
 

 

Washington County Water Consortium 
 

February 4, 2026 
2 to 3 pm 

 Remote meeting – Zoom  
(If you are not on the Consortium listserv, please email 

Adriana.Atcheson@washingtoncountymn.gov for the Zoom link and access code)  

  

Agenda 
   
2:00 – 2:05 Welcome 

Introductions, Announcements 
 

2:05 – 2:30 Precipitation Extremes: From Past Patterns to Future Floods  
 

Topic: This presentation shares an analysis of historical precipitation extremes 
which reveals significant upward trends in the frequency and intensity of large 
storms across the Upper Midwest, with important implications for future flood 
risk. 
 
Presenter: Noah Gallagher, Ph.D., St. Anthony Falls Laboratory/UMN  

 
2:30 – 3:00 Aquatic Invasive Species Programming in Washington County  
 

Topic: Update on county-wide AIS programming, including watercraft 
inspections, early detection and rapid responses, and education efforts. 
 
Presenter: Matt Oldenburg-Downing, Senior Water Resource Specialist, WCD 
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Precipitation Extremes: From Past Patterns to 
Future Floods

Presented by: Noah Gallagher, Ph.D.
Postdoctoral Researcher, St. Anthony Falls Lab, UMN

February 4th 2026
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Background

• Large Storms pose 
Flood Risks for Urban 
Areas
– Impervious Cover
– Concentrated Population

• More Frequent Large 
Storm Events

Graphic Inspired by Kenny Blumenfeld, MN DNR State Climatology Office
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Rare Event Challenges

• Data Limitations
– Quality
– Quantity

• Locality
– Different Rains in 

Different Plains



Data

• NCEI Global Historical 
Climatology Network
– Daily Records

• 1,218 Stations
– Minimum 70 yr Record
– Avg. 98 yr Record



Data



Methods

• Large Dataset  General Trends
– 12 States

• Normalization
– Rank Annual Maximum Storm within each Station
– Divide by # of Stations with Data each Year

• Observe Changes in Different Percentile Storms:



What about Storm Clustering?

• Measure Spatial 
Correlations
– Events occurring same 

day, +/- 1 day, +/- 2 
days ect.

• Correction Factor based 
on Variograms



Results

• In a Stationary Climate ~10% 
of Stations Experience a Top 
10% Event each Year
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Results

• 2 Year Storm is also 
Becoming More Frequent

• Mann-Kendall Test For 
Monotonic Trend
– Positive Trend
– p = 6.12*10-6



Results

• Applied to “Largest Storm on 
Record”
– Approximates 100yr Event

• Mann-Kendall Test For 
Monotonic Trend
– Positive Trend
– p = 4.53*10-5



Future Analysis

• Fitting for Best 
Predictions

• Does the trend have a 
starting point? 
– If so, when?
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Finding a Breakpoint
• Two slope Piecewise 

Function
• Compared to Linear Fit 

(Jones and Molitoris 
1984)

• Two Candidates
– ~1930 Breakpoint
– ~1970 Breakpoint



Finding the Breakpoint(s)
• Two Breakpoint 

Piecewise Function
• 1920 Breakpoint

– Reversal of 
Downwards Trend

• 1974 Breakpoint
– Acceleration of 

Frequency Increase



Interpreting the Results
• 10th Percentile Events 

Approximates the 10yr Storm
• ‘10yr depth’ occurring ~15% 

of stations in 2024  7yr 
Storm



Interpreting the Results
• Largest Events Approximate the 

98yr Storm
• Largest Event on Record 

occurring ~1.4% of stations in 
2024 

• 98yr  71yr Storm



• Intensity – Duration –
Frequency Curves

• Greater Frequency results 
in Greater Depths for 
smaller return period storms
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• Intensity – Duration –
Frequency Curves

• Greater Frequency
results in Greater 
Depths for smaller 
return period storms
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• Intensity – Duration –
Frequency Curves

• Greater Frequency
results in Greater 
Depths for smaller 
return period storms

• No New 100yr Depth
• Often Larger than A14 0 20 40 60 80 100
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Larger and More Intense

• New method for 
quantifying intra-storm 
intensity

• Peak 1-hour intensity 
growing faster than total 
(24-hour) depth



Applications and Future Work

• Applying to Atlas 14 
Estimates
– Weighted Station Age

• GCM Evaluation
– Reproduction of Historical 

Trends



Thank You

Updates Newsletter: stormwater.safl.umn.edu
Gallagher et al. Forthcoming. "Non-Stationarity in Records of Extreme Precipitation Frequency 
for the Upper Midwest " Journal of Hydrologic Engineering. DOI: 10.1061/JHYEFF/HEENG-
6830

Contact Me: galla444@umn.edu



Washington County 2016-2025 AIS Plan Overview
Washington Conservation District



What are AIS?









AIS in Washington County

Eurasian Watermilfoil: 26+ 
lakes in Washington County

Zebra Mussels: Forest Lake, White 
Bear, Bald Eagle, St. Croix, Big 

Carnelian, Big Marine, Clear, Long, 
Demontreville, Olson, Jane, Elmo

Curly-leaf Pondweed: 
Ubiquitous

Rusty Crayfish: 2 lakes in 
Washington County, St. Croix Chinese Mystery Snail: 

Ubiquitous

Invasive Phragmites 
(Phragmites australis subsp. 

Australis): Elmo, Big Marine, ?
Flowering Rush: Forest 

Lake

Common Carp: 
Ubiquitous



AIS Future Concerns
• Spiny Waterflea

• Approximately 70 Minnesota water 
bodies listed as infested, mostly in the 
northern part of the state

• Competes with planktivorous fish for 
same food resource

• Starry Stonewort
• 35 water bodies listed as infested, 

including Medicine Lake in Hennepin 
County

• 4 new infestations found during 2025 
Starry Trek

• Forms dense mats that impede lake 
use



Program Activities

1 – Public Awareness and 
Education
2 – Watercraft Inspections
3 – Early Detection and Rapid 
Response (EDRR)
4 – Enhanced AIS Enforcement
5 – Access Improvements



Public Awareness and Education

• Partnership with EMWREP
• Flyers, mailers, and other print materials
• Workshops and community events
• Newspaper articles, social media content & videos
• East Metro Lakes e-newsletter (190 recipients)

• Partnership with Wild Rivers
• Partnership with Leighton Media

• Targeted ads on news sites and video apps (1 million 
impressions in 2024)





Education Activities
Sign design
Newspaper ads
Social media ads
Video app ads
Boat cleaning kits promotion
AIS ID workshops
Reporting and reminders in 
newsletters
Postcard creation and distribution



Watercraft Inspections

• Statewide program created in 1992
• WCD County-wide program using County 

funds since 2015
• 938 inspections performed in 2015
• 13,887 inspections performed in 2021

• CLFLWD and Chisago County programs
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According to Minnesota  DNR, 95% of incoming watercraft arriving a t launches  in 2024 were 
in compliance with s ta te laws  and 98% were free of plants , invas ive animals , mud and water. 

That’s  a  major improvement s ince 2015, when only 86% of watercraft were in compliance 
with s ta te laws .



2025 WCD Inspections

• 18 public accesses in Washington and Ramsey Counties
• 3,068.5 hours of inspections
• 9,255 inspections

• 60% entering, 40% exiting
• 94 drain plug violations (2%)
• 54 plant/animal/water violations

• Highest number of inspections performed at Big Marine followed by Bald 
Eagle, DeMontreville, White Bear
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Early Detection

• Weekly early detection 
conducted by staff April-
September

• Additional full lake meander 
surveys conducted 1-2x per year 
on rotating lakes

• Rapid Response protocols 
initiated when new infestations 
are identified

• Allows for long term monitoring 
of known invasive species



Rapid Response

• Multiple Rapid response efforts 
undertaken since 2016

• Coordination with State and Local 
Partners

• Goose Lake EWM  - Identification
• Bone Lake ZM – Treatment
• Bone Lake Water Hyacinth – Treatment and 

Eradication
• Big Car ZM – Identification
• Big Marine ZM - Monitoring





Enhanced AIS Enforcement

• MNDNR Training of Local LEO’s
• Coordination with CO’s for ZM 

Violations
• Coordination with WaCo 

Sheriff and Level 1 Program
• More Needed!



Landing Improvements



Landing Improvements

CD3 Roadside Tool 
Station: Two tools 
on lockable reels

Aqua Weed Stick 
Landing Station Dual 

Reel: Two tools on 
lockable reels



Thank you Partners!

& so many others!

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=dfxqAwqpofK1pM&tbnid=zo5A-iZgCEuhXM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Minnesota_Department_of_Natural_Resources&ei=pR07UunfI-iqyAHp7IHQAg&bvm=bv.52288139,d.aWc&psig=AFQjCNEvtqNK92FmuONgxLjwSK5CfeNJTw&ust=1379692322473469


Thank you!
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