
Knife River 
Stormwater Plan
Public Meeting

December 20, 2023
Knife River Recreation Center

5-7 pm



June 2023 September 2023, the 
river rose almost 9 feet

Presenter
Presentation Notes
Knife River has experienced major rain events that affect the community. And if we needed a reminder for why a stormwater plan is needed to help respond to extreme rain – we got it. September 2023 was one of the rainiest months on record and caused flooding and road closures near Knife River.





Presenter
Presentation Notes
Knife River flooding in the news (St. Louis County public information and MPR).



Meeting Agenda
• Purpose of the Stormwater Plan
• Overview of the Stormwater Model

• Data Collection
• Modeling Process
• Model Outcomes

• Next Steps



Funding

• DNR Coastal STAR Grant
• MN Pollution Control Agency Climate Resiliency Grant
• Lake Superior North One Watershed One Plan
• Lake County Highway Department



Stormwater Plan 
Purpose



Why Build a Stormwater 
Model?

• Weather extremes becoming more frequent
• Planning helps us:

• Compile community-wide information on current 
infrastructure

• Map effects of flooding at different storm intensities
• Propose solutions
• Create cost/benefit analysis of solutions
• Leverage additional funding



Data Collection



First public meeting, May 2023

Presenter
Presentation Notes
We described the need for the project and how it would be useful to the community. Engineers from the consulting firm MSA described the process for building a model.



Presenter
Presentation Notes
Collected data from residents on stormwater issues, such as flooding, ponding, and locations where water was affecting infrastructure. Each area marked on the map had a written description of the stormwater issue.



Presenter
Presentation Notes
We also received information from the community after the meeting, with helpful diagrams and ideas for solutions. Engineers from Technical Services Area 3 completed the survey of the Knife River community, including the locations and sizes of culverts, ditches and swales.



Building the Model



1) Study Areas Limits and Description
2) Model Assumptions/Limitations
3) Major Drainage Patterns (Video of Drainage System)
4) Existing Conditions Inundation Mapping
5) Proposed Solutions
6) Proposed Solutions Inundation Mapping
7) Cost Estimates & Project Planning
8) Stormwater Water Quality

Modeling Study Sub-Agenda



Study Area – Areas of Interest
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Single-event, 24-hr statistical ‘worst-case’ rainfall event
i. 10-yr = 3.59 inches
ii. 25-yr = 4.40 inches
iii.100-yr =  5.79 inches

Model Assumptions/Limitations

A very ‘peaky’ intensity distribution

50% of all rainfall occurs in middle 1 hour
61% of all rainfall occurs in middle 2 hours
73% of all rainfall occurs in middle 3 hours



Model Assumptions/Limitations

The entire drainage system is well maintained

Actual photos from Knife River area taken 
during field work for this project



The ground surface in the model is simulated as a series of flat 10-ft x 10-ft grid cells.

Model Assumptions/Limitations

The model world looks like Minecraft Not all topographic detail is included



Model Assumptions/Limitations
The model is not calibrated

(This is common for this kind of study and the results are very good)



The model does not simulate the effects of groundwater

Model Assumptions/Limitations



Above: Model-Level Solution Evaluation
Right: Design Level Detail

Model Study Assumptions/Limitations
This is a planning level study.  There is much more work 

that needs to be completed before construction can begin
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The image to the left is a ‘Hazards’ 
map generated by the XP-SWMM 
software used for this study.  The 
blue shading represents the 
numerical peak value of flood 
depth times velocity (d x v).  This 
map has many different uses; 
however, in this case it is used to 
identify existing surface drainage 
patterns.

Major Drainage Patterns



Pause for Model Video
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Existing 10-yr Peak Inundation Extents



Existing 25-yr Peak Inundation Extents
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1) Study Areas Limits and Description
2) Model Assumptions/Limitations
3) Major Drainage Patterns (Video of Drainage System)
4) Existing Conditions Inundation Mapping
5) Proposed Solutions
6) Proposed Solutions Inundation Mapping
7) Cost Estimates & Project Planning
8) Stormwater Water Quality

Modeling Study Sub-Agenda





1) Study Areas Limits and Description
2) Model Assumptions/Limitations
3) Major Drainage Patterns (Video of Drainage System)
4) Existing Conditions Inundation Mapping
5) Proposed Solutions
6) Proposed Solutions Inundation Mapping
7) Cost Estimates & Project Planning
8) Stormwater Water Quality

Modeling Study Sub-Agenda



Existing 100-yr Peak Inundation Extents



Proposed 100-yr Peak Inundation Extents
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Cost Estimates and Project Planning

Preliminarily grouped into eight (8) project areas.

Total estimated construction cost = $1.5M (all projects)

 Includes design and contingency, but not 
land/easement acquisition

Project implementation is generally from 
downstream to upstream, but will depend upon:

 Available funding (including grants)
 Coordination with other non-drainage projects
 Landowner cooperation
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Stormwater Quality
Evaluation completed using WinSLAMM Model

Predevelopment Total Suspended Solids (TSS) Load = 
80 lbs/ac/yr

Typical Northern Minnesota Urban TSS Load =
234 lbs/ac/yr

Existing Conditions TSS Load (by land use) = 
139 lbs/acre/year

Existing Conditions TSS Discharge (to river/lake) = 
133 lbs/acre/year
 5% reduction achieved by swales

◦ Reduction a function of ‘swale density’ and infiltration 
rate.

◦ Infiltration could be enhanced by drain tile system added 
to swale drainage improvements.
 Proposed Projects = 2.5% TSS reduction improvement

Existing TSS loads by subwatershed Existing TSS loads by system



Next Steps



Questions?

Contact: Kari Hedin (Lake SWCD)
kari.hedin@co.lake.mn.us 

or 218-834-8514

Jason DiPiazza (County Highway) 
jason.dipiazza@co.lake.mn.us 

or 218-834-8509

mailto:kari.hedin@co.lake.mn.us
mailto:jason.dipiazza@co.lake.mn.us


Recording will be 
posted on the Lake 

SWCD website
https://tinyurl.com/KRStormwater 

https://tinyurl.com/KRStormwater
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