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Design process: Risk & uncertainty evaluation 

http://oregonkayaking.net/creeks/pyramid/pyramid.html



Design consideration: Site selection



Design consideration: Site selection



Design consideration: Site feasibility



Design consideration: Stability
“Can’t nobody hold me down” Puff Daddy f. Mase, 1997



Design consideration: Stability…to ballast or not? 



Design consideration: Anchoring

Interlocking structure

Cedar Creek, WA

Vertical snag/piling

BoulderBackfill



Design consideration: Vertical Pile Anchoring
“Good vibrations” – Marky Mark and the Funky Bunch, 1991

(Video)



Design consideration: Vertical Pile Anchoring
“Good vibrations” – Marky Mark and the Funky Bunch, 1991



Design consideration: Size of structure



Design consideration: Size of structure



Design consideration: Size of structure



Klickitat River, WA

Design consideration: Placement and orientation



Design consideration: Process-promoting 



Salmon Creek, WA

Design consideration: Brush packing



Wood removed from Swift Reservoir, Lewis River, WA

Design consideration: Materials



Project consideration: Permitting

• Streamline permit

• FEMA No-Rise policy

• Public safety (signage)

Lewis River, WA



Project consideration: Cost estimation

Factors

• Size of project

• Source of material

• Numbers of pieces

• Size of pieces

• Transportation

• Access

• Dewatering



Construction considerations:  Feasibility 

Clear Creek, OR



• Based on goals and objectives

• Implementation effectiveness

– Use by target species

– Performance

• Movement not necessarily 

failure

Kelley Creek

Project consideration: Monitoring and maintenance 



2. Roughened Channels



2. Roughened Channels

By Dan Miller (in absentia)

Go Rams!



The problem



The problem



Solution: Roughened Channel 



Basic design processes

Establish Design Criteria





Basic design processes

Hydrology + basic 
geomorph

1-D, 2-D or other 
hydraulic model

Fit the project to the 
geomorphic setting, 

sleep well

Moment force 
considerations

Acknowledge Risk & Uncertainty 

Identify 
Constraints

Establish Design Criteria



Design Consideration: Substrate



Roughened Channel Ingredients 



Roughened Channel Ingredients 



Roughened Channel Ingredients 



Placing Roughened Channel Ingredients 



Placing Roughened Channel Ingredients 



Placing Roughened Channel Ingredients 



Placing Roughened Channel Ingredients 



Placing Roughened Channel Ingredients 



Final Washed Surface



Indian Creek culvert replacement - before



Indian Creek culvert replacement - after



Satus Creek – Before Construction



Satus Creek – During Construction



Satus Creek – After Construction
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