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July 27, 2023
Cavalier, ND
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• Purpose of Study: Explore alternatives that will alleviate flood 
damages within the Drain 16 Assessment Area.

• Project Phases

o Field Survey

o Existing Conditions Hydrology and Hydraulics

o Alternative Development and Analysis

o Concept Design of Alternative(s)

• Purpose of this Meeting: 

o Review alternatives developed for Kippen Coulee and western 
Drain 16 watershed

Public 
Participation

Occurs 
Throughout
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• Prolonged high water in/along Drain 16.

• Overland flooding near Hamilton, ND

• Overland flooding in the Kippen Coulee area.

• Impacts:

o Roadway damages

o Agricultural impacts 

o Scour/erosion on agricultural land.

o Impacts to Hamilton, ND.
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As-Designed 
Channel Dimensions 

and Structures

As-Built Channel 
Dimensions and 

Structures
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• Hydrology model developed to estimate runoff hydrographs.

• Survey and LiDAR data used to develop hydraulic model to 
estimate flood plain characteristics (depth, duration, 
extents, etc…)

• Models utilize NOAA Atlas 14 rainfall depths (4-day 
duration) over entire Tongue River Watershed

Rainfall Depth (inches)Annual ProbabilityRecurrence Interval

2.850%2-year

3.420%5-year

4.010%10-year

4.94%25-year

5.62%50-year

6.41%100-year
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Rainfall Depth: 2.8”
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Rainfall Depth: 3.4”
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Rainfall Depth: 4.0”
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Rainfall Depth: 4.9”
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Rainfall Depth: 5.6”
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Rainfall Depth: 6.4”
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• Existing Conditions

• 2017 Conditions (Railroad in-place)

• Drain 82 Removed

• Proposed Drain 16 Lateral 

• Proposed North Drain to Tongue River

• Removal of Entire Railroad Bed

Only Reviewing 2-, 10-, 100-year events  during 
presentation. Other data is available upon request.
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Railroad Bed Put Back Into 
Place at These Two Locations
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Rainfall Depth: 2.8”
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Rainfall Depth: 4.0”
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Rainfall Depth: 6.4”
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Drain 82 Removed
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Rainfall Depth: 2.8”
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Rainfall Depth: 4.0”

21



Pembina County Drain 16 Expansion Analysis July 27th, 2023

Public Meeting 22

Rainfall Depth: 6.4”
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Proposed Drain 16 Lateral
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Rainfall Depth: 2.8”
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Rainfall Depth: 4.0”
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Rainfall Depth: 6.4”

27



Pembina County Drain 16 Expansion Analysis July 27th, 2023

Public Meeting 28

Proposed North Drain
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• Tongue river elevation at 
new flow split for Cutoff 
Channel: 802.9

• Kippen Coulee outlet 
elevation: 798.3

• Tongue River elevation near 
existing Kippen Coulee 
outlet: 797.0

• Additional flow for the 
Tongue River west of Cutoff 
Channel Inlet causes 
increased tailwater effect on 
North Drain. 

Proposed Outlet

Existing Outlet
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Rainfall Depth: 2.8”
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Rainfall Depth: 4.0”

32



Pembina County Drain 16 Expansion Analysis July 27th, 2023

Public Meeting 33

Rainfall Depth: 6.4”
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Railroad Bed 
Removed Completely
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Rainfall Depth: 2.8”
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Rainfall Depth: 4.0”
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Rainfall Depth: 6.4”
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• Purpose of Study: Explore Alternatives to Alleviate Flood Damages 
within the Drain 16 Assessment Area

• Project Phases

o Field Survey

o Existing Conditions Hydrology and Hydraulics

o Alternative Development and Analysis

o Concept Design of Alternative(s)

• Next Steps

o Review alternative methods to alleviate negative impacts from 
increased conveyance

o Develop concept design of preferred alternative

Public 
Participation
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• Comment sheets 
available at the 
public meeting on 
July 27th and on 
PCWRD website.  

• Map of watershed is 
provided on the 
reverse side.

• Submit comments 
by August 25, 2023.
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