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Impacts of Flooding & MnDOT’s Flood Resilience Challenge

Rachel Pichelmann, PE, CFM  |  MnDOT Hydraulic Resiliency Engineer
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MnDOT’s Infrastructure
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~2,660 bridges 
over waterways

~11,000+ miles of 
roadway

>70,000 culverts ~80,000 storm 
sewer pipes 

~1,700 
Stormwater BMPs

Many other 
assets!



MnDOT’s 511 Map on 6/23/2024
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21 flood closures & warnings in 
southern Minnesota impacting 
travelers – just on MnDOT’s 
network.  Numerous additional 
closures on County and local roads.



Hwy 19 at Henderson, 2024
Hwy 76

US Hwy 169 near Le Sueur, 2024



State Right of Way vs. Watershed Area
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Right of way area along Hwy 19 at MN River crossing:

Approx. 0.04 sq. mi.
Area upstream of Hwy 19 at MN River crossing:

Approx. 15,810 sq. mi.
vs.



Closures on Hwy 19 at Henderson due to Minnesota River Flooding

Hwy 19 at Henderson, 2024

Hwy 19 at Henderson, 2023



Hwy 93 Flood Mitigation at Henderson
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• Raise 3.6 miles of Hwy 93 up to eight feet
• Construct overflow bridge & replace main 

channel bridge at Rush River
• $30.6 M construction cost
• Construction ongoing

TH93 Project Website



10

Ryberg, K.R., comp., 2024, Peak streamflow trends and their relation to changes in climate in Illinois, Iowa, Michigan, 
Minnesota, Missouri, Montana, North Dakota, South Dakota, and Wisconsin: U.S. Geological Survey Scientific Investigations 

Report 2023–5064, [variously paged], https://doi.org/10.3133/sir20235064.



Design Data vs. Service Life Timeframes
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2040 2060 2080 2100

Asset Design & 
Construction

Design Data Service Life



MnDOT’s Commitment to Resilience

• Statewide plans with flooding identified as significant hazard, expected to 
increase with climate change:

• State Hazard Mitigation Plan (2024)

• Climate Action Framework (2022)

• State Water Plan (2020)

• MnDOT Statewide Multimodal Transportation Plan (2022)

• MnDOT Resilience Improvement Plan (2024)

• Resilience: The ability to anticipate, prepare for, and adapt to changing 
conditions and withstand, respond to, and recover rapidly from disruptions.
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Flood Resilience Resources

MnDOT Flood Event 
Database

Flood Resilience 
Featured Projects

Flood Risk 
Assessment Tool



Flood Resilience at Highway 101

• Recent flood closures in 1993, 1997, 2001, 
2010 (2x), 2011, 2014

• 2011 study estimated daily cost of closure: 
$670,000/day (2009 dollars)

• New crossing constructed 2014-2015 with 
cost of approx. $20 million

• Project included flood risk reduction and 
environmental/habitat improvements

• Estimated 72 days of avoided closures since 
new crossing was constructed

• Closures avoided in 2018 (~14 days), 2019 (~36 
days), 2023 (~8 days) & 2024 (~14 days)

Previous Road Elevation

New Road Elevation



• 2026 Leg Session Governor recommendation
• $4 million in Trunk Highway cash to establish MnDOT's Drainage Asset 

Management Program

Funding Flood Resilience

• $50 million statewide flood mitigation 
program established after 2010 floods

• 34 flood resilience projects constructed 
between 2011 & 2016

• Project costs range from $20,000 to $20 
million
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MnDOT Flood Mitigation 
Project Website



Flood Monitoring Improvements 
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MN Silver Jackets: MN Flood Center Strategic Plan

• Primary Objectives:
Develop a common mission (purpose & need statement)
 Identify data and resources currently available within partner agencies
 Identify additional data and resources needed to improve flood 

preparedness, monitoring, response, and recovery in MN
Develop strategic plan and identify potential funding sources

• Partners: USACE (lead), BWSR, DPS/HSEM, MDA, MnDNR, 
MnDOT, MNIT MnGeo, MPCA, MSU, NWS, UMN, USGS, NRCS, 
MDH, Met Council
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Summary

• Flooding is a significant climate hazard in Minnesota.

• Extreme rains and flood events are becoming more frequent.

• Flooding impacts transportation infrastructure and the traveling public.

• MnDOT is committed to providing a safe and resilient transportation system 
today and into the future.

• Meaningful steps toward flood resilience include:

• Engineering decision-making that considers increasing future flood risk.

• Collaboration with other partners to implement flood risk reduction strategies at the 
watershed scale, pool resources, and share knowledge.

• Infrastructure investments that are cost-effective long-term.
18



Water Management Resources

Suzanne Jiwani, PE  |  Minnesota River Collaborative



Monitors drainage improvement projects in 
Minnesota River Basin

Work with concerned citizens to employ 
strategies that employ water protection 
strategies

Intervene on projects not meeting 
Minnesota Drainage Code

Members include over 30 individuals with 
expertise in law, science, engineering, economics, 
agriculture, soils, hydrology, and grassroots 
organizing and support from 7 organizations



Watershed District Actions

• Watershed districts and 
watershed management 

organizations are a 
valuable resource 
Minnesota has to 
protect our water 

resources



Ramsey Washington Watershed District Runoff Management





Bois de Sioux Watershed District
Tools for Drainage

• Provide Educational 
Information on Drainage

• Track Drain Tile Installation

• Maintain Non-contributing 
Drainage Areas

• Encourages Controlled 
Subsurface Drainage Systems



MnDNR Evaluation of Hydrologic Change Reports

• MnDNR developed EHC 
reports for 47 HUC8 
watersheds

• Review stream and 
precipitation gage data 

• Determine if there are 
statistically significant changes 
at the gage location



EHC Summary Table

• Uses 21 key metrics

• Evaluates:
• Magnitude of change

• Range of Variability

• Level of Watershed 
Impact





Elk River

Le Sueur River

slide provided by Dr, Patrick Belmont, USU



Increased Flashiness of Redwood River 
Basin Flow

1943 - 1975
1976 - 2008

Redwood River Basin flow data 

Rising limb Falling limb

1943 - 1975
1976 - 2008

Slide information prepared by Dr. Patrick Belmont, Utah State University

Redwood River Basin flow data 



Drainage Law and BWSR’s Storage Program

Rita Weaver, P.E. | BWSR Chief Engineer



Let’s look for solution-based programs

2/17/2026 31



Private vs. Public Drainage

Public Drainage, owned by many farmers and 
often large ditches and  or underground pipe 
systems.
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Private Drainage, owned by typically one 
farmer and consists of a series of 
underground pipe (pattern tile).



Private Drainage Law – Case Law

The Rule of Reasonable Use

2/17/2026 33



Public Drainage Law - Statute

1858 Public Statutes of the State of MN, Chapter 128. Lands allows for drainage

2/17/2026 34



Conservation Drainage and Storage are Key

Since the State has allowed, and even encouraged drainage, we must find ways to 
incentivize producers to implement conservation drainage strategies

Both programs still require farmers to entirely pay for their drainage systems (no state 
funding is used except to pay for the additional practices implemented)

2/17/2026 35



The storage program helps the environment AND farmers

2/17/2026 36



Potential Side Effects?
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• What is the effect on 
the MN River?

• Can we track the 
cumulative effect?

• How will our installed 
storage affect the 
baseflow?



Key Takeaways

• Flooding can have significant impacts on the state’s transportation network, 
and on the traveling public.

• Flood frequency and magnitude are increasing.

• Watershed districts have the plans and tools to implement effective flood risk 
reduction techniques.

• State agencies have had funding and support to help reduce flood risk.

• More funding is needed to advance the flood risk reduction work.

2/17/2026 38
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