 

was to present stormwater solutions for the watershed and collect feedback from attendees. 

Small focus groups were held in breakout rooms. 

Additional information on the PIMs and the watershed is provided on the City’s project website: 

https://www.cityofmadison.com/engineering/projects/spring-harbor-watershed-study 

8.2 Focus Groups 

8.2.1 Public Engagement (Round 1) 

During the initial phase of the Spring Harbor Watershed Study, 8 focus groups were held. The 

meetings discussed flooding issues residents had experienced and allowed for additional 

information to be collected. The location of each of these meetings is listed below with locations 

show in Figure 9, with additional information listed in Appendix F that includes a brief written 

description of the focus group along with a map of key observations made during the Focus 

Group.  

• Mineral Point Park to Owen Park (August 28, 2019)  

• Owen Park Concrete Cunnette (August 29, 2019)  

• Regent Street, Burnett Drive and Calumet Circle (August 29, 2019) 
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• Marbella Condo Association (August 30,2019)   

• Oakwood Village Association (September 18, 2019) 

• Bordner Park (September 19, 2019)  

• West Towne Pond (September 16, 2019)  

• Spring Harbor Neighborhood Association (October 3, 2019)  

8.2.2 Public Engagement (Round 2) 

The second round of focus group meetings were held at the end of PIM #2 as small break-out 

groups. In general, resident feedback showed the model reasonably represented past flood 

observations. 

8.2.3 Public Engagement (Round 3) 

A third round of focus group meetings were held at the end of PIM #3 as virtual break out 

rooms. Resident feedback was gathered and is included in Appendix F. 
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9. Proposed Solutions Development 

9.1 Overall Process 

This report covers the peak flow control analysis for the watershed.  Volume control 

infrastructure is being analyzed separately. 

9.1.1 Consultant and City Data Review 

The results of the existing conditions flooding maps were reviewed with City staff to determine 

10 different major constriction points and a qualitative evaluation of the causes of flooding for 

these constriction points. Constriction points were selected based on severity of flooding where 

specific causes could be identified, which were generally either insufficient storm sewer capacity 

or storage deficiencies.  

9.1.2 Consultant and City Brainstorming  

Following the initial data review, a meeting was held in early 2020 between AE2S and the City of 

Madison Engineering Staff to discuss constriction locations and opportunities for potential 

solutions. During that meeting, areas where solutions would be prohibited were also discussed. 

These prohibited areas included areas, such as railroads, major utility corridors, cemeteries / 

historic sites, and landfills.  

9.1.3 Consultant Modeling 

Following the brainstorming session, AE2S developed preliminary solutions that met the City’s 

flood mitigation goals at the identified major constriction points. Due to the complexity of the 

watershed and the interdependence of the solutions, a “stepped solution” approach was 

performed. The stepped solution approach involved adding proposed improvements, one at a 

time, into the model, determining the resulting flood inundation, and comparing it to the 

previous stepped solution to determine the relative benefit of each solution and aid the project 

team in the selection of final solutions. 

9.1.4 Meetings with City Engineering Staff  

Through the stepped solution process, multiple meetings were held between City Staff and AE2S 

to discuss benefits and drawbacks of the preliminary solutions to determine which solutions 

would be incorporated into subsequent models. 

9.1.5 Convergence of Solution to Share with City Agencies 

Selected stepped solutions based on discussions with City staff were incorporated into a 

comprehensive model that reflected all the initially proposed solutions, which were then 
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discussed internally between City engineering staff and various City agencies. Meeting notes 

from those discussions are included in Appendix L. 

9.1.6 Finalization of Solutions 

Following feedback from City agencies, solutions were refined. Refinements included the 

following: 

• Scaling back the Glen Oak Hills Park Greenway project to reduce impact to existing oak 

trees and park use 

• Refining the grading at West Towne Pond Expansion Project to reflect the 400’ well head 

boundary (to be done in final design) 

A final peer review followed model refinement. Peer review comments and responses are 

included in Appendix J.  

9.2 Reviewed Solutions 

9.2.1 Solutions Considered, but Eliminated from Consideration  

As part of developing the solutions presented in this watershed study report, numerous 

solutions were evaluated that were ultimately eliminated from consideration. This section of the 

report documents those solutions that were ultimately eliminated along with the rationale for 

removing that solution from further consideration.  

9.2.1.1 West Towne Pond Expansion 

• Maintaining the existing stage-storage relationship and increasing the 

outlet capacity:  This alternative was analyzed, but eliminated due to the high 

cost required to install the required 12’(span) x 4’ (rise) RCB, as well as the 

downstream impact that would result from the increased flow.  

• Increasing outlet capacity going south:  This alternative was not analyzed 

due to the existing flooding issues in the McKenna/Greentree Watershed, and 

the significant investment the City recently made with the McKenna Boulevard 

crossing and greenway improvements. 

9.2.1.2 Glen Oak Hills Park Greenway 

• Excavating most of the park greenway and constructing larger / taller 

berms to maximize storage:  This solution was scaled back based on City 

Parks Department input to reduce the impacts to the existing oak trees and 

public recreational area. 
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• Adding more outlet capacity from the greenway to the Gettle Avenue box 

culvert:  This solution was analyzed and eliminated due to lack of benefit due 

to timing differences of the peak at Gettle Drive and the greenway. 

9.2.1.3 Owen Park  

• Increasing the box culvert capacity from the existing box storm sewer 

inlet south of Forsythia Place and west of Bordner Drive:  This alternative 

was eliminated from consideration due to lack of flood elevation change from 

Bordner Park upstream to the Owen Park Cunnette.  

• Increasing the channel capacity (depth and/or width) from Owen Park to 

the box storm sewer inlet located southwest of Bordner Drive:  This 

alternative was eliminated from consideration due to the impacts to the 

forested area south of the concrete channel (cunnette), the relatively recent 

investment the City made on the concrete channel, and the need to reconfigure 

the two sanitary sewer lines that cross the channel with minimal cover.  

9.2.1.4 Masthead Greenway 

• Adding a third regional detention basin just north of Masthead Drive:  This 

alternative was eliminated from further consideration due to the narrow 

corridor and existing steep grades, making it difficult to create substantial 

storage without large retaining walls. Preliminary modeling also indicated that 

the modest detention that could be provided in this location did not reduce 

downstream 1% chance flows.  

• Reducing the street width of Island Drive to provide a wider greenway / 

regional detention facility corridor:  This alternative was eliminated from 

consideration due to the substantial street reconstruction that would be 

needed, although if Island Drive were to be constructed in the future, reducing 

the street width and expanding the greenway width could be considered.  

9.2.1.5 Garner Park Pond 

• Increasing the storage of Garner Pond:  Given the impacts to the oak trees 

surrounding the pond and the lack of regional benefit (i.e., limited flow 

reduction at Regent Street) and the Water Utility’s future well that is planned 

south of the existing pond, this alternative was eliminated from further 

consideration.  

9.2.1.6 Bordner Park to Railroad 

• Adding a levee or flood wall around Bordner Park:  This alternative was not 

analyzed, but while homes along the west side of the park sit higher by 4 to 6 
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feet, homes to the south of Bordner Park are quite low, making the ability to 

back water up not feasible without buying out additional property.  

• Expanding the storage in Bordner Park by creating a larger footprint: 

Preliminary modeling of this alternative indicated that an area double the size 

of the entire current park would be needed to avoid downstream conveyance 

improvements. This alternative was eliminated from further consideration 

because of the impacts to the park and the property buyouts that would need 

to occur to obtain the necessary footprint.  

• Expanding the storage in Bordner Park by excavating below the existing 

box storm sewer invert and installing a lift station to drain the pond down 

between storms:  Preliminary modeling of this alternative indicated that with a 

3H:1V side slope, the pond bottom would have to be about 20 feet below the 

existing box storm sewer invert to provide sufficient storage within the existing 

park footprint. This alternative was eliminated from further consideration 

because of the impacts to the park, the likely aesthetic issues associated with a 

pond this deep, and the engineering challenges associated with excavating a 

pond this deep.  

9.2.1.7 Railroad to Spring Harbor 

• Increasing the capacity of the RCB storm sewer from the railroad to Spring 

Harbor:  This alternative was analyzed but eliminated due to the lack of benefit 

achieved from increasing the capacity. This section of storm sewer has a steeper 

slope than the section from Bordner Park to the railroad and currently has 

sufficient capacity to carry existing and future flows. 

9.2.2 Solutions Considered and Selected  

This section provides a summary of the selected solutions and key components that were 

developed to meet the City’s flood mitigation goals. Additional detail on each solution is 

included in Section 10.  

9.2.2.1 West Towne Pond Expansion (Figure 23) 

• Excavating existing soccer fields to increase storage;  

• Combining current three “ponds” into a single large pond; and 

• Lowering normal pool using a small lift station to lower water level below 

current gravity outlet. The lift station would discharge to the existing gravity 

storm outfall going north under Mineral Point Road.  
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9.2.2.2 Kenosha Greenway and Regent Street Greenway Crossing (Figure 31) 

• Excavating the Kenosha Greenway to increase storage capacity. This solution 

works in conjunction with increasing the capacity of the Regent Street culvert.  

9.2.2.3 Glen Oak Hills Park Greenway (Figure 28) 

• Adding three berms across the existing greenway to create additional storage; 

and  

• Adding the equivalent of an additional 42” storm sewer from the greenway to 

the existing box storm sewer at Gettle Avenue.  

9.2.2.4 Owen Park Channel and Floodwall (along Forsythia Cunnette) (Figure 

27) 

• Excavating and deepening the existing channel running north-south in the 

Owen Conservation Park along the west side of Forsythia Place and Elder Place; 

and 

• Adding a flood wall within the Owen Conservation Park along the back lots of 

the residents located on the south side of Forsythia place. 

9.2.2.5 Masthead Greenway Ponds (Figure 26) 

• Adding two regional detention facilities in the greenway from Masthead Drive 

to Nautilus Drive; and 

• Adding a box culvert from the northern pond to the greenway downstream of 

Inner Drive.  

9.2.2.6 Gettle Avenue Box Storm Sewer (Figure 29) 

• Increasing the capacity of the box storm sewer from the Bordner Park to the 

railroad.  

9.2.2.7 Greenway Crossings (Figure 24, Figure 25, Figure 26, Figure 30 and 

Figure 31) 

• Increasing the capacity of several greenway crossings to eliminate roadway 

overtopping in the 1% Chance Storms.  

9.2.2.8 Local Storm Sewer Improvements (Figure 32) 

• Increasing the capacity of the storm sewer within street right of ways 

throughout the watershed in conjunction with street reconstruction projects to 

meet the City’s flood reduction goals.  Inlet capacity was not analyzed in the 

proposed solutions.  It is assumed that sufficient inlet capacity will be 

determined during the design phase of the project.  

enjo
Typewritten Text
*Based on a design-level model completed for the Old Middleton road project (fall, 2021), the box storm sewer only needs increased capacity from Bordner Park to Glen Hwy.
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10. Selected Alternative 

10.1 West Towne Pond Expansion 

10.1.1 Improvement Description 

The West Towne pond is located east of South Gammon Road between Mineral Point Road and 

Odana Road. The pond detains runoff from the southwest portion of the watershed. The current 

pond configuration lacks sufficient capacity to meet the City’s flood mitigation goals causing 

adjacent buildings to the southeast of the pond to flood in the 1% Chance Storm.  

As described previously, increasing downstream flows significantly would cause impacts to 

existing property, so in order to eliminate adjacent building flooding without increasing 

downstream flows, additional storage is required. To achieve the necessary storage, this 

improvement will expand the pond across the existing soccer fields and lower the normal pool 

an additional two feet below the existing outlet. The anticipated excavation volume is 

approximately 180,000 cubic yards.  

To maintain the existing gravity outlet across Mineral Point Road, a pump is proposed to drain 

the volume below the outlet and discharge water into the existing 36” RCP downstream of the 

pond. If the pond would be drawn down the full depth in one day, a 10,000-gpm pump would 

be needed. Project details are displayed in Figure 23. 

10.1.2 Flood Reduction 

Both City staff and businesses along the south side of the West Towne Pond observed structure 

flooding and closure of both Odana Road and Mineral Point Road during the August 2018 flood 

event. The proposed project eliminates adjacent building flooding in the 1% Chance Storm 

without increasing flows downstream; however, events exceeding the 1% Chance Storm could 

still flood these structures.  Road flooding depths are reduced considerably in the 1% Chance 

Storm with a maximum inundation on Odana Road and Mineral Point Road between 0.5-1.0 

feet. 

10.1.3 Land Ownership 

The City of Madison, Stormwater Utility owns the property where improvements would be 

needed.  
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10.1.4 Utility Conflicts 

There are no known major utility conflicts for this project. Costs associated with minor utility 

conflicts that are likely as part of any construction project within developed areas are included in 

the contingency allowance.  

10.1.5 Other Known Concerns 

There are several known or potential issues that could impact costs or the ability to construct 

the improvement:   

• Proximity to City well: The northeast portion of the pond is located within 400’ of a well. 

During the final design phase of the project, the pond grading would be refined to avoid 

encroachment of this area. 

• High Groundwater: The site has a potential for high groundwater although based on 

recollections by City engineering staff, high groundwater is not anticipated. 

• Parkland: Areas adjacent to the pond are currently leased by the Stormwater Utility for 

soccer fields, which would need to be coordinated with the Parks Division and the leasee. 

• Allowance for forebays and access roads during final design which may reduce the pond 

footprint. 

10.1.6 Anticipated Permits 

Based on the planning-level design, the following environmental permits would be needed: 

• City of Madison Erosion Control 

• Wisconsin DNR Construction Site Disturbance (WRAPP) 

• Wisconsin DNR/USACE Permit for Wetland Disturbance 

• Artificial Wetland Permit 

10.1.7 Water Quality Information 

The existing West Towne pond is designed for flood storage and not water quality 

improvement. This project would maintain the primary function of the pond as a flood storage 

pond and is not intended for water quality treatment as a primary benefit, however it is 

anticipated that the project would increase the existing treatment potential.  

10.2 Kenosha Greenway 

10.2.1 Improvement Description 

The Kenosha greenway is located between South Hill Drive and Regent Street adjacent to 

Burnett Drive. Flooding has been observed adjacent to the greenway even during small storms.  
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Improvements are required to eliminate adjacent structure flooding, including local storm sewer 

upgrades and increased storage in the greenway. The project includes excavating approximately 

13,000 cubic feet from the greenway. In addition to the greenway grading, the Regent Street 

culvert would need to be improved, as summarized in Section 10.7. Project details for the 

greenway are displayed in Figure 31. 

10.2.2 Flood Reduction 

The existing Kenosha Greenway floods and overtops Regent Street in large events.  In addition, 

the undersized culvert capacity under Regent Street creates backwater along Burnett Drive, 

causing several of the homes on the west end of Burnett Drive to flood, which were observed by 

residents and City staff both in the August 2018 flood and in less severe flooding events as well.  

Residents had provided photo documentation of the 2018 flood depths on structures during the 

focus group meeting.   

The proposed projects eliminate Regent Street road overtopping and adjacent building flooding 

in the 1% Chance Storm.  Note that local storm sewer upgrades are also required to meet the 

flood mitigation goals, such as eliminating structure flooding on Burnette Drive. 

10.2.3 Land Ownership 

The City of Madison, Stormwater Utility owns the property where improvements would be 

needed.  

10.2.4 Utility Conflicts 

There are no known major utility conflicts for this project. Costs associated with minor utility 

conflicts that are likely as part of any construction project within developed areas are included in 

the contingency allowance.  

10.2.5 Other Known Concerns 

There are no known or potential issues that could impact costs or the ability to construct the 

improvement, however this area (at the time of the report) is managed jointly by the Stormwater 

Utility and volunteer groups for invasive and vegetation management.  Coordination with the 

volunteer groups is anticipated during the design process.  

10.2.6 Anticipated Permits 

Based on the planning-level design, the following environmental permits would be needed: 

• City of Madison Erosion Control 

• Wisconsin DNR Construction Site Disturbance (WRAPP) 
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• If the drainage is considered navigable by the WDNR, a Wisconsin DNR Chapter 30 

permit would be needed for a culvert along with water quality certification from the 

USACE (Section 401/404).     

10.2.7 Water Quality Information 

This project is designed for flood storage and conveyance and is not intended for water quality 

treatment. 

10.3 Glen Oak Hills Park Greenway 

10.3.1 Improvement Description 

The Glen Oak Hills Park greenway is located between Glen Highway and Park Way. The 

greenway is currently drained by a 48” RCP that connects to the existing box storm sewer under 

Gettle Avenue. Flood waters currently overtop the road at the northern edge of the greenway 

and run down Glen Highway contributing to the flooding at Gettle Avenue.  

The proposed project consists of installing three berms across the greenway to increase storage. 

The southern two storage cells will drain via culverts installed through the berms. The northern 

storage cell will drain by installing a 42” reinforced concrete pipe under the berm and Glen 

Highway, ultimately tying into the box culvert under Gettle Avenue.  

Project details are displayed in Figure 28. 

10.3.2 Flood Reduction 

Glen Oak Hills Park Greenway currently overtops in large events with water flowing down the 

Glen Highway, which has been observed by City staff on multiple occasions.  Water then flows 

west to the Gettle Ave sag.  Residents on Gettle Avenue also provided observations of flood 

depths and damage during the 2018 flood event; however, neither residents nor City staff were 

aware that Glen Oak Hills Park greenway overtopping could contribute to flooding at the Gettle 

Avenue sag. 

The proposed project reduces greenway overtopping but does not eliminate it.  In order to 

preserve the existing oak trees and recreational areas, the project was scaled back from the 

original concept. The northern berm will overtop in the 1% Chance Storm.  

10.3.3 Land Ownership 

The City of Madison, Parks Department and Street Right of Way own the property where 

improvements would be needed.  Coordination with the Parks Division and approval by the 

Board of Parks Commissioners will be required. 
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10.3.4 Utility Conflicts 

There are no known major utility conflicts for this project. Costs associated with minor utility 

conflicts that are likely as part of any construction project within developed areas are included in 

the contingency allowance.  

10.3.5 Other Known Concerns 

There are known or potential issues that could impact costs or the ability to construct the 

improvement:   

• Glen Oak Hills Park exists within the greenway and consideration for park usage should 

be taken during design and construction of the project.  Legal documents should be 

reviewed to determine if any land use limitations exist. 

• Dam Classification 

Note that per Wisconsin Administration Code NR 333 a dam is defined as an artificial barrier across a 

watercourse (stream with bed and banks) constructed with the primary intention of impounding 

water.  Wisconsin Administrative Code NR 333 applies to dams that: 

 

a) Have a structural height of more than 6 feet and a maximum impoundment of 50 ac-ft or 

more of water (large dam) 

b) Have a structural height of 25 feet or more and a maximum impoundment of 15 ac-ft or 

more of water (large dam) 

c) Have a structural height of 6 feet or less or a maximum storage of less than 50 ac-ft, if the 

WDNR determines that a dam failure would likely endanger life, health, or property if not 

designed and constructed according to standards in NR 333 (small dam) 

 

The Glen Oak Hills Park Greenway berms do not meet the criteria to be considered a large dam and 

therefore would not automatically require a hazard rating.  However, because the ponds could be 

classified as small dams, WDNR may require design and construction in accordance with NR 333. 

10.3.6 Anticipated Permits 

Based on the planning-level design, the following environmental permits would be needed: 

• City of Madison Erosion Control 

• Wisconsin DNR Construction Site Disturbance (WRAPP) 

• If the drainage is considered navigable by the WDNR, a Wisconsin DNR Chapter 30 

permit would be needed for a culvert along with water quality certification from the 

USACE (Section 401/404).     

• If the WDNR takes jurisdiction over the embankment as a small dam, a dam construction 

permit through NR 333 would be needed.   
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10.3.7 Water Quality Information 

This project is designed for flood storage and conveyance and is not intended for water quality 

treatment. However, where possible, water quality improvements may be added with the find 

project design. 

10.4 Owen Park Channel and Floodwall (Along Forsythia 

Cunnette) 

10.4.1 Improvement Description 

Homes along Forsythia Place and Bordner Drive currently flood in the 1% Chance Storm. 

Flooding sources are a combination of: 

• Surface drainage from the west from Owen Conservation Park:  There is currently a 

channel running north to south along the eastern edge of the Owen Conservation Park 

which drains to the concrete flume/cunnette in the greenway south of Forsythia Place. 

The existing channel is filled with sediment or has been damaged over time and no 

longer functions to prevent overtopping to the east. (A cunnette is a concrete lining of 

the bottom of a stormwater conveyance channel, often referred to as a greenway. 

Historically cunnettes were used to stabilize channels, and help stormwater move quicker 

through the greenway. Lining the bottom of a channel with concrete is no longer 

permissible by the DNR). 

• Owen Park Greenway Flooding:  The existing greenway includes a concrete cunnette that 

drains to a box storm sewer under Bordner Drive. Flood elevations in the channel 

inundate homes along Forsythia Place and overtop the Bordner Drive crossing. 

The solution consists of re-grading / expanding a 5-foot-deep channel in Owen 

Conservation Park to intercept flow prior to draining to the east out of the park. The channel 

will discharge into the greenway upstream of Forsythia Place. In addition, a flood wall is 

proposed along the property line of the residents located south of Forsythia Place extending 

up the slope at the culvert entrance. The average height of the flood wall is approximately 7 

feet with a maximum height of 11 feet near the east end.  

Project details are displayed in Figure 27. 

10.4.2 Flood Reduction 

Both City staff and residents observed flood waters flowing through lots south of Forsythia Place 

and west of Bordner Drive during the August 2018 flood event, likely caused by flow exceeding 

the cunnette / box storm sewer capacity.  One home at the west end of Forsysthia Place also had 

floodwaters enter their basement window, likely caused by overtopping of the small earthen 

channel running along the eastern edge of Owen Park Conservancy.   
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The proposed project eliminates flooding along Forsythia Place and overtopping of Bordner 

Drive in the 1% Chance Storm.  

10.4.3 Land Ownership 

The City of Madison Parks Department and Wis Cooperative Housing Association own the 

property where improvements would be needed. The City has an easement where the existing 

cunnette is for storm sewer purposes.  Approval from the Board of Park Commissioners will be 

required.  In addition,  potential access easements, construction easements or permanent 

limited easements may be needed to accommodate the work. 

10.4.4 Utility Conflicts 

There are no known major utility conflicts for this project. Costs associated with minor utility 

conflicts that are likely as part of any construction project within developed areas are included in 

the contingency allowance. However, it should be noted that the concrete cunnette cannot be 

lowered as it sits on top of a shallow sanitary sewer main. 

10.4.5 Other Known Concerns 

There are several known or potential issues that could impact costs or the ability to construct 

the improvement:   

• Property ownership south of existing Owen Park Cunnette;  

• Access / removable floodwall sections needed for access for channel / box storm sewer 

entrance and sanitary sewer maintenance;  

• Floodwall height and potential overturning stability; 

• Coordination needed on impacts of existing walking paths within the Owen Park 

Conservation park on Crestwood Neighborhood land; and 

• Design to consider drainage on north side of wall, which may include piping downspouts 

through the wall with backflow preventers or a drainage pipe to Bordner Park via 

Bordner Drive 

10.4.6 Anticipated Permit 

Based on the planning-level design, the following environmental permits would be needed: 

• City of Madison Erosion Control 

• Wisconsin DNR/USACE Permit for Wetland Disturbance 

• Wisconsin DNR/ USACE Permit for Streambank Stabilization 

10.4.7 Water Quality Information 

This project is designed for flood storage and conveyance and is not intended for water quality 

treatment. 
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10.5 Masthead Greenway Ponds 

10.5.1 Improvement Description 

The Masthead Greenway is located east of Island Drive and south of South Hill Drive. The 

existing greenway overtops South Hill Drive in the 1% Chance Storm. In addition, the existing 

culvert under South Hill Drive discharges upstream of Inner Drive which contributes to road 

overtopping at Inner Drive.  

The proposed solution consists of excavating two dry detention basins within the greenway to 

increase storage and replace the existing outlet with a 10’ x 4’ box culvert that will discharge 

downstream of Inner Drive. 

Project details are displayed in Figure 26. 

10.5.2 Flood Reduction 

There are no firsthand observations of flooding along the Masthead greenway system; however, 

given the home downstream of Nautilus Drive and west of Inner Drive was flooded during the 

August 2018 flood event, in all likelihood, Nautilus Drive overtopped during that event as well.    

The proposed project eliminates road overtopping in the 1% Chance Storm and provides 

additional storage in the watershed to reduce downstream structure flooding. 

10.5.3 Land Ownership 

The City of Madison, Stormwater Utility and adjacent private property owners own the 

properties where improvements would be needed.  Permissions or land acquisitions (easements 

or purchase) may be required to construct to the full improvements described. 

10.5.4 Utility Conflicts 

There are no known major utility conflicts for this project. Costs associated with minor utility 

conflicts that are likely as part of any construction project within developed areas are included in 

the contingency allowance.  

10.5.5 Other Known Concerns 

There are known or potential issues that could impact costs or the ability to construct the 

improvement:   

• Depth to water table 

• Extensive tree removals 

• Dam Classification 
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The Masthead Greenway ponds do not meet the criteria to be considered a large dam and therefore 

would not automatically require a hazard rating.  However, because the ponds could be classified as 

small dams, WDNR may require design and construction in accordance with NR 333. 

10.5.6 Anticipated Permits 

Based on the planning-level design, the following environmental permits would be needed: 

• City of Madison Erosion Control 

• Wisconsin DNR Construction Site Disturbance (WRAPP) 

• If the drainage is considered navigable by the WDNR, a Wisconsin DNR Chapter 30 

permit would be needed for a culvert along with water quality certification from the 

USACE (Section 401/404).     

• If the WDNR takes jurisdiction over the embankment as a small dam, a dam construction 

permit through NR 333 would be needed.   

 

10.5.7 Water Quality Information 

This project is designed for flood storage and conveyance and is not intended for water quality 

treatment. 

10.6 Gettle Avenue Box Storm Sewer 

10.6.1 Improvement Description 

The existing storm sewer under Gettle Drive varies in size from 14’ x 6’ to 17’ x 6’ upstream of 

the railroad. There is significant flooding along Gettle Avenue due to insufficient capacity in the 

existing box storm sewer.  During large storms, drainage in Bordner Park overtops North Rosa 

Road and flows east to the sag located approximately 500 feet east of the park. Homes adjacent 

to the sag flood in modest-sized storms.  

This solution was designed to reduce the depth of flooding along Gettle Avenue and create 

downstream conveyance for upstream improvements.   

The flood inundation maps, and cost estimates shown in this report are based on the original 

project extents which consisted of replacing the box storm sewer between Bordner Park and the 

railroad to an equivalent of a 22’ x 6’ reinforced concrete box storm sewer while maintaining the 

existing entrance in Bordner Park (which is much larger than a 22’ x 6’ opening).  Original project 

details are displayed in Figure 29. 

As part of the ongoing design for the Old Middleton Road reconstruction project, the City of 

Madison recently collected survey data on invert elevations for various portions of the box 

storm sewer between Bordner Park to Spring Harbor.  A comparison of the survey data 
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against the 1961 and 1963 record drawings indicates steeper sections of pipe, mainly between 

Border Park and the railroad resulting in increased capacity.  Additional analysis will be 

conducted for this area, contact City Engineering for data relating to it. 

Both residents and City Staff observed flooding to structures along Bordner Park and Gettle 

Avenue in the August 2018 flood event.  Flood waters in Bordner Park overtopped Rosa Road 

and contributed to significant flooding at the Gettle Avenue sag.  Further, City staff have 

observed the Glen Oak Hills Park greenway overtopping at Glen Highway several times, and 

modeling shows that the overtopping flow also contributes to flooding at the Gettle Avenue 

sag.   

The proposed project eliminates overtopping at Rosa Road and reduces the depth of flooding at 

the Gettle Avenue sag.  In addition, this project creates downstream conveyance for upstream 

improvements. The project prevents some but not all structures from flooding in the 1% Chance 

Storm.  

10.6.2 Land Ownership 

The City of Madison owns the Street Right of Way. 

10.6.3 Utility Conflicts 

There are multiple utility conflicts within the street ROW that need to be addressed during 

design. The proposed box storm sewer maintains the same depth and profile to avoid as many 

critical utility conflicts as possible. Known utility conflicts consist of sanitary sewer, water main, 

gas main and other private utilities.      

10.6.4 Other Known Concerns 

There are known or potential issues that could impact costs or the ability to construct the 

improvement: 

Depending on the construction and size of the trenches needed it is reasonable to expect that 

temporary limited easements or construction easements will be required. Due to the size and 

depth of the box culvert and the limited width of the roadway, water and sanitary sewer may 

need to be double-mained and that could require permanent easements along Gettle Avenue.  

10.6.5 Anticipated Permits 

Based on the planning-level design, the following environmental permits would be needed: 

• Wisconsin DNR Permit for Culvert 

• City of Madison Erosion Control 

• Determination by WDOT on Bridge or Culvert Identification/Number 

enjo
Typewritten Text
*The City found the box storm sewer only needs increased capacity from Bordner Park to Glen Hwy.
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10.6.6 Water Quality Information 

This project is designed for flood conveyance and is not intended for water quality treatment. 

10.7 Greenway Crossings 

10.7.1 Improvement Description 

There are seven greenway road crossings within this watershed. All crossings currently overtop 

in the 1% Chance Storm. This solution increases the capacity of the crossings to meet the City of 

Madison Flood Mitigation goals.  

Table 10.1 lists the geometry of the existing and proposed culvert crossings. Additional details 

are shown in Figure 24, Figure 25, Figure 26, and Figure 30. 

It is known that flow leaving a channel modeled fully in 2D, going into a culvert modeled in 1D, 

and back to a channel modeled fully in 2D involves complex 1D and 2D calculations.  It can be 

highly sensitive to the grid cell size and 1D/2D flow connections around the 1D culvert.  As such, 

AE2S checked all of our culverts with HY8 and XP results and found that for our culverts, the 

results were very similar especially between hy8 and inspection points, and that any differences 

were due to tuflow averaging a few grid cells around it. AE2S generally based our sizing on hy8 / 

inspection point results relative to the overflow elevation. 

Table 10.1 Existing and Proposed Culvert Crossings 

 

10.7.2 Flood Reduction 

The proposed solutions eliminate road overtopping in the 1% Chance Storm.  

10.7.3 Land Ownership 

The City of Madison, Stormwater Utility and Street Right of Way, and possible adjacent private 

property owners own the properties where improvements would be needed.  

Crossings Existing Geometry Proposed Geometry 

Yellowstone Drive 48” RCP: 1 Barrel 8’ x 4’ RCB: 1 Cell 
Quarterdeck Drive 30” RCP: 2 Barrels 12’ x 5’ RCB: 1 Cell 

Jetty Drive 38” x 57” Arch: 1 Barrel 4’ x 4’ RCB: 1 Cell 

Masthead Drive 48” RCP: 1 Barrel 6’ x 4’ RCB: 2 Cells 
Inner Drive 53” x 83” HERCP: 2 14’ x 5’ RCB: 1 Cell 

Nautilus Drive 53” x 83” HERCP 1 Barrel 10’ x 4’ RCB: 1 Cell 

Regent Street  42” RCP: 2 Barrels 6’ x 5’ RCB: 2 Cells 
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10.7.4 Utility Conflicts 

There is potential for multiple utility conflicts within the road ROW that may need to be 

addressed during design. 

10.7.5 Other Known Concerns 

There are no known or potential issues that could impact costs or the ability to construct the 

improvement. 

10.7.6 Anticipated Permits 

Based on the planning-level design, the following environmental permits would be needed: 

• City of Madison Erosion Control 

• Wisconsin DNR Construction Site Disturbance (WRAPP) 

• If the drainage is considered navigable by the WDNR, a Wisconsin DNR Chapter 30 

permit would be needed for a culvert along with water quality certification from the 

USACE (Section 401/404Water Quality Information) 

This project is designed for flood conveyance and is not intended for water quality treatment. 

10.8 Local Storm Sewer Improvements 

There are numerous local storm sewer improvement projects within the watershed that will be 

implemented in conjunction with street reconstruction projects. For purposes of this study, 

storm sewer sizes were sized to meet the City of Madison flood mitigations goals.   

The existing discharge into the Nautilus Channel (Figure 32) is limited by the weir length in the 

control structure.  After upsizing the local storm sewer on Mineral Point Road, the weir length 

into the Nautilus Channel would require a length of 20 feet to meet the City’s Flood Mitigation 

Goals.  Consideration for the limited available space in the channel should be given prior to 

designing that section of local storm sewer.  

10.8.1 Flood Reduction 

The proposed solutions meet the City of Madison flood mitigation goals, except where listed in 

Section 11 of this report.  

10.8.2 Land Ownership 

The City of Madison, Stormwater Utility and Street Right of Way own the property where 

improvements would be needed.  
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10.8.3 Utility Conflicts 

There are no known major utility conflicts for this project. Costs associated with minor utility 

conflicts that are likely as part of any construction project within developed areas are included in 

the contingency allowance.  

10.8.4 Other Known Concerns 

There are several known or potential issues that could impact costs or the ability to construct 

the improvement:   

• Additional concerns will be evaluated during individual street redesign projects. 

10.8.5 Anticipated Permits 

Local storm sewer improvements will be constructed as part of numerous separate projects.  

Since most of the local storm sewer improvements are completed within the street right-of-way, 

environmental permits will likely be limited to: 

• City of Madison Erosion Control 

• Wisconsin DNR Construction Site Disturbance (WRAPP) 

 

Further, if a local storm sewer project has modifications to an outfall, additional permits may be 

needed, which could include Wisconsin DNR Chapter 30 / USACE Section 404 permits.   

10.8.6 Water Quality Information 

These projects will be designed for conveyance and are not intended for water quality 

treatment. 
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11. Areas Target Cannot Be Met 

This report documents solutions within the Spring Harbor watershed intended to meet the City 

of Madison Flood mitigation goals. Although this study strived to meet goals within the entire 

watershed, there are a few areas where solutions were either site, cost, or socially prohibited. In 

these locations, property acquisition may be the only means to reduce flood damage. Areas 

where flood mitigation goals are not met may be areas where extra precautions should be taken 

during flood storms. 

Although a feasible solution was not found in this study for areas where the target could not be 

met, a theoretical required additional conveyance capacity was calculated with information listed 

in Section 11.2.  

11.1 Watershed Performance 

11.1.1 10% Chance Storm 

• Goal: Eliminate flooding from the storm sewer system for up to the 10% Chance 

Storm; all water shall be contained within the pipes and structures (exception: low 

spots). 

• Watershed Performance: Given sufficient inlet capacity in all streets (to be 

designed when roads are reconstructed), following implementation of the 

proposed solutions, the entire watershed meets the 10% Chance Storm goal, as 

shown in Figure 34. There is a small section of roadway on South Hill Drive, north 

of Garner park that is flooded during the 10% Chance Storm. This section of 

roadway is a sag, and the source of flooding is caused by Garner pond 

overtopping the roadway.  

• Areas where the goal is not met: None 

11.1.2 4% Chance Storm 

• Goal: Centerline of the street to remain passable during the 4% Chance Storm 

with no more than 0.2 feet of water at the centerline. 

• Watershed Performance: Given sufficient inlet capacity in all streets (to be 

designed when roads are reconstructed), following implementation of the 

proposed solutions, all but two areas of the watershed meet the 4% Chance 

Storm goal, as shown in Figure 35. 

• Areas where the goal is not met:  

 The sag on South Hill Drive north of Garner Park 



 Spring Harbor Watershed Study 

 11 – Areas Target Cannot Be Met 
 October, 2021 

 

 

 P13937-2018-001  Page 55 

 A portion of South Kenosha Drive and Burnett Drive adjacent to the 

greenway 

11.1.3 1% Chance Storm 

• Goal:  

 No home or business will be flooded during the 100-year design storm 

 No overtopping of street at greenway crossings during the 1% Chance 

Storm 

• Watershed Performance: Given sufficient inlet capacity in all streets (to be 

designed when roads are reconstructed), following implementation of the 

proposed solutions, all but 10 primary structures meet the 1% Chance Storm 

goal, as shown in Figure 37. 

• Areas where the goal is not met:  

 Gettle Avenue 

• Flooding at the Gettle Ave sag will likely be less than shown in the 

solutions figures if adequate inlets are incorporated during final 

design.     

 Oakwood Village 

• Flooding at Oakwood village is due to private drainage issues. 

Fixing private stormwater facilities is beyond the scope of this 

project. 

 7043 Watts Road 

• Flooding shown in this location is likely due to the model 

resolution as opposed to actual flooding. 

11.2 Theoretical Additional Capacity 

In areas that do not meet the target, the flow difference between a smaller storm that does 

meet the target and the larger storm that does not meet the target was calculated within the 

model. That change in flow is the additional conveyance capacity that would be required to 

meet the flood mitigation goals.  

Table 11.1 on the following page lists the additional capacity required to meet the flood 

mitigation goal.  

Note that Oakwood Village flooding is due to private stormwater management and addressing 

it is beyond the scope of this project. It is the City’s understanding that the village is currently 
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building a berm on site and results from this study do not reflect the recent modifications. 

Therefore, an additional theoretical capacity was not calculated for this area. 

7043 Watts Road currently has a detention basin next to it. It appears that the model does not 

fully account for the storage due to smoothing of the terrain. Since it is likely that this area does 

not actually flood in the 1% Chance Storm, the theoretical additional capacity was not calculated 

for this area.  

Table 11.1 Capacity Requirements for Flood Mitigation 

 

Location 
Capacity that meets 

Goal (cfs) 

Proposed Flow 

(surface and 

subsurface) (cfs) 

Theoretical Additional 

Capacity Required to Meet 

Target (cfs) 

The sag on South Hill Drive 

north of Garner Park 

(affects flooding at 

Kenosha Ave.) 

100 370 270 

Burnett Drive (25-year) 

(greenway capacity listed) 
270 340 70 

Gettle Avenue (100-Year) 1480 1870 390 
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12. 0.2% Chance Storm Upgrades 

The City of Madison has seen a recent increase in extreme rain events. This trend is predicted to 

continue as a result of climate change. All storms are expected to reduce their recurrence 

interval, in particular, the 0.2% chance storm will likely become a more frequent event as the 

frequency of heavy rainfall events increases.  

As part of this study, the proposed solutions were evaluated in the 0.2% annual chance event. 

Proposed solutions were scaled, where possible, to meet the goal of no home or business 

flooded. 0.2% chance potential system upgrades are listed below. 

12.1 0.2% Chance Analysis Completed 

As part of this study, the proposed solutions were evaluated in the 0.2% Chance Storm. 

Proposed solutions were scaled, where possible, to meet the goal of no home or business 

flooded. 0.2% Chance Storm potential system upgrades are listed below. 

12.2 Infrastructure Medications 

12.2.1 Owen Park Floodwall (Along Forsythia Cunnette) 

The Owen Park Floodwall (Along Forsythia Cunnette) would require twice the height as 

proposed in the 1% Chance Storm solution. This would likely more than double the proposed 

cost. 

12.2.2 West Towne Pond Expansion 

The West Town pond would require an additional 7.5 feet of excavation and likely three to four 

times the pumping capacity to drain the pond down in sufficient time so that the storage could 

be relied upon. This would likely quadruple the project cost, and the potential for groundwater 

issues would significantly increase. 

12.2.3 Local Storm Sewer Improvements 

Local storm sewer upgrades were provided to the City as a geodatabase. Incremental costs for 

the upgrades will vary and will be determined during road reconstruction projects. 
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13. Cost Estimates 

Opinions of probable costs were created for each project and are summarized in Table 12.1 

below with detailed cost breakdowns included in Appendix M. City staff provided unit costs 

based on 2021 dollars, which were adjusted based on project specifics and input from the City. 

Cost estimates should be considered a Class 4 estimate based on guidance from the Association 

for the Advancement of Cost Engineering (AACE International), which corresponds to a 

feasibility study level of design (1% to 15%). A Class 4 estimate is generally considered to have 

an accuracy range of –15% to -30% (i.e., overestimate the true cost estimate) an +20% to +50% 

(i.e., underestimate the true cost estimate). Based on input from City staff, a contingency of 

+25% was assigned to all opinions of probable costs to reflect the feasibility level of design.  

Table 12.1 Proposed Improvements: Opinions of Probable Cost 

 
Solution Cost 

West Towne Pond Expansion $3,652,100 

Kenosha Greenway $1,652,700 

Masthead Greenway Ponds $2,641,600 

Gettle Avenue Box Storm Sewer $9,112,000 

Glen Oak Hills Park Greenway $1,789,900 

Owen Park Channel and Floodwall (Along Forsythia 

Cunnette) 

$4,868,200 

Nautilus Drive Box Culvert Greenway Crossing $1,151,900 

Inner Drive Box Culvert Greenway  Crossing $773,600 

Jetty Drive Box Culvert Greenway Crossing $530,600 

Masthead Drive Box Culvert Greenway Crossing $896,300 

Yellowstone Drive Box Culvert Greenway Crossing $727,300 

Quarterdeck Drive Box Culvert Greenway Crossing $661,400 

Regent Street Box Culvert Greenway Crossing $886,900 

Local Storm Sewer Improvements 
To Be Determined with 

Street Improvement Projects 
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14. Recommended Implementation Order 

14.1 Construction Sequence 

Below is a list of sequencing considerations for implementing the proposed solutions within the 

watershed.  

West Towne Pond Expansion – Excavation of the West Towne pond and implementation of the 

small lift station is not contingent on any other regional projects within the watershed and can 

occur at any time. The West Town Pond project does need to occur before the adjacent roads 

can meet their flood mitigation goals.  Examples of adjacent roads include Odana Road and 

Gammon Road. 

Kenosha Greenway – Excavation of the Kenosha Greenway is not contingent on any other 

projects within the watershed. It would be practical to coordinate the Regent Street greenway 

crossing at the same time. 

Glen Oak Hills Park Greenway – Construction of the berms and additional 42” storm sewer 

should happen before the Regent Street crossing is upsized to be able to convey more 

stormwater.   

Owen Park Channel – Excavation of the channel is not contingent on other projects within the 

watershed and can happen on its own timeline. 

Owen Park Floodwall (Along Forsythia Cunnette)– Construction of the Owen Park floodwall 

should be completed prior to increasing the capacity at the greenway crossings to handle the 

increased flow from the crossings. If the greenway crossings are completed first, serious 

discussions on buyouts / structure raises are needed.  

Masthead Greenway Ponds– The Masthead ponds and outlets should be completed prior to 

increasing the capacity of the greenway crossings. 

Gettle Avenue Box Storm Sewer – This project should ideally be completed prior to increasing 

the capacity at the greenway crossings to handle the increased flow from the crossings. If the 

greenway crossings are completed first, serious discussions on buyouts / structure raises are 

needed.  

Greenway Crossings – All greenway crossings should be upsized after Owen Park Floodwall and 

Gettle Avenue Storm Sewer projects are implemented. If the greenway crossings are completed 

first, serious discussions on buyouts / structure raises are needed. Finally, downstream 

greenways should generally be constructed before upstream greenways.  
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Local Storm Sewer improvements – Other than the Gammon Road sag by Memorial High School 

north of Mineral Point Road, they can generally be on their own timeline. The Gammon Road 

sag should be treated as a greenway crossing, and downstream greenway crossings should be 

done before the Gammon Road sag storm sewer is increased.  

14.2 Solutions that Work Together to Meet Goals 

Both regional and local solutions are needed in combination with each other to meet the flood 

reduction levels shown in the Proposed Solutions Flooding Figures.  Further, several regional 

solutions work together to meet flood reduction goals in specific areas:   

Flooding at Gettle Avenue – Both the Gettle Avenue box storm sewer and Glen Oak Hills Park 

greenway improvements are needed to reduce surface flow to the sag on Gettle Avenue.   

Flooding at Inner Drive – Both the Masthead Greenway Ponds project and Inner Drive culvert 

crossing improvements are needed to reduce flooding in the Inner Drive / Nautilus Drive area.   

Flooding at Yellowstone Drive – Both the Quarterdeck Drive and Yellowstone Drive culvert 

crossing improvements are needed to eliminate Yellowstone Drive overtopping in the 1% 

Chance Storm.  

14.3 Signage 

There are several potential flood event precautions that could be undertaken in locations where 

flood control goals cannot be met.  These precautions are also potentially applicable in locations 

where mitigation measures will not be implemented in the near future due to scheduling 

limitations. 

14.3.1 Temporary Signage 

In some known flooding locations, it may be possible to use temporary signage prior to, or 

during, flood events/large storm events to warn residents that flooding is occurring or is likely. 

This may not be feasible in places that experience flash flood problems that are difficult to 

predict. Additionally, the use of temporary signage requires staff and equipment to mobilize and 

place signage. This can be difficult to implement due to lack of staff/equipment availability. 

Environmental factors, such as on-going rain or flooding, can also be a barrier to mobilizing and 

installing temporary signs. In the case of flash flooding, by the time a flood problem is identified, 

it may be challenging to reach the site, or the flooding may be over before it can be reached.  

However, in locations where antecedent conditions can increase the likelihood of flooding in the 

near future, temporary signage could be useful.  
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14.3.2 Permanent Signage 

In some locations with very frequent, or particularly intense flooding, permanent signage could 

also be considered. For known flooding areas that are low on the City’s implementation 

schedule, permanent signage may help alert the public to the risk of flooding. 

The City could develop a citywide set of criteria to use to determine whether a location is 

appropriate for permanent flood risk signage. Criteria could include the frequency of flooding, 

the depth of flooding for a given return interval, and proximity to certain priority areas such as 

schools or medical facilities. 

14.4 Citywide Priority 

The City is conducting similar watershed studies for all the watersheds in the City.  All 

watersheds are expected to have numerous recommendations resulting from the studies.  The 

City is developing a process to rank and prioritize the order in which the solutions might be 

implemented if and when funding and public support are obtained.  Information on this process 

will be shared by the City when it is available. 
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15. Next Steps 

The next steps in the watershed study are as follows: 

• Coordinate with City Design Staff  

• Present and coordinate with City Council and applicable City Agencies 

• Present to stakeholders, including but not limited to Friends’ Groups, Developers, etc. 
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16. Limitations 

This document was prepared solely for city of Madison (City) in accordance with professional 

standards at the time the services were performed and in accordance with the contract between the 

City and AE2S, LLC dated March 19, 2019. This document is governed by the specific 

scope of work authorized by the City; it is not intended to be relied upon by any other party except for 

regulatory authorities contemplated by the scope of work. We have relied on information or 

instructions provided by the City and other parties and, unless otherwise expressly indicated, have 

made no independent investigation as to the validity, completeness, or accuracy of such information. 

Further, AE2S, LLC makes no warranties, express or implied, with respect to this document, except for 

those, if any, contained in the agreement pursuant to which the document was prepared. All data, 

drawings, documents, or information contained this report have been prepared exclusively for the 

person or entity to whom it was addressed and may not be relied upon by any other person or entity 

without the prior written consent of AE2S, LLC unless otherwise provided by the Agreement pursuant to 

which these services were provided 
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 For PIM #3, a focus group also
covered the local storm sewer
improvements throughout the
watershed.  Greenway crossings
were included in the Masthead
Greenway focus group.
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DISCLAIMER
THE INTENT OF THE FLOOD ZONE MAPS ARE TO ASSIST INDIVIDUALS IN QUICKLY FINDING
GENERAL FLOOD ZONE INFORMATION FOR THE INCORPORATED AND UNINCORPORATED
AREAS OF THE CITY OF MADISON. FLOOD ZONE MAPS DO NOT NECESSARILY IDENTIFY ALL
AREAS SUBJECT TO FLOODING. THE CITY OF MADISON PROVIDES THE MAPS AS AN
ADVISORY TOOL FOR FLOOD HAZARD AWARENESS. INDIVIDUALS SHOULD NOT USE FLOOD
ZONE MAPS AS THEIR PRIMARY RESOURCE FOR MAKING OFFICIAL FLOOD ZONE
DETERMINATIONS FOR INSURANCE, LENDING, OR OTHER RELATED PURPOSES.  THIS IS NOT
AN OFFICIAL FLOOD MAP.
THE CITY OF MADISON ASSUMES NO LIABILITY FOR ANY ERRORS, OMISSIONS,
INACCURACIES, COMPLETENESS OR USEFULNESS OF THE INFORMATION PROVIDED
REGARDLESS OF THE CAUSE OR FOR ANY DECISION MADE, ACTION TAKEN, OR ACTION NOT
TAKEN BY THE USER IN RELIANCE UPON ANY OF THE MAPS OR INFORMATION PROVIDED.
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MADISON
SPRING HARBOR

WATERSHED STUDY

EXISTING:INLET CAPACITY FOR10% ACE DESIGNSTORM

Inlet capacity limitations based on junctions in street right-of-way
where the storm sewer HGL exceeds the rim elevation and curb
flow line flooding depth exceeds 6 inches.
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MADISON
SPRING HARBOR

WATERSHED STUDY

EXISTING:PIPE CAPACITY FOR10% ACE DESIGNSTORM

Storm sewer limitations based on junctions
where storm sewer HGL exceeds rim elevation.
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MADISON
SPRING HARBOR

WATERSHED STUDY

EXISTING:10% AND 4%ANNUAL CHANCEEVENT
FLOOD MITIGATIONGOALPERFORMANCE

DISCLAIMER
THE INTENT OF THE FLOOD ZONE MAPS ARE TO ASSIST INDIVIDUALS IN QUICKLY FINDING
GENERAL FLOOD ZONE INFORMATION FOR THE INCORPORATED AND UNINCORPORATED
AREAS OF THE CITY OF MADISON. FLOOD ZONE MAPS DO NOT NECESSARILY IDENTIFY ALL
AREAS SUBJECT TO FLOODING. THE CITY OF MADISON PROVIDES THE MAPS AS AN
ADVISORY TOOL FOR FLOOD HAZARD AWARENESS. INDIVIDUALS SHOULD NOT USE FLOOD
ZONE MAPS AS THEIR PRIMARY RESOURCE FOR MAKING OFFICIAL FLOOD ZONE
DETERMINATIONS FOR INSURANCE, LENDING, OR OTHER RELATED PURPOSES.  THIS IS NOT
AN OFFICIAL FLOOD MAP.
THE CITY OF MADISON ASSUMES NO LIABILITY FOR ANY ERRORS, OMISSIONS,
INACCURACIES, COMPLETENESS OR USEFULNESS OF THE INFORMATION PROVIDED
REGARDLESS OF THE CAUSE OR FOR ANY DECISION MADE, ACTION TAKEN, OR ACTION NOT
TAKEN BY THE USER IN RELIANCE UPON ANY OF THE MAPS OR INFORMATION PROVIDED.
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WATERSHED STUDY

EXISTING:1% ANNUAL CHANCEEVENT
FLOOD MITIGATIONGOALPERFORMANCE

DISCLAIMER
THE INTENT OF THE FLOOD ZONE MAPS ARE TO ASSIST INDIVIDUALS IN QUICKLY FINDING
GENERAL FLOOD ZONE INFORMATION FOR THE INCORPORATED AND UNINCORPORATED
AREAS OF THE CITY OF MADISON. FLOOD ZONE MAPS DO NOT NECESSARILY IDENTIFY ALL
AREAS SUBJECT TO FLOODING. THE CITY OF MADISON PROVIDES THE MAPS AS AN
ADVISORY TOOL FOR FLOOD HAZARD AWARENESS. INDIVIDUALS SHOULD NOT USE FLOOD
ZONE MAPS AS THEIR PRIMARY RESOURCE FOR MAKING OFFICIAL FLOOD ZONE
DETERMINATIONS FOR INSURANCE, LENDING, OR OTHER RELATED PURPOSES.  THIS IS NOT
AN OFFICIAL FLOOD MAP.
THE CITY OF MADISON ASSUMES NO LIABILITY FOR ANY ERRORS, OMISSIONS,
INACCURACIES, COMPLETENESS OR USEFULNESS OF THE INFORMATION PROVIDED
REGARDLESS OF THE CAUSE OR FOR ANY DECISION MADE, ACTION TAKEN, OR ACTION NOT
TAKEN BY THE USER IN RELIANCE UPON ANY OF THE MAPS OR INFORMATION PROVIDED.
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Figure 22: Proposed Solutions: 
Index

Date: 10/26/2021
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Pump House:
Pump On:  1025.5'
Pump Off:  1023.5'
Capacity:  10,000 gpm

Excavate entire floor of 
existing detention basin
to elevation 1023.5'

Remove existing berm
and discharge 
control structure

Remove existing berm
and discharge 
control structure
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Figure 23: Proposed Solutions: 
West Towne Pond  

Date: 10/26/2021
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Proposed Yellowstone Drive
Culvert Replacement
Span: 8 feet
Rise: 4 feet
# of Cells: 1
Barrel Length: 80 feet
Wingwall Type: 45°
Upstream Invert: 1017.3
Downstream Invert: 1016.62

Proposed Quarterdeck Drive
Culvert Replacement
Span: 12 feet
Rise: 5 feet
# of Cells: 1
Barrel Length: 110 feet
Wingwall Type: 45°
Upstream Invert: 1013.19
Downstream Invert: 1012.36
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Figure 24: Proposed Solutions: 
Yellowstone and Quarterdeck Box Culverts  

Date: 10/26/2021
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enjo
Callout
Based on a design-level model completed for the Old Middleton road project (fall, 2021), this portion of proposed box culvert is no longer needed.

enjo
Line
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Appendix B – Hydrology Input Parameters per Subbasin 
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Appendix C – Hydraulic Input Parameters (Links, Nodes) 
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Appendix D – Existing Flooding Depth and Duration at 25 Locations 
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Appendix E – Inlet Capacity Analysis Documentation 
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Appendix F – Focus Group Summaries 
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Focus Group 2 #1 

Focus Group:  Mineral Point to Owen Park 

- Date:  August 28, 2019 

- City Representatives in Attendance 

o Jojo O’Brien, City of Madison Stormwater Engineer 

o Hannah Mohelnitzky, City of Madison Public Information Officer  

o Keith Furman, Alder District 19 

o Amber Lefers, Watershed Study Consultant Project Manager 

- Total Resident Attendees (Recorded):  9, 13 attended 

- History of Flooding: 

o Quarterdeck and Yellowstone overtop frequently 

o One house was flooded near Inner Drive in August 2018 storm.  

- Key Observations 

o August 2018 high water marks were pointed out at three locations: 

 Concrete channel drop structure / storm sewer outlet 

 Upstream of Quarterdeck 

 Upstream of Inner Drive 



alefers
Callout
8/18 - bottom floor flooded a couple feet (walk-out basement sliding door) (photo taken)

alefers
Callout
High water gets near fence (photo taken)

alefers
Callout
8/18 - water got to spruce tree in NE corner of lot (photo taken)

alefers
Callout
8/18 - water got to walnut tree (photo taken)
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Focus Group:  Regent St., Burnett Dr., and Calumet Cir. 

- Date:  August 29, 2019 

- City Representatives in Attendance 

o Janet Schmidt, City of Madison Principal Stormwater Engineer 

o Hannah Mohelnitzky, City of Madison Public Information Officer  

o Amber Lefers, Watershed Study Consultant Project Manager 

- Total Resident Attendees (Recorded):  19 

- History of Flooding: 

o Frequent flooding along western end of Burnett Drive. 

o Several houses flooded in August 2018 Storm 

- Key Observations 

o August 2018 high water marks were pointed out at several locations along 

Burnett Drive that were used in model validation.  

 



alefers
Callout
8/18 - flooded to just under mailbox (photo taken)also less severe events flood garage as well.  

alefers
Callout
8/18 - Photo taken of high water mark against garage.  6/18 - 6" against garage

alefers
Callout
8/18 - garage flooded

alefers
Callout
8/18 - water up past landscape rocks in front yard (photo taken)

alefers
Callout
8/18 - up to bushes (photo taken)

alefers
Callout
8/18 - water half-way up front yard (photo taken)

alefers
Callout
8/18 - water up to front sidewalk (photo taken)

alefers
Callout
8/18 - High point on Kenosha Drive dry

alefers
Callout
8/18 - Regent Street overtopped
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Focus Group:  Owen Park Cunnette 

- Date:  August 29, 2019 

- City Representatives in Attendance 

o Janet Schmidt, City of Madison Principal Stormwater Engineer 

o Hannah Mohelnitzky, City of Madison Public Information Officer  

o Amber Lefers, Watershed Study Consultant Project Manager 

- Total Resident Attendees (Recorded):  18 

- History of Flooding: 

o Concrete channel frequently has rapidly moving water 

o Several houses flooded in August 2018 

- Key Observations 

o Owen Park Cunnette overflowed, and water ran overland towards Forsythia Place 

and Bordner Drive.  

o Channel along eastern edge of Owen Park overtopped and sent water towards 

houses along the western end of Forsythia Place.  



alefers
Callout
8/18 - water overtopped park berm and flooded into egress window (photo taken)

alefers
Callout
8/18 - water got to back yards but didn't flood structures here

alefers
Callout
8/18 - up to bottom lip of top step

alefers
Callout
Water poured through this area 

alefers
Callout
Frequent erosion problem here
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Focus Group:  Marbella Condo Association 

- Date:  August 30, 2019 

- City Representatives in Attendance 

o Janet Schmidt, City of Madison Principal Stormwater Engineer 

o Amber Lefers, Watershed Study Consultant Project Manager 

- Total Resident Attendees (Recorded):  6 

- History of Flooding: 

o None 

- Key Observations 

o None 

 



alefers
Callout
8/18 - no flooding noted
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Focus Group:  West Towne Pond 

- Date:  September 16, 2019 

- City Representatives in Attendance 

o Jojo O’Brien, City of Madison Stormwater Engineer 

o Amber Lefers, Watershed Study Consultant Project Manager 

- Total Resident Attendees (Recorded):  6 

- History of Flooding: 

o Several businesses were flooded significantly in August 2018 Storm 

o Water frequently floods parking lot on southeast corner of pond 

- Key Observations 

o Business owners pointed out two high water marks on buildings in the southeast 

corner of the pond that were used in model validation.  

o One business owner shared a poster board with photos of the impact the flood 

had on their business.  



alefers
Callout
8/18 - Water to top of garbage can (photo taken)Water flooded entire bowling alley. 

alefers
Callout
8/18 - Water to doorknobs on back door.  Water frequently floods into parking lot. 

alefers
Callout
8/18 - Camera Company flooded

alefers
Callout
8/18 - Odana Road severely flooded
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Focus Group:  Oakwood Village Association 

- Date:  September 18, 2019 

- City Representatives in Attendance 

o Jojo O’Brien, City of Madison Stormwater Engineer 

o Hannah Mohelnitzky, City of Madison Public Information Officer  

o Keith Furman, Alder District 19 

o Amber Lefers, Watershed Study Consultant Project Manager 

- Total Resident Attendees (Recorded):  32 

- History of Flooding: 

o One of the ground level parking garages had severe flooding in the August 2018 

storm.  

o Prior to that, no history of flood damage 

- Key Observations 

o The Oakwood Village manager provided a tour of the grounds and the area that 

flooded, including showing how high flood waters got in the ground level 

parking garage.  

o Mineral Point Road was also flooded, and there was not any dry ground from 

Oakwood Village to north of Mineral Point Road (Nautilus Pond).  

-  

 

  



alefers
Callout
8/18 - water flooded garage below building (photo taken)

alefers
Callout
8/18 - berm overtopped and sent floodwaters east to parking structure.  Berm raised after event.  

alefers
Callout
8/18 - Water for as far as you could see going north
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Focus Group:  Bordner Park 

- Date:  September 19, 2019 

- City Representatives in Attendance 

o Jojo O’Brien, City of Madison Stormwater Engineer 

o Hannah Mohelnitzky, City of Madison Public Information Officer  

o Amber Lefers, Watershed Study Consultant Project Manager 

- Total Resident Attendees (Recorded):  21 

- History of Flooding: 

o Gettle Avenue east of Bordner Park floods with some frequency.  

o Numerous homes along Gettle Avenue had significant flood damage in the 

August 2018 storm.  

o August 2018 caused flooding on Elder Place and Dogwood Place. 

o In August 2018 water flowed down Bittersweet Place to Bordner Dr and was as 

high as the front step on the east side or Bordner Dr, yet didn’t flood the home. 

o Houses in the triangular area between N Rosa Rd, Bordner Dr and Elder Pl have 

historically flooded. Residents recollected their homes flooding in the 1950s, and 

yards flooded as recently as 2019.  

- Key Observations 

o Several high-water marks from the August 2018 storm were provided by 

residents along Gettle Avenue and Rosa Road that were used in model validation.  

o The August 2018 storm flooded Rosa Road and the water reached near the 

homes but did not flood the structures themselves.  

o Flooding occurs every 4-5 years at Elder Place and Bordner Dr intersection. Water 

reached top of fire hydrant at this corner in August 2018, and water reached 3.5’ 

high on a nearby garage. 

 



alefers
Callout
8/18 - bottom of mailbox (photo taken)

alefers
Callout
8/18 - came through egress window (photo taken)

alefers
Callout
6/18 - 2/3 of yard wet8/18 - about 1.5' up along house.  Also basement collapsed (photo taken)

alefers
Callout
8/18 - flooded into front yard but didn't flood house (photo taken)

alefers
Callout
Floods every 4-5 years8/18- water reached 3.5' on nearby garage.  

alefers
Polygon

alefers
Callout
Triangle area has a history of flooding, and yards flooded as recently as 2019.  

alefers
Callout
8/18 - flooding along Dogwood and Elder Pl
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Focus Group:  Spring Harbor Neighborhood Association 

- Date:  October 3, 2019 

- City Representatives in Attendance 

o Jojo O’Brien, City of Madison Stormwater Engineer 

o Hannah Mohelnitzky, City of Madison Public Information Officer  

o Keith Furman, Alder District 19 

o Amber Lefers, Watershed Study Consultant Project Manager 

- Total Resident Attendees (Recorded):  17 

- History of Flooding: 

o No history of flooding, but Craig Avenue area has consistent groundwater 

seepage issues that cause severe icing issues in the winter.  

o Large rain garden off Norman Way has supposedly added to frequency of 

flooding of the neighbor’s backyard. 

o Overland flow through yards adjacent to Norman Way has caused 

flooding/erosion issues to neighbors. No curb/gutter in this area.  

- Key Observations 

o None 

 



alefers
Callout
Consistently high groundwater / seepage issues into road

alefers
Callout
Overland flow through yards adjacent to Norman Way has caused flooding / erosion issues to neighborsLarge raingarden off Norman Way has supposedly increased frequency of flooding of neighbor's backyards
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Focus Group #2 (Held after PIM #2) 

-Date: February 24, 2020 

-Location: John Muir Elementary School 

-City Representatives in Attendance 

o Jojo O’Brien, Project Manager, City Stormwater Section 

o Caroline Burger, Stormwater Section, City Engineering 

o Janet Schmidt, Principal Engineer of Stormwater Section  

o Greg Fries, Deputy City Engineer 

o Sally Swenson, Stormwater Section, City Engineering 

o Richie Breidenbach, Stormwater Section, City Engineering 

o Matt Allie, Stormwater Section, City Engineering 

o Phil Gaebler, Stormwater Section, City Engineering 

o Lauren Striegl, Stormwater Section, City Engineering 

o Sarah Lerner, Stormwater Section, City Engineering 

o Amber Lefers, AE2S, Consultant completing the modeling 

o Linda Severson, AE2S, Consultant completing the modeling 

o Steve Gaffield, Emmons & Oliver Resources, Consultant completing the modeling  

- General Key Observations 

o Many residents mentioned the maps generally reflected personal flooding 

experience from small to large storms.  

- Detailed Feedback 

o Resident on Bordner Drive north of Bordner Park observed little to no flooding 

during small rainfall storms. In the 2018 flood they overserved water running past 

both sides of the house 

o Resident on Gettle Avenue mentioned the 2018 map was very accurate. Resident 

that lived on the Gettle Drive for 15 years mentioned they have only observed 

flooding twice in the past:  July 2019 and August 2018. 

o A resident mentioned that in 2018, the private pond located at the northwest 

corner of the intersection of Old Middleton Road and Glen Hollow Road crested 

the road, but adjacent properties were not impacted. The resident was inquiring 

about maintenance responsibility.  
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o A resident located on Marconi Street has had flooding issues associated with the 

flow from the hill in the backyard but not the street itself. 

o A resident located north of Marconi Street mentioned the frequency their 

raingarden fills has gone from every three years to a few times a year. 

o There was concern over the debris that accumulates at the inlet to the flume 

under Bordner Drive as it creates a safety concern 

o A resident mentioned there was no flooding at Yorktown Estates in the August 

2018 storm. 
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Focus Groups #3 (Held after PIM #3) 

- Date:  June 30, 2021 

- Location: Zoom 

- City Representatives in Attendance 

o Jojo O’Brien, Project Manager, City Stormwater Section 

o Caroline Burger, Stormwater Section, City Engineering 

o Janet Schmidt, Principal Engineer of Stormwater Section  

o Greg Fries, Deputy City Engineer 

o Matt Allie, Stormwater Section, City Engineering 

o Lauren Striegl, Stormwater Section, City Engineering 

o Sarah Lerner, Stormwater Section, City Engineering 

o Amber Lefers, AE2S, Consultant completing the modeling 

o Linda Severson, AE2S, Consultant completing the modeling 

o Steve Gaffield, Emmons & Oliver Resources, Consultant completing the modeling  

o Alder Barbara Harrington-McKinney—District 1 

o Alder Arvina Martin—District 11 

o Alder Nikki Conklin—District 9 

o Alder Keith Furman—District 19 

- Focus Groups 

o West Towne Pond (4 participants) 

 Mention that there is some reconstruction that is going to occur at 

Memorial High School and reconstructing the proposed outlet to West 

Towne Ponds would make sense to do at the same time.  

 Questions on how the proposed West Towne Ponds would affect the 

discharge of the pipes that leave Memorial High School and drain towards 

the pond. Response that the City would be in touch so they could find out 

the extent of the proposed improvements and collaborate where 

appropriate. 

 Resident stated the proposed solutions make sense  

 MMSD’s Memorial High School designer thought that their storm sewer 

discharges directly into the pond. 
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 Concern that goldfish as an invasive species have taken over numerous 

City detention ponds and would become a problem in this pond. 

 

o Kenosha Greenway and Regent Street Greenway Crossing 

 Concerns about tree removal in Kenosha Greenway. Resident would prefer 

to use Garner pond for more stormwater storage instead of needing to 

regrade the Kenosha Greenway. 

 Request to have Garner Park dredged. 

 Concerns about increased downstream flow/volumes to Spring Harbor. 

 Appreciation from folks on Burnett for the curb cut work that is currently 

being done. 

 Neighborhood is working hard to remove buckthorn in Kenosha 

greenway (which also improves conveyance).  

 Concerns of increased flows via Regent Culverts. Questions on what will 

be done to protect downstream channel from eroding?  

 

o Glen Oak Hills Park Greenway/ Gettle Avenue Storm Sewer 

 General discussion on solutions with additional detail on causes of 

flooding and site constraints. 

 Question on how reliable the modeling approach is for existing modeling 

and accurately of evaluating solutions. Response that the model 

framework is built on a tool developed by the EPA called the Stormwater 

Management Model (SWMM), and that it’s been “battle tested” in 

projects that are much bigger than the solutions proposed in this 

watershed.  

 How is the Gettle Avenue project prioritized relative to the other studies 

that are ongoing?  Response that the City is working through that process 

and there’s a lot of need. The City started on the west side because of 

how hard it was hit by rainfall in 2018, but the City is starting to look at 

the east side as well, which has its own flooding challenges.  

 Has the City looked at naturalized solutions and how those could address 

flooding?  Is the model suited to look at those types of 

solutions?  Response that the modeling framework can look at these 

types of solutions, and while those solutions haven’t been evaluated in 

Spring Harbor, they have been analyzed in other watersheds. While they 

can help, they don’t address the magnitude of the challenges that need to 

be addressed. In addition, if we naturalize, or make what used to be 
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concrete “rougher”, that raises the water level, which could make flooding 

worse on private property, and that’s a delicate balance. The City is 

working on the green infrastructure plan. The City would be happy to sit 

down and discuss the process and outcomes from that initiative.  

 Has engineering identified the priorities around the City and how do you 

determine how to implement them?   

 

o Owen Park Channel and Floodwall (Along Forsythia Cunnette) 

 Concerns over pedestrian paths across floodwall. Response that the 

floodwall may be able to be tied in down the slope, preserving the paths. 

Mention that this would need to be designed with neighborhood input. 

 Concerns over paths within Owen park. Mention of the need for culvert 

crossings across the channel. 

 Concerns over kids walking north south along dich to get to School. Need 

to maintain access. 

 

o Masthead Greenway Ponds/ Greenway Crossings/ Greenway Impacts 

 Excavating ponds will require lots of tree removal. This will be a drastic 

change in aesthetics for the neighborhood. A resident pointed to the 

recent Nautilus Pond work as an example of lots of trees being removed. 

Three residents had this concern. Requested that there be additional 

opportunities for public input from additional residents in the decision & 

design process. 

 Question as to whether the trees could remain between the two ponds. 

Answered that the final layout of the ponds could change, and preserving 

trees would be a tradeoff to consider with flood storage creation. 

 Question whether Masthead ponds would have permanent pools. 

Response that they do not. 

 Resident said flooding in that area hasn’t been severe, and it’s been 

possible to drive through all street flooding since 1989. We talked about 

impacts of smaller storms vs. large floods & showed the 100-yr existing 

conditions model results showing 1-3 ft water depth at several street 

crossings around the Masthead Ponds. 

 Resident noted existing scour problems undermining trees and if this 

would be addressed . Response that there would be rip rap scour 

protection at culvert outfalls, and the ponds would slow water and 
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potentially alleviate scouring. Suggested providing City with these 

observations now or during the design process. 

 Is Oakwood Village contributing much water to this area, and have 

redevelopment plans there been considered. It is in this drainage area. 

The modeling has not considered future land use changes, but 

redevelopment projects must meet City ordinance requirements.  

 Is there an opportunity to improve conditions with redevelopment 

projects in the watershed? Yes, but going beyond the ordinance is 

voluntary, and incentives (financial and other) would be needed.  

 Question about if CUNA is building a stormwater pond as part of their 

redevelopment.  

 Question about City process - once a project is selected, what happens to 

implement it? Response describing City budgeting, design, and public 

input process. 

 There was general concern, over the number of trees that would be lost in 

this section of the greenway where ponds are proposed in this concept. 

There were discussions about the balance between space required for 

trees and for flood storage. The City would select native plantings for 

stormwater features and greenways even though that’s not direct 

replacement of trees. 

 One of the questions related to tree removal was about how this proposal 

would compare to previous greenway maintenance that was being 

discussed. Another attendee mentioned that there is a lot of erosion in 

this section of greenway.  

 One attendee wanted clarification on what the process would look like 

if/when this project is selected. There was discussion on the budget and 

public involvement process. Attendee emphasized it’s important for more 

area residents to provide input if the project is moving forward (rather 

than just the 3 or 4 at the meeting).  

 One of the residents expressed the feeling that the flooding in this area 

really hasn’t been that bad recently, or since they began living there in the 

1980s. They do notice water on the road that cars can drive through. 

Reply that the solution aim to address City flood goals and that those 

goals revolve around larger design storms that don’t happen as 

frequently.  

o Local Storm Sewer Improvements/ Main Group-All Other Questions 

 No Concerns 
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Appendix G – Peer Review #1 Summary  
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Appendix H – Additional Calibration Information 

Figure H1 2018 Model Illustration 
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Appendix I – Peer Review #2 Summary 
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Appendix J – Peer Review #3 Summary 
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Appendix K – Proposed Solutions Table of flood reductions for 25 locations 
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Appendix L – Agency Meeting Notes 
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Appendix M  – Cost Estimates 

  




























