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Setting:
PGE Clackamas Hydro Project
River Miles 22.3 – 31.7



Setting:



River Mill Dam:
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Migrant Collector

Spillway Exclusion Net

FSC and Exclusion Nets

Powerhouse Intakes

Built in 1911
First concrete fish ladder west of Mississippi River
80 ft head



River Mill Ladder: 1911 ‐ 2006



River Mill Ladder: 1911 ‐ 2006
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River Mill Ladder: 2007 ‐ present
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River Mill Ladder: 2007 ‐ present
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Overview
• Built in 2005‐2006
• 19 cfs
• Half Ice Harbor Style
Pools
• 10’ long
• 6’ wide x 6’ deep
• Weir Crests – 3’
• Orifice – 1.25’ x 1.5’

6” Radius upstream and downstream 
of entrance

• Entrance velocity:
6.4 – 7.2 fps



River Mill Ladder: 2007 ‐ present
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• Entrance velocity:
6.4 – 7.2 fps

Overview
• Built in 2005‐2006
• 19 cfs
• Half Ice Harbor Style
Pools
• 10’ long
• 6’ wide x 6’ deep
• Weir Crests – 3’
• Orifice – 1.25’ x 1.5’

Flush mounted entrance gates



River Mill Ladder: 2007 ‐ present
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Diffuser Velocities = 0.36 – 0.56 fps
0.75” Spacing



River Mill Ladder: 2007 ‐ present
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Weir:
• Velocity = 4.6 fps
• Chamfered edges

Orifice:
• Velocity = 6.9 fps
• Chamfered edges

Smooth grout finish



Ladder Performance Evaluation

Passage Rate
Year Tag Type # Released/In 

TR
Estimate 95% CI

2013 PIT 42 96% 68‐100%
Radio 37 84% 69‐92%

2015 PIT 51 94% 86‐100%
Radio 20 90% 70‐97%



Ladder Performance Evaluation
Ladder Passage Time Dam Passage Time

Median = 0.87 d
Max =       2.29 d

Median =   1.60 d
Max =       33.89 d



Regional Lamprey Passage Efficiency:

Migrant Collector

Spillway Exclusion Net

FSC and Exclusion Nets

Powerhouse Intakes

Figure developed from data presented in Keefer et al. 2012



Regional Lamprey Passage Efficiency:

Migrant Collector

Spillway Exclusion Net

FSC and Exclusion Nets

Powerhouse Intakes

Willamette Falls Ladder, Willamette R., OR

Three Mile Dam, Umatilla R., OR

Winchester Dam, N. Umpqua R., OR

Grote et al. 2014; Karchesky et al. 2010; Jackson and Moser 2012; Lampman 2011 

River Mill Dam

Yakima small diversion dams

Roza Dam, Yakima R., WA



Trends in Abundance:

Migrant Collector

Spillway Exclusion Net

FSC and Exclusion Nets

Powerhouse Intakes
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Trends in Abundance:

Migrant Collector

Spillway Exclusion Net

FSC and Exclusion Nets

Powerhouse Intakes
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Conclusions:

Migrant Collector

Spillway Exclusion Net

FSC and Exclusion Nets

Powerhouse Intakes

Original ladder was the first concrete fish ladder 
built west of the Mississippi

New ladder was the first built with lamprey 
specific design elements

Lamprey passage rate of 90% exceeds regional 
estimates by 10-90%

Passage times relatively rapid

Adult and juvenile counts trending upwards



Questions?
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