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Welcome to The Current, the North Central Region Water 
Network’s Speed Networking Webinar Series

Helping Communities Prepare for Extreme Weather: 
2PM CT

1. Submit your questions for presenters via the Q&A panel. There will be a dedicated Q&A session following the last 
presentation.  The Q&A panel can be found via the Q&A icon at the bottom of the webinar screen.

2. If you are experiencing technical issues or have questions about the North Central Region Water Network or The 
Current Webinar Series, please use the chat feature.  The chat feature is accessible via chat icon at the bottom of 
the webinar screen.

3. A phone-in option can be accessed by clicking the up arrow on the mute icon and clicking ‘Switch to Phone 
Audio’. 

This session will be recorded and available at northcentralwater.org.
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Today’s Presenters:

• Kehla West, Regional Resilience Officer, Federal Emergency 
Management Agency

• Lisa Merrifield, Community and Economic Development Specialist, 
University of Illinois-Extension

• Maggie Thelen, Climate and Health Program Coordinator, Wisconsin 
Department of Health Services

mailto:join-ncrwater@lists.wisc.edu


Follow us:  northcentralwater.orgJoin our Listserv: join-ncrwater@lists.wisc.edu

Kehla West

Kehla West is the FEMA Region 5 Resilience Officer. A 
graduate of Indiana University and the University of Iowa, 
she joined FEMA in 2013 as an analyst for the Community 
Planning and Capacity Building Recovery Support Function. 
She moved into the role of resilience officer in 2021, and has 
had a focus on building the Climate Adaptation and 
Resilience Task Force, working to improve climate literacy 
amongst FEMA’s staff, and creating opportunities to have 
leaders in the field of climate research speak to FEMA staff 
and federal partners. Kehla lives in the south suburbs of 
Chicago with her husband, daughter, very large cat, very 
small dog, and too many houseplants. 
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Climate Adaptation and Resilience

Kehla West| Sept. 14, 2022

Presenter Notes
Presentation Notes
(Title Slide Option 1)



Federal Emergency Management Agency

Resilience 

- Resilience refers to the ability to adapt to changing conditions and rapidly recover from disruptions due to 
emergencies.

Federal Emergency Management Agency 5



What challenges will you 
face in the short term? 
The long term?
 Changing flood patterns

 Less predictable weather 

 Stress to infrastructure 

 Extreme heat

 Climate migration

 What does it mean for your position?

Federal Emergency Management Agency 6



What unique challenges 
may exist in different parts 
of your state?
 Different geographies and natural 

features

 Differing populations and population 
densities

 Different industries and economies

 What does it mean for your position?

Federal Emergency Management Agency 7



Federal Emergency Management Agency

Building partnerships

- Who’s working on what in your state? 

- Within your agency? 

- Is there a coordinating body? 

Federal Emergency Management Agency 8



Federal Emergency Management Agency

 If you qualify for 
repairs through 
FEMA’s Public 
Assistance (PA) 
Program, you may 
also be eligible for 
additional funding to 
protect your facility!

One excellent tool – FEMA 406 mitigation
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Federal Emergency Management Agency

 Your project must demonstrate that a mitigation project is cost-
effective with FEMA’s Benefit-Cost Analysis (BCA) toolkit

 The cost for the mitigation measure does not exceed 15% of the 
damaged facility’s repair cost to which mitigation measures apply 

 The mitigation measure must specifically be listed in Appendix J: 
Cost-Effective Hazard Mitigation Measures, AND the cost of the 
mitigation measure does not exceed 100 percent of the damaged 
facility’s repair cost to which the mitigation measure applies

 Links in the chat! 

The process and tools
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Kehla West
Region 5 Resilience Officer
Kehla.west@fema.dhs.gov
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Lisa Merrifield
Lisa Merrifield is a sustainable communities specialist 
on the Community and Economic Development team 
at University of Illinois Extension. Lisa’s work focuses 
on stormwater and hazard mitigation strategies and 
planning at a regional scale. 

Lisa’s degrees are in Environmental Science and 
Regional Planning from Washington State University 
and the University of Illinois. 
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A community planning approach to green 
infrastructure and hazard mitigation

Lisa Merrifield
14 September 2022



Introduction and Overview 

● Intersection of green 
infrastructure & climate

● Project overview

● Community engagement & 
planning

● Toolkit development 



Project Team

Kara Salazar, Purdue Extension & 
Illinois-Indiana Sea Grant 

C. Eliana Brown, University of Illinois 
Extension & Illinois-Indiana Sea Grant 

Dr. Jingqiu Chen, Florida A&M 
University 

Mary Foell, Purdue Extension

Carrie McKillip, University of Illinois 
Extension

Dr. Sara Winnike McMillan, Purdue 
University

Lisa Merrifield, University of Illinois 
Extension

Amanda Mosiman, Purdue 
Extension

John Orick, Purdue Extension

Hans Schmitz, Purdue Extension

Daniel Walker, Purdue Extension & 
Illinois-Indiana Sea Grant 



Hazard Mitigation + Green Infrastructure + Climate

Harm reduction to urban/suburban populations through water 
infiltration directly, albedo reduction and air quality increases indirectly



Green Infrastructure

Downspout 
Disconnection

Rain Gardens and 
Bioswales

Green Roofs Green Alleys and Streets Land Conservation 

Source: U.S. Environmental Protection Agency, Office of Wastewater Management

Rainwater Harvesting Planter Boxes Permeable Pavements Green Parking Urban Tree Canopy

Presenter Notes
Presentation Notes
“the range of measures that use plant or soil systems, permeable pavement or other permeable surfaces or substrates, stormwater harvest and reuse, or landscaping to store, infiltrate, or evapotranspirate stormwater and reduce flows to sewer systems or to surface waters.” ~ Water Infrastructure Improvement Act, 2019



Project Goals

Background

● Communities are now facing complex climate-related natural 
hazard challenges

● USEPA and FEMA have recognized green infrastructure as a 
multi-benefit solution to local hazard mitigation and increased 
community resilience

How can Extension and Sea Grant program efforts support 
community resilience and multi-hazard mitigation plans that 

successfully integrate green infrastructure practices



Project Objectives and Deliverables 
Community engagement  
● Identify needs, motivations, and barriers for hazard mitigation planning
● Understand perceptions of green infrastructure and strategies for 

natural hazard mitigation, particularly flooding

Green infrastructure hazard mitigation planning and ordinance 
development
● Convene plannings sessions in LaPorte, IN and Hancock County, IL
● Focus on and engage areas with high Social Vulnerability Index Values

Implementation support
● Conduct the Purdue Extension Rainscaping Education Program in each 

community
● Develop an Extension Toolkit



Community Overview 

Hancock County, IL 

● Population 18,000
● Primarily rural, bedroom community 

for surrounding metro areas
● Carthage and Nauvoo are important 

tourist destinations
● Flooding and aging infrastructure are 

significant challenges
● Scheduled for an Multi-Jurisdictional 

Hazard Mitigation plan update in fall 
2022-2023



Community Overview 
LaPorte, IN 

● Population 22,471
● LaPorte County seat
● Multiple lakes within 

municipality
● Focusing on community 

resilience planning 
○ Updating stormwater 

management planning 
with city stormwater 
permit coordinator

○ Redevelopment corridor 
integrating green 
infrastructure 



Meeting Series and Program Toolkit Development 

Scoping & Introductory Community Meetings

Overview of community planning meetings  
● Introduce program purpose and sessions
● Discuss roles and responsibilities of local team and facilitation team 
● Identify dates and locations for meeting sessions 
● Discussion outreach and meeting recruitment 

Introduce Rainscaping Education Program
● Introduce program purpose, sessions
● Identify dates and locations for meeting 

sessions
● Discuss and identify rain garden location 



Toolkit example:  List of potential program participants 
mapped to the Community Capitals Framework 



Meeting Series and Program Toolkit Development 

Session 1: Community Hazard 
Planning and GI Infrastructure 
Mitigation Opportunities

Welcome / Introductions / 
Overview
● Purpose of planning effort 

Activity I:  Community discussion
● Community hazard 

identification through maps, 
worksheets, and group 
discussion 

      



Toolkit 
example:   
Code and 
policy 
review for 
enhancing 
resilience



Meeting Series and Program Toolkit Development 

Session 2: Developing Green infrastructure Mitigation Strategies

Welcome / Introductions / Overview 
● Introduction to green infrastructure examples 

Activity I:  Identify green infrastructure strategies using decision support 
tool 

Activity II:  Prioritize strategies, GI Location recommendations, and next 
steps 

Next steps & Conclusion 
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GIS Analysis + Hydrologic Modeling + Cost-Effectiveness Analysis 

❑ Combined implementation of GI practices achieved more
reductions than applying individual practices alone.

❑ Adding more GI practices did not necessarily mean that
substantial runoff and pollutant reductions would be
achieved based on site characteristics.

❑ The most cost-effective scenario can be determined.

❑ Adoption of GI practices on all possible areas could
potentially achieve the greatest runoff and pollutant load
reductions but would not be the most cost-effective option.

(Chen et al., 2019)





Green Infrastructure Training and Installation

Rainscaping Education Program 

● Provide training and support to 
plan, install, and manage future 
successful bioretention projects
○ Education includes rain garden 

siting, sizing, design, 
installation, maintenance 

● Engage community in rain garden 
efforts 
○ Conduct community site tours 
○ Install public space 

demonstration rain garden



Toolkit – Community Hazard Planning and 
Green Infrastructure Mitigation 
Opportunities

Introduction and Purpose

Community description
● Community data snapshot 
● GIS maps/visualizations of project area and assets 

Meeting series summary

Existing plan and ordinance review summary

Prioritized green infrastructure mitigation strategies 



Kara Salazar, salazark@purdue.edu

Carrie McKillip, mckillip@illinois.edu

Lisa Merrifield, lmorrisn@illinois.edu



Follow us:  northcentralwater.orgJoin our Listserv: join-ncrwater@lists.wisc.edu

Maggie Thelen
Maggie Thelen is the Climate and Health Program 
Manager with the Wisconsin Department of Health 
Services where she oversees and manages the CDC 
funded program. The Climate and Health Program 
studies how climate change impacts public health in 
Wisconsin, and uses that research to create strategies, 
tools, and trainings to help communities address health 
outcomes related to climate change. 

Maggie graduated with her Masters in Public Health in 
Environmental Health Science and a certificate in 
Geographic Information Systems from UW Milwaukee 
Zilber School of Public Health in 2016 and received her 
Bachelors in Environmental Studies and Biology from 
UW Madison in 2012.

mailto:join-ncrwater@lists.wisc.edu


Wisconsin Flood 
Resilience Scorecard
Assessing flood resilience through the lenses of the 
environment, institutions and society

Maggie Thelen, MPH
Climate and Health Program Manager
Wisconsin Department of Health Services

North Central Region Water Network 
The Current Webinar Series

September 14, 2022



Climate and Health Program
• Study climate change impacts on public health
• Use best practices to identify: adaptation strategies, tools, and 

trainings to help communities address health outcomes climate 
change in an equitable way

• Raise public awareness on the connection between climate and health
• Build internal state agency capacity to address climate change within 

programmatic activities

Presenter Notes
Presentation Notes
You know these first two slides better than I do!



Flooding in Wisconsin

Frequency of >2inch rain events

Presenter Notes
Presentation Notes
Map on the left shows that precipitation has increased statewide since 1950, and up to 20% increase in some places. The two figures on the right shows the projected increase in >2-inch rain events from the past 30-year period to the future. These can be considered pretty significant rain events depending on how quickly those 2 inches fall. Takeaway: Rainfall will become more frequent and severe in Wisconsin.



Flooding in Wisconsin

Flooding in Wisconsin

Presenter Notes
Presentation Notes
Flooding is the most common and costly disaster in the United States and in Wisconsin20% of NFIP claims occur outside of a floodplain which means that people outside of the mapped floodplain should also be considering their flood risk. Another way to say that: We need to think more holistically about flood resilience than just considering what’s within the 100-year floodplain. There has also been some more recent research suggesting that the “100-year storm” is actually more like a “60-70 year storm”, so maps are becoming increasingly outdated as rainfall increases in frequency and severity.Flooding or Severe Storms cause 72% of federal disaster declarations in Wisconsin240,000 Wisconsinites live in the floodplain1X Zones: 20% of NFIP claims



Public Health & Flooding

Presenter Notes
Presentation Notes
Pretty self explanatory. You could talk about the syndromic surveillance work you did, or generally about how it can be challenging to actually come up with the public health impacts of flooding since many of them don’t “happen” until long after the floodwaters recede, which makes it even more important to know where your priority populations live so you can check on them in the weeks/months after a flood.



Wisconsin Flood Resilience Scorecard (FRS)

Presenter Notes
Presentation Notes
This is the FRS “suite” as I call it. The main document on the left, data companion in the middle, and recommendations on the right. 



A comprehensive whole-community 
approach

Presenter Notes
Presentation Notes
The Flood Resilience Scorecard is a comprehensive, whole community-approach focused tool that can be used to evaluate flood vulnerability through three different lenses: environmental (Module 1), institutional (Module 2) and social (Module 3).



Environmental

Presenter Notes
Presentation Notes
The environmental lens includes physical and natural landscape characteristics such as precipitation patterns, slope & elevation, land use & future development, soils, and agricultural practices. 



Institutional

Presenter Notes
Presentation Notes
The institutional lens includes government and infrastructural capacity and content of existing policies and community plans. There are questions that address resource inventory and mapping, plan quality and coordination, staff and technological capacity, tools, and implementation and enforcement. 



Social

Presenter Notes
Presentation Notes
The social lens includes cultural and socioeconomic sources of vulnerability and the potential for community partnerships. It emphasizes that understanding flooding’s effect on health can help a community develop a more holistic and equitable approach to resiliency. It includes questions on a community’s sociodemographic characteristics, transportation and housing, health indicators, and community partnerships. 
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16 municipalities 

and 2 counties have 
completed the Flood 
Resilience Scorecard.

Presenter Notes
Presentation Notes
The two purple arrows represent counties (Vernon and Monroe) that have completed the scorecard. Initial outreach was to flood prone communities as identified by nine Regional Planning Commissions in the state and NFIP 
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Communities with larger 
populations were found to be 
more resilient. 

Presenter Notes
Presentation Notes
The graph shows the population of the communities we’ve worked with on the x axis, and their total FRS score on the y-axis. Higher FRS scores mean MORE VULNERABLE (less resilient). So what we can already see is that larger municipalities tend to be more resilient. This is likely due to more staff, resources, and technical capacity to specifically target flood management.



FRS Preliminary Results
Climate disaster preparedness is largely absent at the most 
local level

Lack of available staff and resource limitations are the greatest 
barriers to flood preparedness and mitigation

Smaller, rural or under resourced communities are less likely 
to participate in flood preparedness planning

Public health should be a larger focus in conversations about 
flood resilience

Presenter Notes
Presentation Notes
Overview of high-level findings from nine communities we’ve worked with. Make the flooding and public health connection with communities– More than infrastructure and economic damage is caused by flooding 



FRS Symposium –
Climate Intersections Conference, Duluth, MN

Presenter Notes
Presentation Notes
Approximately 30 individuals participated in the FRS, completing a module. Some completed individually, some worked in small groupsEither completed the module: for their community, for a sample WI community provided



FRS Evaluation - Lessons 
Learned at CIC
Easy to complete without facilitation – “Sime to follow, straight 
forward”

The FRS is an accurate reflection of resiliency 
*Note: the FRS may be reflective of the municipality overall but not specific neighborhoods

Ideally completed with a group of people to avoid “silos” of 
information
FRS might be translatable to non-WI communities

Presenter Notes
Presentation Notes
As we are moving the FRS from a guided conversation to an independent resource, it was important to know how straightforward the FRS is to complete without a facilitator. (7 respondents to the survey said it was extremely or somewhat easy, only 2 said somewhat difficult)Most (8) respondents said their FRS score was reflective of their community – however it was noted in conversation that while the FRS score may represent the community, it may not accurately reflect all neighborhoods – highlights the importance of completing the FRS as a community (city planners, emergency preparedness, and vulnerable community representation)One suggestion – provide to community groups and have each complete to the best of their ability and compare resultsNeed to be thinking of equity and who is completing the FRS /at the tableAppx. 5 groups/individuals compilated the FRS for their non-WI community and felt it was representative of the flooding concerns and resilience they experience. Primarily mid-west states (MN, IA and KY)



FRS in Action

Emergency 
management 

planning

Vulnerability 
assessments Grant applications

Partnership 
building



Next Steps
Additional evaluation

Outreach to at-risk municipalities

Presenting and connecting with other partners (WEM)

Moving to be completely online

Presenter Notes
Presentation Notes
Evaluation will continue with communities who have completed the score card to understand their ability to implement the recommendations and barriers they experienceWill also continue to evaluate the usefulness of the FRS and what barriers there might be to starting/completingIdentified 25 at-risk communities to reach out to –	using social vulnerability and flood vulnerability to identify 	Finding other ways to promote the FRS to municipalities and countiesThe FRS was established initially with a facilitator, and we are moving it to be an independent, online tool in the coming weeks/months. Data companions will be available by request and we will still be available to answer questions or to facilitate conversations. We are making it available online to make it easy to access and reduce barriers



Visit the FRS: 
www.seagrant.wisc.edu/
our-work/focus-
areas/coastal-
communities/flood-
resilience-scorecard/

Presenter Notes
Presentation Notes
QR code and link (https://uwmadison.co1.qualtrics.com/jfe/form/SV_cVmXXZKDKOMUvjw) to share email and receive updated on the FRS move to online

http://www.seagrant.wisc.edu/our-work/focus-areas/coastal-communities/flood-resilience-scorecard/


Thank you!
Questions?

MAGGIE THELEN, MPH
Climate & Health Program Manager
Margaret.Thelen@wi.gov 

KATE BEARDMORE, MPH
Climate & Health Evaluation Specialist
katharine.beardmore@wi.gov

Image: WI DHS
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Question and Answer Session
We will draw initial questions and comments from those submitted 
via the chat box during the presentations. 

Today’s Speakers

Kehla West – kehla.west@fema.dhs.gov
Lisa Merrifield – lmorrisn@illinois.edu

Maggie Thelen – Margaret.Thelen@dhs.wisconsin.gov

mailto:join-ncrwater@lists.wisc.edu
mailto:kehla.west@fema.dhs.gov
mailto:lmorrisn@illinois.edu
mailto:Margaret.Thelen@dhs.wisconsin.gov
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Visit our website, northcentralwater.org, to access the recording and our webinar archive!

Thank you for participating in today’s The Current!

Two upcoming webinars from our soil health and algal bloom team:

Soil Health Practices and Water Behavior: Efforts to Quantify Soil Function
Wednesday, September 21st at 2pm CT

https://soilhealthnexus.org/

Remote Sensing and Strategic Management of CyanoHABs Across the Nation
Wednesday, October 5th at 11am CT
https://northcentralwater.org/habs/

mailto:join-ncrwater@lists.wisc.edu
https://soilhealthnexus.org/
https://northcentralwater.org/habs/
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