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Environment and Natural Resources Trust Fund 
2027 Request for Proposal 

General Information 
Proposal ID: 2027-318 

Proposal Title: Building Resilience Against Flooding from Extreme Rainfall 

 

Project Manager Information 
Name: Andy Erickson 

Organization: U of MN - St. Anthony Falls Laboratory 

Office Telephone: (612) 239-2046 

Email: eric0706@umn.edu 

 

Project Basic Information 
Project Summary: This project will develop optimal management approaches for managing flooding from intense 
rainfall in small watersheds and urban areas by improving flood resilience and reducing implementation costs. 

ENRTF Funds Requested: $674,000 

Proposed Project Completion: June 30, 2029 

LCCMR Funding Category: Water (B) 

 

Project Location 
What is the best scale for describing where your work will take place?   
 Statewide 

What is the best scale to describe the area impacted by your work?   
 Statewide 

When will the work impact occur?   
 In the Future 
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Narrative 
Describe the opportunity or problem your proposal seeks to address. Include any relevant background information. 

Climate is changing rapidly. The 2023 National Climate Assessment Report was unequivocal about the cause, severity 
and distribution of the impacts, particularly the effect of rainfall on flooding. Increased rainfall intensity will impact both 
current and future infrastructure and necessitates rethinking approaches and design assumptions embedded in current 
codes and standards. Increased rainfall intensity not only affects engineering design but also the financial costs of future 
projects. 
Our project team has recently completed local rainfall analyses and watershed retrofit projects. Our rainfall analyses 
show that current design storms do not reflect actual flooding risk. Our retrofit studies have shown how difficult and 
expensive it is to use flood resilient best management practices (BMPs) to reduce flooding even for small design storms. 
Many flood resilient solutions have been investigated, but most strategies trade flood resilience for water quality 
treatment, incur substantial costs, or have limited applicability in urban environments.  
Millions, and possibly billions, of dollars are invested in stormwater infrastructure in Minnesota every year. Stormwater 
managers need guidance on the most cost-effective flood resilient strategies. We need to build resiliency into design 
standards and identify approaches that improve flood resiliency and reduce adaptation and flood impact costs. 

What is your proposed solution to the problem or opportunity discussed above? Introduce us to the work you are 
seeking funding to do. You will be asked to expand on this proposed solution in Activities & Milestones. 

Our solution will use a multi-faceted approach to minimizing flood and associated costs. Prior research by the UMN 
team on rainfall analysis and watershed modeling will inform this project, which will focus on alternatives to improve 
the design approach and quantifying true risk (i.e., probability) of flooding. UMN has intensely studied hourly rainfall 
records and developed an alternative to current event-based design methods. 
The Geosyntec team has experience running watershed models and will focus on optimal choice and locations of flood 
resilient BMPs to ensure the maximum flood protection possible, in partnership with Optimatics, a well-known national 
optimization firm, as an technical advisor. Geosyntec has successfully used optimization for large watersheds to sift 
through tens of thousands of options and locations. The Geosyntec team will use the optimization approach to help 
develop design guidelines and best locations for BMPs to build resilient watersheds. 
Our team will use existing watershed models in urbanized areas throughout MN, to evaluate our new design 
approaches. These test watersheds will allow us to evaluate both new rainfall design approaches and how to choose 
BMPs to alleviate flooding. We will work with local city and watershed district partners to ensure applicability and 
viability. 

What are the specific project outcomes as they relate to the public purpose of protection, conservation, preservation, 
and enhancement of the state’s natural resources?  

We will develop flood-reduction-specific approaches and guidance that will be a combination of improved design 
methods and new guidelines for the types and placement of different flood resilient BMPs. The suggested changes will 
be included in an add-on design document that will supplement current watershed flood mitigation strategies. The 
online design document will accommodate newer information as it becomes available. Project outcomes will be detailed 
in a final report and summarized in a webinar. Better flood reduction strategies will protect our citizens and protect, 
conserve, and preserve our natural waterways and landscapes by reducing flood damage. 
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Activities and Milestones 

Activity 1: Coordination, Collaboration, Engagement & Reporting 
Activity Budget: $74,446 

Activity Description:  
The team will establish a Technical Advisory Committee (TAC) with experts from the Minnesota Department of 
Transportation (MNDOT), Minnesota Pollution Control Agency (MPCA), Minnesota Department of Natural Resources, 
and flood practitioners across the state. The TAC will meet every six months and the project team will meet bi-weekly 
throughout the duration of the project. The TAC will provide valuable insights and perspectives from urban areas 
throughout MN, and especially Greater MN.  
 
A draft and final report will provide documentation of the project to clearly explain the work performed and the results 
of the study. Following the completion of the final report, our project team will develop draft and final training slides, 
then conduct a one-hour workshop (recorded) on the project results with suggested guidance for future flood resilience 
strategies. The reports, other documentation, and data will be stored on a public website. 
 
Our team will provide periodic updates to the LCCMR as contracted. The updates will include a status report on planned 
activities, discussion of unexpected issues and resolutions, and an update on results. 

Activity Milestones:  

Description Approximate 
Completion Date 

Establish the Technical Advisory Committee September 30, 2027 
First TAC Meeting March 31, 2028 
Final Report and Webinar Development June 30, 2029 

 

Activity 2: Data Collection, Testing, and Analysis of Rainfall Events 
Activity Budget: $342,021 

Activity Description:  
The research team will compile rainfall data and collect existing watershed models for the project from past work and 
new collaborators. We will use rainfall data and watershed models from diverse hydrologic regions in the state to 
provide a state-wide perspective in the results. Monitored rainfall data will be selected from our Minnesota 
precipitation network and include at least 30 years of hourly data. Data extraction, transformation, and loading scripts 
will be automated in R or Python to streamline data collection and minimize duplication. Trends in historic rainfall 
patterns will be used to predict future possible scenarios.  
The selected watershed models must be high-quality to avoid errors, well-supported by the developer, and include 
available LiDAR elevation data. Candidate models are EPA-SWMM & PCSWMM models for piped drainage networks and 
HEC-RAS for open landscapes. We will leverage our partnerships and the TAC to locate the best watershed models 
available. The project team already has working models for subwatersheds in Rochester, Duluth, and Minneapolis. In 
addition, we will also consider creating hypothetical watershed models based on the existing models that would 
highlight a particular design approach or unmodeled scenario. 

Activity Milestones:  

Description Approximate 
Completion Date 

Rainfall Data Collection Complete December 31, 2027 
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Rainfall Data Analysis Complete June 30, 2028 
Testing of Modeling Scenarios December 31, 2028 

 

Activity 3: Optimization of Flood Resilience Approaches 
Activity Budget: $257,533 

Activity Description:  
This activity will focus on optimizing the different types and locations of flood-resilient BMPs. Our retrofit studies have 
shown how difficult and expensive it is to reduce flooding even for small design storms. Some of the flood reduction 
questions we might be able to answer are: 1) does green infrastructure work, 2) do large pipes help or just transfer the 
problem elsewhere, 3) is underground storage worth it, and 4) where should we focus implementation; upstream, 
downstream, or throughout? 
We will use various optimization approaches to identify which flood-resilient BMPs and where they should be installed. 
Using the online Optimizer tool in coordination with Optimatics, we will be able to evaluate thousands of options to fit a 
given objective. Typically, we will find a solution that minimizes the construction and/or retrofits cost. Another 
alternative might be to include a tradeoff with improved water quality, to see if we can get reasonable water quality 
treatment and also provide flood resilience. 
Using the Optimizer tool, we will be able to sift through many flood-resilient BMPs and location options to develop rules 
and guidance to employ in future flood attenuation studies in Minnesota watersheds. 

Activity Milestones:  

Description Approximate 
Completion Date 

Setup models for optimization December 31, 2027 
Confirm Optimization Routines June 30, 2028 
Complete Optimization December 31, 2028 
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Project Partners and Collaborators 
Name Organization Role Receiving 

Funds 
John Gulliver UMN / SAFL Project Advisor Yes 

 

Dissemination 
Describe your plans for dissemination, presentation, documentation, or sharing of data, results, samples, physical 
collections, and other products and how they will follow ENRTF Acknowledgement Requirements and Guidelines.  
Dissemination of research findings will be a mix of Outreach (one-directional flow of information, from researchers to 
audience) and Engagement (two-directional flow of information; research results from researchers to audience and 
feedback, questions, insights from audience back to researchers). Activities include email newsletters (Minnesota 
Stormwater UPDATES, ~2000 Subscribers), webinars and/or seminars (varied attendance, typically ~50 people), training 
workshops, and presenting at the MN water resources conference (~900 attendees) and other conferences, among 
others. Additional activities may be added during the project to further disseminate information. Upon completion of 
the project, the final report will also be hosted on at least one website, the UMN Stormwater Research Publications 
page (https://stormwater.safl.umn.edu/publications) and also possibly the UMN Digital Conservancy 
(https://conservancy.umn.edu/home). 

 

Long-Term Implementation and Funding 
Describe how the results will be implemented and how any ongoing effort will be funded. If not already addressed as 
part of the project, how will findings, results, and products developed be implemented after project completion? If 
additional work is needed, how will this work be funded?  
Building flood resiliency has become an essential part of all water management activities. This project will provide a 
framework for improved flooding design and hopefully will be a catalyst for future flood management, bringing together 
the many state agencies that are currently involved with flood management design in Minnesota. It will also help define 
the data needs, design strategies, useful flood models, and the best approaches for minimizing flooding and costs. 

Project Manager and Organization Qualifications 
Project Manager Name: Andy Erickson 

Job Title: Research Manager 

Provide description of the project manager’s qualifications to manage the proposed project.  
Dr. Andy Erickson is a researcher and engineer at the University of Minnesota's St. Anthony Falls Laboratory. He studies 
water quality in urban watersheds, develops stormwater assessment and maintenance best practices, and designs 
innovative stormwater treatment technologies. Andy is co-director of the Cold Climate Center of Excellence for 
Stormwater Infrastructure Technologies, the Chair of the ASTM International E64 Committee on Stormwater Control 
Measures, and the past Chair for the University of Minnesota's Water Council. Dr. Erickson serves on the graduate 
faculty for Civil, Environmental, and Geo-Engineering and Water Resources Science graduate programs. Andy is also a 
scholar in the University of Minnesota's Center for Transportation Studies and a Fellow at the Institute on the 
Environment. Dr. Erickson is dedicated to outreach through frequent presentations, workshops, and hosting the popular 
Minnesota Stormwater Seminar Series. In addition to numerous scientific reports and peer-reviewed publications, 
Erickson is the author of "Optimizing Stormwater Treatment Practices: A Handbook of Assessment and Maintenance." 

Organization: U of MN - St. Anthony Falls Laboratory 
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Organization Description:  
The St. Anthony Falls Laboratory (SAFL) is an interdisciplinary fluid mechanics research lab and educational facility under 
the College of Science and Engineering at the University of Minnesota. We are engineers and scientists who collaborate 
across disciplines to solve fluids-related problems in the Earth-surface environment. Our vision encompasses both 
science and practice, beginning with basic research and moving through application, decision-making, and management. 
SAFL integrates cutting-edge experimental work at laboratory and field scales with advanced computational tools and 
theory to obtain innovative, science-based solutions to fluid-flow challenges. Located on Hennepin Island in the 
Mississippi River in the heart of Minneapolis, SAFL serves as a resource for departments across the Twin Cities campus, 
the statewide University system, and the broader research community. We partner with local, state and federal 
agencies; private consulting firms; businesses of many kinds; technical associations; and other educational institutions to 
expand knowledge and solve problems. 
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Budget Summary 
Category / 
Name 

Subcategory 
or Type 

Description Purpose Gen. 
Ineli 
gible 

% 
Bene 
fits 

# 
FTE 

Class 
ified 
Staff? 

$ Amount 

Personnel         
Principal 
Investigator 

 Lead the project, advise on all tasks, be responsible for 
all deliverables 

  28% 0.4  $73,457 

Senior 
Advisor 

 Assist with all project tasks and activities, advise on 
direction and deliverables. 

  8% 0.14  $33,796 

Postdoctoral 
Associate 

 Primary Modeling Staff   22% 2  $166,685 

Research 
Scientist 

 Project Support   26% 46.5  $49,047 

       Sub 
Total 

$322,985 

Contracts 
and Services 

        

Geosyntec 
(Minneapolis, 
MN) 

Service 
Contract 

Geosyntec Consultants will provide technical 
assistance for all aspects of the project including 
developing the approach, data collection, flood 
modeling, BMP optimization, report preparation, and 
webinar preparation/presentation. 

   0.52  $246,333 

Optimatics Service 
Contract 

Optimatics will provide optimization support for our 
modeling of the watersheds and their flood resilient 
BMP placement. The cost includes all software, cloud 
cost, and consulting time to deliver the optimization. 

 X  0.12  $100,000 

       Sub 
Total 

$346,333 

Equipment, 
Tools, and 
Supplies 

        

 Tools and 
Supplies 

Computer hardware such as storage devices, RAM 
memory, etc. 

Computer supplies needed to 
upgrade computers to allow for 
model runs and data analysis. 

    $2,682 

       Sub 
Total 

$2,682 

Capital 
Equipment 

        

       Sub 
Total 

- 
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Acquisitions 
and 
Stewardship 

        

       Sub 
Total 

- 

Travel In 
Minnesota 

        

 Conference 
Registration 
Miles/ Meals/ 
Lodging 

A single trip for 4 people to attend and present at the 
MN Water Resources Conference 

Share preliminary or final results from 
the research project. 

    $2,000 

       Sub 
Total 

$2,000 

Travel 
Outside 
Minnesota 

        

       Sub 
Total 

- 

Printing and 
Publication 

        

       Sub 
Total 

- 

Other 
Expenses 

        

       Sub 
Total 

- 

       Grand 
Total 

$674,000 
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Classified Staff or Generally Ineligible Expenses 
Category/Name Subcategory or 

Type 
Description Justification Ineligible Expense or Classified Staff Request 

Contracts and 
Services - 
Optimatics 

Service Contract Optimatics will provide optimization 
support for our modeling of the 
watersheds and their flood resilient 
BMP placement. The cost includes all 
software, cloud cost, and consulting 
time to deliver the optimization. 

Optimatics is a unique firm with offices in Chicago who specialize in optimizing water 
resources retrofits or practices like conveyance, storage, or water quality treatment. Their 
online software integrates seamlessly with typical water resources design software like 
SWMM and HEC-RAS and allow thousands of design options to be evaluated according to 
defined decision criteria (e.g. minimum cost). In addition, multi-objective decision making 
can be performed to evaluate decision tradeoffs between multiple goals (e.g. flood 
control versus water quality treatment. Geosyntec’s Chicago office has successfully used 
their software to evaluate and optimize the approach to mitigate combined sewer 
overflows (CSO) in the Metropolitan Water Reclamation District of Greater Chicago, 
evaluating over 70,000 options for CSO mitigation. In this proposed LCCMR project, 
Optimatics will be functioning both as a consultant and advisor within our joint team to 
aid with the setup and approach for evaluating the best strategies to reduce flooding in 
multiple watersheds. 
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Non ENRTF Funds 
Category Specific Source Use Status Amount 
State     
   State Sub 

Total 
- 

Non-State     
   Non State 

Sub Total 
- 

   Funds 
Total 

- 

 

Total Project Cost: $674,000 

This amount accurately reflects total project cost? 
 Yes 
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Attachments 

Required Attachments 
Visual Component 
File: d54cd566-a09.pdf 

Alternate Text for Visual Component 
This infographic outlines a multi-faceted approach to flood-resilient infrastructure in Minnesota. It addresses climate-
driven rainfall intensity by replacing obsolete codes with continuous simulation models and optimized BMP placement. 
Validated through urban test watersheds, the project delivers design guidance to protect citizens and reduce flood 
costs.... 

Supplemental Attachments 
Capital Project Questionnaire, Budget Supplements, Support Letter, Photos, Media, Other 

Title File 
Letter of Support - City of Minneapolis, MN c453193c-dce.pdf 
UMN SPA / Regents Letter of Intent 65bcf08a-a96.pdf 

 

 

Administrative Use 
Does your project include restoration or acquisition of land rights?  
 No 

Do you understand that travel expenses are only approved if they follow the "Commissioner's Plan" promulgated by 
the Commissioner of Management of Budget or, for University of Minnesota projects, the University of Minnesota 
plan? 
 Yes, I understand the UMN Policy on travel applies. 

Does your project have potential for royalties, copyrights, patents, sale of products and assets, or revenue 
generation?  
 No 

Do you understand and acknowledge IP and revenue-return and sharing requirements in 116P.10?  
 N/A 

Do you wish to request reinvestment of any revenues into your project instead of returning revenue to the ENRTF?  
 N/A 

Does your project include original, hypothesis-driven research?  
 Yes 

Does the organization have a fiscal agent for this project?  
 No 

Does your project include the pre-design, design, construction, or renovation of a building, trail, campground, or other 
fixed capital asset costing $10,000 or more or large-scale stream or wetland restoration? 
 No 

Do you propose using an appropriation from the Environment and Natural Resources Trust Fund to conduct a project 
that provides children's services (as defined in Minnesota Statutes section 299C.61 Subd.7 as "the provision of care, 

https://lccmrprojectmgmt.leg.mn/media/map/d54cd566-a09.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/c453193c-dce.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/65bcf08a-a96.pdf
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treatment, education, training, instruction, or recreation to children")? 
 No 

Provide the name(s) and organization(s) of additional individuals assisting in the completion of this proposal: 

 John Gulliver (UMN/SAFL), Nigel Pickering (GeoSyntec), Angela Boutch (UMN/SAFL) 

Do you understand that a named service contract does not constitute a funder-designated subrecipient or approval of 
a sole-source contract? In other words, a service contract entity is only approved if it has been selected according to 
the contracting rules identified in state law and policy for organizations that receive ENRTF funds through direct 
appropriations, or in the DNR’s reimbursement manual for non-state organizations. These rules may include 
competitive bidding and prevailing wage requirements 
 Yes, I understand 
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