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City of South Beloit*, IL
City of Beloit*, WI

Winnebago County*, IL
Rock County*, WI

Rollcall
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Rollcall

*Community participates in NFIP

IDNR/OWR
WI-DNR
FEMA
IEMA

Anyone else?



Introduction



Introduction

University of Illinois Urbana-
Champaign

Prairie Research 
Institute (PRI)

Illinois Natural 
History Survey

Illinois 
Sustainability 
Technology 

Center

Illinois State 
Archeological 

Survey

Illinois State 
Geologic Survey

Illinois State 
Water Survey

Coordinated Hazard 
Assessment 

Mapping Program
(CHAMP)

Who We Are

https://www.illinoisfloodmaps.org/

https://www.isws.illinois.edu/champ

https://www.illinoisfloodmaps.org/
https://www.isws.illinois.edu/champ


Introduction

Our Partners

FEMA
ISWS is a Cooperating Technical Partner (CTP) 
with the Federal Emergency Management 
Agency. (FEMA)

IDNR-OWR
ISWS partners with The Illinois Department 
of Natural Resources-Office of Water Resources
 (IDNR-OWR). Together we prioritize Illinois
 floodplain studies and mapping projects.

WI-DNR
ISWS partners with the  Wisconsin 
Department of Natural Recourses (W-IDNR)
 for cross state projects 

Your Community
 ISWS provides ongoing engagement with state and local officials
 and watershed stakeholders to reduce flood risk.



Project Objectives and Goals



Effective Map & FIS Dates

Community Name Effective Map Date Effective FIS Date
City of South Beloit;
Winnebago County

17201C0131E : 2/17/2016
17201C0132D: 9/6/2006

02/17/2016

City of Beloit;
Rock County

55105C0318E; 55105C319E; 55105C0431E; 
55105C0432E:   9/16/2015

09/16/2015



Draft Mapping vs. Preliminary Mapping
Turtle Creek Draft Mapping

Example Preliminary FIRM Panel



Project History
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Project History
• 2012 - New Hydrology study performed by WDNR and new Hydraulics study 

performed by MSA Professional Services for Turtle Creek

• 2015 – Digital Flood Insurance Rate Map (FIRM) for City of Beloit and Rock 
County, WI incorporated 2012 Turtle Creek study

• 2015 - FEMA funded ISWS to update Turtle Creek in Winnebago Co., IL

• 2017 - Flood Risk Review Meeting Held for Winnebago Co., IL in City of South 
Beloit

• 2019 - City of South Beloit’s consultant Fehr-Graham provided a new 
hydraulic model of Turtle Creek to FEMA and ISWS

• 2020:  FEMA funded ISWS to produce new Bi-State Hydraulic model 

• 2024:  Flood Risk Review Meeting for Winnebago and Rock Counties



Project Scope



National Flood Insurance Program

• Insure homes and businesses against flood-related losses
• Identify and map flood hazards
• Mitigate to reduce flood impacts
• Adopt and enforce floodplain management regulations



Zone A Areas subject to inundation by the 1-percent-annual-
chance flood event. 
NO Base Flood Elevations are shown.

Zone AE Areas subject to inundation by the 1-percent-annual-
chance flood event. 
Base Flood Elevations ARE shown.

 What is a Special Flood Hazard Area?

The FEMA Special Flood 
Hazard Area (SFHA)

represents areas mapped as 
having a 1% annual chance 
of being inundated by the 

base flood in any given year. 

Riverine hydraulic analysis 
typically results in SFHA 
designation as Zone A or 
Zone AE, based on the 
analysis level deemed 

appropriate for the study 
area. 

The Base Flood Elevation 
(BFE) is the elevation of 

surface water resulting from 
a flood that has a 1% chance 
of equaling or exceeding that 

level in any given year.



The floodway is the channel of a stream plus any adjacent 
floodplain areas that must be kept free of encroachment so 
that the 1% annual chance flood can be carried without 
substantial increases in flood heights.
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Floodway



Illinois 
Floodway 
criteria:
• 0.1-foot 

maximum 
surcharge

• Max 10% 
reduction is 
storage 
volume

• Max 10% 
increase in 
flow velocity
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Illinois Floodways

Credit: https://www2.illinois.gov/dnr/WaterResources/Documents/Resman_ILFPMQuickGuide.pdf



Wisconsin 
Floodway 
criteria:
• 0.00-foot 

surcharge
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Wisconsin Floodways

Credit: https://dnr.wisconsin.gov/sites/default/files/topic/Floodplains/documents/WIQG2019.pdf
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Project Scope
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Project Milestones

Project Initiation Community Coordination Call on March 22, 2021 
Proposed Engineering Study Methods Letter (SID 620) on April 9, 
2021 
Flood Risk Review Meeting (today)- with community 30-day 
comment  period
State Review and Approval

Data Submission Notification Letters (SID 621) 

Development of Preliminary Flood Insurance Rate Maps (FIRMs)

Release of Preliminary DFIRMs and Public Open House

DFIRMs become Effective



Hydrology Study Methods



HEC-HMS v3.5 
Model Inputs
• Topographic

Datasets
• Runoff

Parameters
• Rainfall Data

Hydrology

Walworth
----------



Hydrology Study Methods

2012 WDNR HEC-HMS Model Peak 
Discharges:
HEC-HMS v3.5 rainfall-runoff model studied the 10%, 4%, 
2%, 1% (base flood), 0.2%, and 1%+ flow frequencies.



Hydrology Study Methods
Comparison of Effective and Previously Effective Peak Discharges with 2012 
WDNR Peak Discharges



Hydraulic Study Methods



• Army Corps of 
Engineers Hydrologic 
Engineering Center 
River Analysis 
System (HEC-RAS)

• 1D Steady State 
Analysis (Modeling to 
all FEMA Standards, 
Technical 
References, and 
Guidelines

Hydraulics



Hydraulic Data

1. 2012 WDNR Model:
• Limits are from the confluence with the Rock River upstream 

25 miles to the Rock Co./Walworth Co. line.

2. 2019 Fehr-Graham Hydraulic Model:
• 1-mile-long reach through South Beloit.



Hydraulic Data

1. LiDAR –

2. Field Survey –

3. Basemap Ortho Photos -
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Hydraulic Data

Digital Terrain Model:
• 2018 Winnebago 

County LiDAR, and
• 2020 Rock County 

LiDAR.



Hydraulics



• Water Surface Elevations
• Exported to GIS for 

mapping

Hydraulics
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Hydraulics:  Effective Mapping Issues
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Hydraulics:  Hydraulic Significance Test



Hydraulics: Hydraulic Significance Test
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Hydraulics:  Mapping Scenarios
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Hydraulics:  Mapping Scenarios
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Hydraulics:  Composite Mapping



Kishwaukee Watershed
Project Initiation Community 
Coordination Meeting/Call

Hydraulics:  Draft Floodplain Mapping Results
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Hydraulics:  Draft Floodplain Mapping Results



Hydraulics:  Comparison of Effective vs. 
Draft Base Flood Elevations (BFEs)

Winnebago Co., Illinois
1. Base Flood Elevation Comparison (Effective vs. Draft)

A. “Constricted” Scenario:  
• Maximum = 1.9 feet (effective BFE is higher).

Rock Co., Wisconsin
1. Base Flood Elevation Comparison (Effective vs. Draft)

A. “Constricted” and “Natural Valley” Scenarios:  
• The maximum difference occurred near the confluence = 3.4 feet 

(effective BFE is higher).



Hydraulics:  Draft Floodway Mapping Results
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Hydraulics:  Effective Floodway



Hydraulics:  April 1973 Flood Event



Hydraulics:  Draft Floodplain Mapping 
Results vs. April 1973 Flood Photo
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Historical Flood Damages
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Project Summary
Issues Resolved:
1. Draft BFE’s are consistent across State line.

2. Consideration of the hydraulically significant RR embankment 
on flood elevations, and floodplain and floodway mapping.

3. The floodway meets both State’s floodway criteria, which are 
different from each other. 



Webmap



Webmap Comment Feature

https://www.illinoisfloodmaps.org/commentmap/turtlecreek.htm
Password: watershed     Log in:  illinoisfloods!123

Link: 

https://www.illinoisfloodmaps.org/commentmap/turtlecreek.htm


Communication and Next Steps



Project Initiation Community Coordination meeting – virtual 3/22/2021

Proposed Engineering Methods Notification (FEMA SID 620) letter-
4/9/2021- email attachment; some communities received USPS letters

Flood Risk Review Meeting (today)

30-Day Comment Period starts today

Data Submission Notification (FEMA SID621) Letter

Communication Plan



Mailed to community CEO’s            

Informs the communities that the data collection and analysis 
(Data Development) phase of the project is concluding, and the 
FIRM database is being validated by FEMA

Gives Communities 30 days to comment on the data in the 
FIRM database30-Day Comment Period starts today

Data Submission Notification Letter
FEMA SID 621 



Project Initiation Community Coordination meeting –
03/02/2021 

Flood Risk Review Meeting (today);  Comment period ending 
March 14, 2024

Submit Flood Studies to IDNR for State review

Complete draft FIRM database to conclude data development 
phase of project

Digital Flood Insurance Rate Map Project to follow pending 
conclusion of data development

Schedule



Risk Communication and Mitigation Actions
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Hazard Mitigation- Declarations 2002 to 
present- Winnebago Co, IL      

https://www.fema.gov/disaster/declarations

Date of Declaration Disaster Description Type of Assistance

December 2021 EM-3577 Severe Storms, Straight-line 
Winds, and Tornadoes

Public Assistance

March 2020 DR-4489-IL Biological-COVID-19 Pandemic Individuals and Public

March 2020 EM-3435-IL Biological - COVID-19 Public Assistance

October 2008 DR-1800-IL Severe Storms and Flooding Public Assistance

February 2007 DR-1681-IL Severe Winter Storm Public Assistance

September 2005 EM-3230-IL Hurricane Katrina Evacuation Public Assistance

May 2002 DR-1416-IL Severe Storms, Tornadoes and 
Flooding

Individual Assistance



Hazard Mitigation
South Beloit, CIS Data
Number of Policies: 45
Total Coverage: $3,269,000
Total Premium: $56,610
Total Claims Since 1978: 42
Total Paid Since 1978: $144,000
Number Repetitive Losses: 7

South Beloit High Priority, ongoing 
Mitigation Goals:

Lessen the impacts of hazards to new and 
existing infrastructure- How: Property 
buyouts
---Objective: Minimize the amount of 
infrastructure exposed to hazards 

Create new or revise existing plans/maps- 
How: Participate in the NFIP
---Objective: Support compliance with the 
NFIP 



Hazard Mitigation- Declarations 1993 to 
present- Rock Co, WI

Flooding Event Date Impacts

2010 /April 2013 Flooded homes along Turtle Creek Stormwater flooding on White Ave, 
Fourth St., Iva Ct./Scotties Dr. 

May 2014/July 2016/June 2020 Flash flooding due to rapid heavy rainfall inundated numerous streets 

February 2018/October 2018/
March 2019/Fall 2019

Turtle Creek reached minor-moderate flood stage Street and facility 
closures Floodwaters in backyards of homes Colley Road closed, 
floodwaters surround power substation 

Declaration Date Description

April 2020 DR-4520 Covid-19 Pandemic

June 2008 DR-1768 Severe Storms, Tornadoes, and Flooding

August 2007 DR-1719 Severe Storms and Flooding

June 2004 DR-1526 Wisconsin Severe Storms and Flooding

August 1998 DR-1238 Severe Storms and Flooding

July 1993 DR-994 Flooding, Severe Storms, Tornadoes



Beloit, CIS Data
Number of Policies: 50
Total Coverage: $16,950,000
Total Premium: $107,171
Total Claims Since 1978: 32
Total Paid Since 1978: $153,341
Number Repetitive Losses: 5

Hazard Mitigation

City of Beloit Flooding Mitigation Activities

Stormwater management ordinance
Turtle Creek greenway
Erosion control projects along river and creeks
Floodplain ordinance administration
Stormwater retention and detention requirements
Sandbags provided during flood events



Floodsmart.gov
• Community Resources

• Flood Maps
• Cost of Flooding
• What is Covered?
• How to Reduce Your Costs
• Tools

FEMA.gov
• National Insurance Program (NFIP)
• Hazard Mitigation Planning

• Mitigation Best Practices
• Mitigation Planning and Grants
• Regulations and Guidance

Risk Communication and Mitigation 
Actions



Community Participation
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Community Impact

Why New Floodplain Map Can Affect a Community:

Can affect which residents are required to carry flood insurance

Depicts areas of communities which are subject to floodplain   
management regulations

Can affect community planning and flood mitigation



Now is the time to review the draft floodplain mapping for your 
community

Who is affected?

Is the mapping reasonable and/or consistent with your 
community’s experience with flooding?

Make comments if something does not look right or make 
sense.

Provide data or information if it could support a change in the 
draft mapping

Ask questions.

Community Participation



Post-meeting poll



Questions?



Project Manager: Aaron B. Thomas, P.E., CFM 
abthomas@Illinois.edu – (217) 333-7832
Senior Hydraulic Engineer: Chris Hanstad, P.E., CFM
hanstand@Illinois.edu  – (217) 244-3322
Outreach: Mary Richardson, CFM 
mjr@Illinois.edu – (217) 300-3479
Mitigation: Glenn Heistand, P.E., CFM
heistand@Illinois.edu  – (217) 244-8856

            www.illinoisfloodmaps.org
 

mailto:hanstad@Illinois.edu
mailto:hanstand@Illinois.edu
mailto:mjr@illinois.edu
mailto:Heistand@Illinois.edu


FEMA R5 Project Engineer: John Wethington, P.E. 
john.wethington@fema.dhs.gov – (312) 408-5485

FEMA R5 Senior Engineer: Ken Hinterlong, P.E.
ken.hinterlong@fema.dhs.gov – (312) 485-0954

FEMA R5 Flood Insurance Liaison: James Sink
james.sink@fema.dhs.gov – (312) 408-4421

FEMA Contacts

mailto:john.wethington@fema.dhs.gov
mailto:ken.hinterlong@fema.dhs.gov
mailto:james.sink@fema.dhs.gov


Illinois NFIP Coordinator: Erin C. Conley, CFM
erin.c.conley@Illinois.gov – (217) 782-4428

IDNR-OWR Floodplain Studies Engineer : Mark Hoskins, P.E., CFM 
mark.hoskins@illinois.gov  - (847) 608-3169

I-DNR Contacts

mailto:erin.c.conley@Illinois.gov
mailto:mark.hoskins@illinois.gov


WI-DNR Statewide Floodplain Engineer : Chris Olds, P.E.
Christopher.Olds@wi.gov – (608) 422-0410

WI-DNR Regional Water Management Engineer : Will Disser
William.Disser@wisconsin.gov – (608) 622-6780

WI-DNR Contacts

mailto:Christopher.Olds@wi.gov
mailto:William.Disser@wisconsin.gov
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