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Overview
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› Six-Mile Creek Feasibility Project
⁄ Reduce flood risk along Six-Mile Creek

⁄ Funded by:
» City of Brookings

» South Dakota Department Public Safety

› FEMA Model to Study Model

› Development of Flood Mitigation Concepts

› Benefit Cost Analysis

› Next Steps



Existing Conditions Study Model
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› Proposed Effective Model
› Regional Model updated for Study

› Area of Focus
» Northern Extent = Hwy 14 Bypass

» Eastern Extent = Medary Avenue

» Western Extent = Hwy 14 diagonal

» Southern Extent = 6th Street

⁄ Impacts approximately 230 structures

⁄ Baseline for flood mitigation concepts and 
ideas



Flood mitigation concepts
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› Primary Concepts
⁄ Channel 

Connectivity

⁄ Lengthen 
Diagonal Bridges

⁄ Levees

⁄ Channel Bypass

⁄ Upstream 
Detention



Lengthen North Hwy 14 Bridge
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› Goal 
⁄ Allow more flow through 

Hwy 14 (currently holds 
back water)

› Approach
⁄ Lengthened North and 

South Channel Bridge
⁄ Analyzed together and 

separately

› Notes
⁄ Determined that the 

south bridge has minimal 
impact on lowering WSEs 
and was removed as part 
of the alternative



North Bridge - Details
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› North Bridge
⁄ Existing length = 100’

⁄ Proposed length = 500’

⁄ Length increase = 400’

› Increased opening area even 
further by lowering the 
existing terrain

Existing opening area (red line) ~ 670 ft^2

Proposed opening area (green line) ~ 3,320 ft^2



Lengthen North Hwy 14 Bridges– 100 yr Preliminary Results
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› Damage Results:
⁄ Existing: $43.6 mil

⁄ Proposed: $29.0 mil

⁄ Reduction: $14.6 mil

› Opinion of Probable 
Cost: $11 - $12 mil 

› Benefit-Cost Ration: 
0.62 – 0.93

› Challenges
⁄ Downstream impacts



Channel Connectivity and Hwy 14 N. Bridges
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› Goal 
⁄ Allow more water to flow 

through the north channel 
to alleviate flooding along 
the south channel through 
the City of Brookings

› Approach
⁄ Enhance natural inter-

basin transfer

⁄ Numerous iterations

⁄ Had to be paired with 
lengthening the north 
bridges on Hwy 14

Lengthened 
bridges

Channel 
Connectivity



Channel Connectivity– 100 yr Prelim Results
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› Damage Results:
⁄ Existing: $43.6 mil
⁄ Proposed: $27.6 mil
⁄ Reduction: $16.0 mil

› Opinion of Probable 
Cost: $21 - $23 mil

› Benefit Cost Ratio: 0.48 
– 0.71

› Challenges:
⁄ Wetlands
⁄ Easements
⁄ Downstream 

impacts
Green = decreased WSE
Red = increased WSE
White = minor WSE changes



Channel bypass
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› Goal 
⁄ Channel to direct flow 

around the City of 
Brookings

» Decrease flow in the north 
and south channels

› Approach
⁄ Large scale floodwater 

control

⁄ Berm added to the south 
side to help contain flow



Channel Bypass– 100 yr Preliminary Results
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› Damage Results:
⁄ Existing: $43.6 mil
⁄ Proposed: $17.8 mil
⁄ Reduction: $25.8 mil

› Opinion of Probable Cost: $38 
– $40 mil

› Benefit-Cost Ration : 0.58 -
0.77

› Challenges
⁄ Would require 2-3 new 

structures
⁄ Wetlands
⁄ Property Acquisition/ 

Easements
⁄ Complexity
⁄ Downstream Impacts

Green = decreased WSE
Red = increased WSE
White = minor WSE changes



Upstream Detention
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› Goal 
⁄ Detain water upstream and 

slowly release it to minimize 
adverse impacts 
downstream

› Approach
⁄ Dry dam

⁄ Simplified “Footprint”

⁄ Utilized a levee to hold back 
water

⁄ Static controls



Upstream Detention– 100 yr Preliminary Results
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› Damage Results:
⁄ Existing: $43.6 mil
⁄ Proposed: $16.4 mil
⁄ Reduction: $27.2 mil

› Opinion of Probable Cost : $18 
- $20 mil

› Benefit-Cost Ratio : 1.11 – 1.49

› Concerns:
⁄ High Hazard Dam 

classification
⁄ Property 

acquisitions/easements
⁄ Wetlands 



Levees
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› Goal 
⁄ Protect homes and 

businesses from 
floodwaters within the 
focus area

› Approach
⁄ General configurations 

tested

⁄ 4 Levee Scenario/2 
Levee Scenario

⁄ Careful consideration 
required-lateral and 
downstream impacts



Levee V1– 100 yr Preliminary Results
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› Damage Results:
⁄ Existing: $43.6 mil

⁄ Proposed: $16.6 mil

⁄ Reduction: $27.0 mil

› Opinion of Probable  Cost: 
$43 - $45 mil

› Benefit-Cost Ratio: 0.49 –
0.66

› Challenges
⁄ Levee classification

⁄ Complexity

⁄ Land acquisition/easement



Options

Opinion of  

Probable Project  

Cost

($ Million)

Proposed Benefits  

($ Million)

Benefit-Cost  

Ratio

Lengthen N Hwy 14 Diagonal  

Bridge
20.2 7.4 –11.5 0.37 – 0.57

Channel Connectivity and  

North Bridge
24.1 10.1 –15.7 0.40 – 0.61

Channel Bypass 48.8 19.5 –30.4 0.27 – 0.36

Upstream Detention 11.8 18.7 –29.2 1.12 – 1.49

Levees 27.5 19.2 –29.9 0.50 – 0.67

Summary of Benefit-Cost Analysis of mitigation options



Next Steps

› Refinement of Mitigation Options
⁄ Utilize FEMA Technical Assistance 

› FEMA Phased Grant
⁄ Further Development/Refinement

⁄ Design
» Competitive BRIC Grant – Building Resilient Infrastructure and Communities

» FMA Grant – Flood Mitigation Assistance

› Develop Maintenance Program for Six-Mile Creek
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