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Flood prevention 
and damage 
reduction in the 
watersheds.

Project Purpose



Focus  Areas
1. 3 Failed Dams
2. 11 Remaining Dams



The Analysis

1

2

3

4

Water 
Modeling

Retrospective B/C Ratio Analysis
The retrospective B/C Ratio for each 
watershed since 1958

As-Built Dams Analysis
The projected flood protection impact 
for each watershed with all dams in as-
built condition

No Dams Analysis
The projected flood protection impact 
for each watershed with all dams 
decommissioned

Existing Conditions Analysis
The projected flood protection impact for each 
watershed with the existing conditions



Viable Alternatives

1

2
Alternatives

Decommissioning 
Alternative

Decommissioning the 
failed dams

Replacement
Downstream Alternative

Replacing the failed dams 
immediately downstream



Coon Creek Previous Studies
• 1958 Watershed Work Plan

• Watershed Plan B/C Ratio was 1.2

• The 14 structures reduced the 50-year 
floodplain by 338 acres

 1,303 to 992 acres

• 19% of the watershed controlled with the 14 
structures

• 1996 Krug Rainfall-Runoff Characteristics 
Study

• The 14 structures reduced the 2-year peak 
discharge 13% and the 100-yr peak discharge 
17%



Historic Watershed Cost by Year
In 2020 Dollar Terms
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Economic Damage Functions (EDF’s)
• Dam protection benefits 

based on avoided 
flooding costs

• Avoided costs can be 
area, linear & per unit 
based

• We estimated:
4 area EDF’s
5 linear EDF’s
2 per unit EDF’s

• Example is 4 land use 
protections by event 
intensity by $ avoided 
cost/acre

• Units are 2020 $/acre
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Retrospective Benefit Cost Analyses
Measured by NPV & B/C ratios in 2020 Dollar Terms 

 Dams avoided some 
flood costs over 60 
years

 Original estimates 
were optimistic.

 Dams protect some 
land uses, roads, 
lines, structures, 
crossings & reduce 
emergency services

 Total benefits were low 
because dam 
shadows are small.

 Recreation protection 
is a surprise dominant 
benefit—41.7%

Present Values by 
Protection Type Present Value

Land Uses $2,027,530
Infrastructure $3,461,536
Structures $543,155
Crossings $152,697
Recreation $6,016,726

Protection Sum (2020$$) $12,201,644
System Costs (2020$$) $13,304,083

Net Present Value 
(2020$$) -$1,102,439
Lifespan B/C ratio 0.92



Failed Dam Economic Analyses
In Millions of 2020 equivalent dollars

 Flood protection by 
itself does not meet 
economic criteria

 Avoiding 
decommission costs 
is a significant factor

 Recreation protection 
& production helps 
too

Criteria by Dam CC 21 CC 23 CC 29

NPV Replace Dam -$3.88 -$3.57 -$4.15

B/C Ratio Replace Dam 0.05 0.05 0.11

NPV Decommission -$1.84 -$1.06 -$2.03

NPV Avoid Decommission -$1.84 -$2.51 -$2.12

B/C Avoid Decommission 0.50 0.34 0.55



Baseline Condition with and without 
the Dams

100-year 
floodplain acres 

with dams

Increased 
floodplain acres

With all 14 Dams 2,705 -

Without any of 
the 14 Dams 2,933 228

Without 3 Failed 
Dams, Others 
Remain

2,796 91



Repair

Would result in 
replacement and is 
not feasible.



Dam 
Replacement 
Downstream

Replace structures 
immediately 
downstream to 
meet low hazard 
class

Concrete Auxiliary Spillway

Earthen Embankment

Earthen Embankment

Earthen Auxiliary 
Spillway

Original Design

Replacement Design



Dam Decommissioning
Excavate notch in the dam 
to pass 100-yr storm

Grade slopes to a 2:1 slope

Embankment not removed 
completely

Remove riser and outlet 
then grout pipe shut

• Annual CC Basin sediment produced = 
98K tons (Based 2009 Trimble Study)

• Total sediment accumulated behind 
each failed structure = 12K tons

No sediment removal 
included



Annual CC Basin 
Sediment:

98,000 tons

Accumulated 
Sediment Behind 

each failed 
structure:

12,000 tons

CC 21 – Luckasson

Photo: June 2021



Replacement vs. 
Decommissioning 
Alternatives

With Replacement of Failed 
Dams 

• Replaced dams provide 29 acres 
of flood protection

• B/C Ratio
• CC 21 – 0.50
• CC 23 – 0.34
• CC 29 – 0.55

• $12,300,000 Construction Cost

Decommissioned Failed 
Dams 

• $2,860,000 Construction Cost

FLOW DEPTH AT THE 
COON VALLEY BRIDGE
DECOMMISSIONED FAILED DAMS = 15.6’
REPLACE FAILED DAMS = 15.5’

FLOW DEPTH AT THE 
CHASEBURG BRIDGE
DECOMMISSIONED FAILED DAMS = 12.4’
REPLACE FAILED DAMS = 12.1’



Upland 
Treatments
and
Floodplain 
Improvements
Do not meet the project 
purpose alone



























Upper Watershed Land Management
Luckasson (CC 21) 
Subwatershed
• The Curve Number can 

realistically be lowered from 67 
to 65 through land 
management practices

• Reduces the peak flow 
approximately 7% compared to 
CC 21 dam that reduces peak 
flow 55%

1958 Watershed 
Work Plan 

Land treatment will reduce the peak 
discharge from the 50-year flood 
11.7% and 5-year flood 15.7%

1996 Krug Rainfall-Runoff 
Characteristics Study (Coon 

Creek Watershed)
Agricultural practice changes from the 

1930s to the 1980s reduced the 2-yr peak 
discharge 72% and the 100-yr peak 

discharge 53%

Mostly accomplished prior to the 1958 plan



Upper Watershed 
Small Dams/Farm Ponds

CC 21 Luckasson
Subwatershed

• 11 Small Dams

• $650,000 Construction Cost

• Reduces the peak flow 
approximately 19% 
compared to CC 21 dam 
that reduces peak flow 55%



Floodplain 
Improvements
Coon Valley Bridge 
Pinch Point

• Will evaluate additional 
floodproofing diversions 
and berms as feasible

Coon Valley 
Bridge Pinch 
Point



Coon Creek
Alternative Summary Table

Analyses

1 Retrospective 0.92 Benefit Cost Ratio*

2 As-Built Dams 2,705 Acre 100 Year Floodplain

3 No Dams 2,933 Acre 100 Year Floodplain

4 Existing Conditions 2,796 Acre 100 Year Floodplain

*B/C Ratio of 0.41 without recreational benefits included

Alternative Benefit Cost Ratio Construction 
Costs

100-year Storm 
Flooded Acres

1 Repair of Failed Dams Not Considered a Structurally Sound Alternative

2 Replacement of Failed 
Dams

CC 21– 0.50
CC 23 – 0.34
CC 29 – 0.55

$12,300,000 2,767

3 Decommissioning of 
Failed Dams - $2,861,300 2,796



Remaining 
11 Dams

A Path Forward



Geologic 
Assessment 
and Risks



Assessment of Remaining Structures
Principal spillways Pipe 
Condition
Excessive join separation

Foundation Drains
All foundation drains at least 
partially plugged

Drawdown Pipe
Some plugged or corroded

H&H Analysis
Analyzed the structures 
according to current NRCS 
criteria



Coon Creek
Condition Assessment

Site Year 
Constructed

Remaining Structure Life 
without Repairs Priority

Coon Creek 14 (Struxness) 1962 10-15 years Moderate

Coon Creek 15 (Swenson) 1962 5-10 years High

Coon Creek 16 (Garlick) 1962 15-20 years Low
Coon Creek 17 (Melby) – High 
Hazard Dam 1962 5-10 years High

CC-24 (Peterson) 1963 15-20 years Low

CC-25 (Baltz) – High Hazard Dam 1961 5-10 years High

CC-31 (Mashak) 1961 5-10 years High
CC-33 (Korn Coulee) – High 
Hazard Dam 1960 5-10 years High

CC-35 (Cornell) 1962 15-20 years Low
Coon Creek 41 (Dahlen) – High 
Hazard Dam 1962 5-10 years High

CC-53 (Berg) 1963 15-20 years Low



High Hazard 
Dams
CC 17 Melby Dam
• Rod & Gun Club 

Campground
CC 25 Baltz-Amundson Dam
• Small cabin

CC 33 Korn Coulee Dam
• County working on flood 

proofing dike
CC 41 Dahlen Dam
• House and Golf Clubhouse



Environmental Compliance

• Water Resources 
• Topography, Geology and Soils 

(including erosion and 
sedimentation)

• Land Use 
• Wetlands
• Climate and Air Quality
• Utilities 

• Biological Resources (vegetation, 
wildlife, fisheries, threatened and 
endangered species)

• Recreation
• Socioeconomics
• Public Health and Safety
• Historic, Scientific, and Cultural 

Resources
• Aesthetic Considerations

National Environmental Policy Act (NEPA)



What’s next?

Counties select 
preferred alternative

Draft watershed plan 
and environmental 

compliance 
developed 

Public and agency 
review, comments 

incorporated

Final 
Watershed 
Plan-EIS 



USDA is an equal opportunity 
provider, employer and lender. 

Questions? 
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