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March 28, 2024
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 previously completed analysis.

o Review alternatives developed to alleviate negative impacts to 
lower end of Drain 16.  

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

5



Pembina County Drain 16 Expansion Analysis March 28th, 2024

Public Meeting 6

• 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: 4.0”
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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
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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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• Proposed Drain 16 lateral alignment

• Modified profile on Drain 16 lateral to reduce 
negative impacts to downstream landowners

• Added alternate route for flood water to reduce 
negative impacts to Drain 16 landowners

• Alternate route utilizes existing channel north of 
Highway 5. 

• Modifications to Drain 64 to accommodate 
increased flow coming from Drain 16 watershed. 
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New Channel to Divert 
Flow to Drain 64
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Flow Split Location
2 Lines of 54” Equivalent CMPA
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Existing Drain 64 Channel 
North of Highway 5
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Drain 64 
Improvements
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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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Rainfall Depth: 4.0”
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Rainfall Depth: 4.0”
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Approximate 
Swale Elevation
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Discharge on Day 5 is 
substantially higher with 

proposed scenario
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However, water levels are 
low enough in the channel 

to still provide drainage 
for adjacent fields.
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Approximate 
Swale Elevation

Field drainage still possible 
because water level is below the 

swale. 
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Box Culverts 
to Remain
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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 Finalize preferred alternative. 

o Develop concept design of preferred alternative

Public 
Participation
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• PCWRD would pursue cost share through the North Dakota 
Department of Water Resources

o Up to 45% cost share for construction and engineering

• Potentially utilize NDDOT funds for highway crossings

• Total construction cost estimated to be $14,500,000 to $16,500,000

• Total project cost estimated to be $19,000,000 to $22,000,000

o Non-construction costs include land rights (permanent and 
temporary right-of-way acquisition), engineering, and permitting

• Costs with full project cost being assessed locally:

Total Cost Per AcreArea (Ac)Area Description

$600 - $66032,500
Existing Drain 16 

Assessment Area

$400 - $45048,500Full Drain 16 Watershed
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• PCWRD would pursue cost share through the North Dakota 
Department of Water Resources

o Up to 45% cost share for construction and engineering

• Potentially utilize NDDOT funds for highway crossings

• Total construction cost estimated to be $14,500,000 to $16,500,000

• Total project cost estimated to be $19,000,000 to $22,000,000

o Non-construction costs include land rights (permanent and 
temporary right-of-way acquisition), engineering, and permitting

• Costs with all cost share components secured:

Total Cost Per AcreArea (Ac)Area Description

$340 - $38032,500
Existing Drain 16 

Assessment Area

$230 - $26048,500Full Drain 16 Watershed
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• Comment sheets 
available at the 
public meeting on 
March 28th and on 
PCWRD website.  

• Map of watershed is 
provided on the 
reverse side.

• Submit comments 
by April 26th, 2024.

68


