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Summary Points of Presentation 

Å  Salmon Restoration Progress in Upstream Areas 

 

Å  Need to Fix Predation Problems in the Delta to   

Fully Realize the Benefits of Upstream Actions 

 

Å  Potential High Unimpaired Flow Criteria Impacts 

on Salmon 

 

Å  Recommended Actions and Studies to Benefit 

Salmon 
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2012 - Dam Gates Out Year Round 

1987 - Dam Gates Out 6 months/yr 

1993 - Dam Gates Out 8 months/yr 

Progress ï Red Bluff Diversion Dam 
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Progress ï Salmon Spawning Habitats 
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Progress ï Salmon Spawning Habitats 

Large-Scale 

Spawning Gravel 

Injections 
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USFWS Photo 
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Progress ï Salmon Spawning Habitats 
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Female Chinook Salmon 
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Progress ï Pollution Control 
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Progress ï Water Temperatures 

U.S. Bureau of Reclamation Photo and Schematic 
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Salmon Eggs 

Salmon Alevins 
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Progress ï Water Temperatures 

Whiskeytown

Reservoir
Redding

Black Butte 
Reservoir

Chico

Camp Far 
West 

Reservior 

Sacramento

Englebright

Reservoir

New

Bullards Bar

Reservoir

Lake 
Oroville

Folsom 
Lake

Banks 
Pumping 

Plant
Tracy 

Pumping 
Plant

South 
Bay 

Aqueduct

Camanche 
Reservoir Pardee 

Reservoir

Lake 
Berryessa

Yolo 
Bypass

Red Bluff 
Diversion 

Dam

Clair Engle 
Lake

Yuba 
River

Feather 
River

American 
River

Cosumnes 
River

Mokelumne 
River

San Joaquin 
River

Pacific

Ocean

N

S

W E

Shasta 
Dam

Keswick 
Dam

San

Francisco

Delta 
Mendota 

Canal

Clear 
Lake 

USFWS Photo 

© Dave Vogel 



Natural Resource Scientists, Inc.  

Winter -Run Chinook 10 -Point Action Plan  

Developed in 1986 by  

 Dave Vogel (USFWS) and John Hayes (DFG)  
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1) Raise the Red Bluff Diversion Dam gates:  Completed  

2) Develop winter-run Chinook salmon propagation program:  Completed 

3) Restore spawning habitat in Redding area:  Partially Completed  

4) Control pikeminnow at Red Bluff Diversion Dam:  Completed  

5) Restrict in-river fishery:  Completed  

6) Develop water temperature control:  Completed  

7) Correct Iron Mountain Mine pollution problem:  Completed  

8) Fix problems at Anderson-Cottonwood Irrigation District dam:  Completed 

9) Correct stilling basin problem at Keswick Dam:  Completed  

10) Continue and expand studies on winter-run Chinook:  Partially Completed

   



Natural Resource Scientists, Inc.  

12 

Clear Creek 

ï Dam Removal, Flows, & Spawning Gravels 

Battle Creek 

ï Large-Scale Watershed Restoration 

Lower Yuba River 

ï Lower Yuba River Accord 

Numerous Smaller Tributaries 

ï Flows, Fish Screens, Habitat and Fish Passage 

Improvements 

Progress ï Tributary Restoration 

Lower American River 

ï Water Forum Flows in NMFS 2009 BiOp 

Lower Feather River 

ï FERC Settlement Flows and Actions 
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Watershed 

Groups  
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Progress ï Tributary Restoration 

Improved 

Watershed 

Conditions  



Recent Fish Screen 

Projects through 2012 

14 

Natural Resource Scientists, Inc.  

> $500 Million 
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In-River Surveys of Unscreened Diversions 



Unscreened Diversion Surveys 
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No Large Impacts on Salmonids Observed 
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Over $1,000,000,000  Has Been Spent 

on Anadromous Fish Restoration  
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Why Have the Fish Runs Not Recovered?  

© Dave Vogel 
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Sacramento ï San Joaquin Delta 
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Pikeminnow Largemouth 

Bass 

Striped Bass 

Predators on Salmonids 

© Dave Vogel © Dave Vogel 
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Salmon Telemetry Studies 

in the Delta (15 Years) 
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Acoustic Tag 

Radio Tag 

Juvenile Salmon Telemetry 

Studies in the Delta 

© Dave Vogel 
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Dual-Frequency Identification 

Sonar Surveys in the Delta 
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Sonar Camera Sonar Image 

YouTube Footage:  NRSIncorporated 
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Delta Cross Channel 

Georgiana Slough 

Sacramento River 
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Delta Cross Channel and Georgiana Slough Studies 



Telemetered Locations of Salmon Smolts  

Advection by 

Large Tidal 

Prisms 

Mainstem  

Sacramento River  

Release 

Location  
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Mainstem  San 

Joaquin River  

Release 

Location  25 
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Telemetered Locations of Salmon Smolts  
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= Acoustic Receivers 

Chipps 

Island 

Salmon 

Survival 

End 

Point 

Hypothetical Acoustic Telemetry Array to 

Estimate Salmon Survival  

Acoustic Tag © Dave Vogel 

Fish Release 

Fish Release 

Miniaturized 

Acoustic Tag 

(Different 

Technology)  



Acoustic -Tagged 

Salmon No. 1021  

Acoustic -Tagged 

Salmon No. 1035  

Acoustic -Tagged 

Salmon No. 1105  

Movement Patterns were 

Identical for all 3 

Transmitters  

Conclusion:     

3 Salmon Eaten 

by 1 Predator  
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Juvenile Acoustic -

Tagged Salmon 

Released at Different 

Times and Locations 

Arrived Downstream at 

the Same Second  

Acoustic Echograms  



Re -analysis changed salmon survival estimates in a lower 

Sacramento River study from 100% survival  to 100% mortality . 

Ramifications of Striped Bass Predation 

on Acoustic -Tagged Salmon  
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DFG Photo 

Statistical models failing to account for this 

predation problem would be in error.  


