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Solution — Part 1

* Multiple Passage Routes in Upper Falls
e Overlapping Passage Flow Windows
* Decrease Flow Concentration, Reduce EDF
* Measures to Reduce Debris Blockage

* Follow Bedrock Topography
* Minimize Blasting
* Carve Pools by Controlled Blasting
* Relocate Boulders and Waste Rock Onsite




Solution - Part 2

* Raise Approach Pool WSEs - Decrease Leaping Heights
e Use Local Material
* Increase Roughness, Downstream Hydraulic Control
 Emulate Boulder Garden Between Falls
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Key Fish Passage Design Considerations

e Analysis of Leaping Heights j
* Pool Depth/Area vs. Barrier Profile ----------- o 2
» # Steps, Notch Backwatering to Reduce Height

* Energy Dissipation Factor (EDF)

* Passage Flow Windows P

* Define Overall Flow Range
* Redundant Design Routes w/ Overlapping Windows

 Debris Accommodation
 Woody Debris
e Cobbles
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Hydraulic Modeling

» 2D HEC-RAS Model — Flow Splits To Each
Passage Route

* For Given Flow Split, Use Analytical Weir
Hydraulic Calculations in Design
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Permitting

 Joint Application (IDWR, USACE, IDL)

* Preconstruction Notification Watershed
* Confirm USACE NWP Eligibility

* IDEQ 401 WQ Certification
 Meet USACE NWP Conditions

e ESA - BPA’s HIP Ill Process

* Basis of Design Report Format
« Comment Review Project Tracking Form

JOINT APPLICATION FOR PERMITS

U.5. ARMY CORPS OF ENGINEERS - IDAHO DEPARTMENT OF WATER RESOURCES - IDAHO DEFARTMENT OF LANDS
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giged or fill mater
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Flow

Management

1. Notch Bedrock
2. Fly In Sand Bags

and
Sac
3. Sea

Super
KS

Upstream
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* Monitor/Adjust Work As

Necessary For Best Results
* Potential for Underlying
Weaker Rock Stratum
* |f Necessary, Pin/Epoxy
Larger Broken Rock Pieces

Spider Excavators with pneumatic drills

Drilling and Blasting Blasting to form pools

Onsite monitoring to adapt design as
blasting proceeds
* Possible Weaker Rock Under Exposed Bedrock

Photo From Syblon-Reid
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Fish Protection

* Fish Salvage
* Exclusion Netting

.- 1 Dunlap, K.N. 2009. Blasting Bridges and Culverts: Water Overpressure and
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