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New Fish Weir for Foster Dam
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• Out with the old
• Wide and shallow
• Mean discharge:  250 cfs

• In with the new (March 2018)
• Narrow and deep
• Mean discharge:  530 cfs (300-860 cfs)



Radio Telemetry Study Objectives

• Post-construction full project assessment for passage and survival
• Compare 2018 with 2015 and 2016

• Radio- and PIT-tagged yearling Chinook salmon, age-2 wild 
surrogate winter steelhead and age-1.5 hatchery summer steelhead

• Two reservoir elevations
• Low pool = 615 fmsl
• High pool = 635 fmsl

• Estimate
• Passage distributions

• Route-specific and dam passage survival 
• Single-release/recapture model (Cormack-Jolly-Seber, CJS)

• Compare 2018 with 2015 and 2016
• Virtual Release with Dead Fish Correction (ViRDCt): 2018 only
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• Orion Receivers (Sigma Eight Inc.)
• Multiprotocol Integrated Telemetry 

Acquisition System (MITAS)
• Tag Life = ~51 days

Fish Sources, Sample Sizes, Tags
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Releases and Survival Study Design
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Foster Dam RT Detection Arrays
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Passage Distributions
Low Pool
Greatest through Weir in 2018

Chinook Salmon 
Passage (n)
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Survival:  Route-Specific
Low Pool
Comparable through Weir among Years
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Passage Distributions
High Pool
Greatest through Weir in 2018
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Survival:  Route-Specific
High Pool
Moderate through Weir in 2018
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Survival:  Dam Passage
ViRDCt = More Representative of Dam Survival

Su
rv

iv
al

 E
st

im
at

e 
(  

   
)

   

 

 

0.0

0.4

0.6

0.8

1.0
Low Pool
High Pool

2018
ViRDCt

2016 20182015
CJS

Chinook Salmon



13

Unit 1 Unit 2 SB4
Fish Weir

SB3 SB2 SB1
Low Pool 
615 fmsl

Passage Distributions
Low Pool
Comparable for Weir and SB3

Steelhead 
Passage (n)
2015 = 108
2016 = 69

2018 = 208
S-STH = 58
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Survival:  Route-Specific
Low Pool
2018 Comparable to 2015 and 2016
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Unit 1 Unit 2 SB4
Fish Weir
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Passage Distributions
High Pool
>90% Steelhead through the Weir
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Survival:  Route-Specific
High Pool
2018 Comparable to 2015 and 2016
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Survival:  Dam Passage
Similar Survival Among Pools      
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Post-Construction Weir Evaluation:  Upstream 
Side of the Weir Successfully Attracting Fish

• ViRDCt = more 
representative of 
dam passage survival
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SPILL WEIR PENSTOCK

• Preferred routes 
of passage
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Avian Predation

• 2.9% of 2018 detected study fish 
preyed upon by birds
 Minimum estimate

• Avian predation influences recovery 
of ESA-listed salmonid populations1

• Piscivorous birds consume 
significant numbers of juvenile 
Chinook salmon and steelhead at 
dams in the PNW 
 Significant mortality in the Snake 

and Columbia rivers2

 Lower predation rates in the Willamette 
River than in Columbia River3

20 Cormorants

1NOAA 2008
2Evans et al. 2016
3Evans et al. 2012
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Conclusions

• New Weir Design

 Upstream = 

 Successfully attracting fish and has become the preferred route of passage for all species evaluated

 Downstream = 

 Spring 2018 CJS survival estimates comparable to 2015 and 2016

 However, higher rates of severe events in the chute and fish injuries compared to other similar 
structures were noted as a result of the Sensor Fish and Balloon Tag evaluations

 Alternatives are being considered to improve weir survival and decrease injury rates

• Determine whether avian predation is a cause for concern



21

Lotek Wireless Inc.
Matt Knoff

Oregon Department of Fish and Wildlife
Brett Boyd
Fred Monzyk
Cameron Sharpe
South Santiam Fish Hatchery Staff

Oregon State University
Ryan Koch
Rob Chitwood
Karen Cogliati
Olivia Hankinson
David Noakes
Carl Schreck
Wild Fish Surrogate Team Staff

Sigma Eight
Cam Grant

Pacific Northwest National Laboratory
Bernardo Beirão
Kate Deters
Lysel Garavelli
Amy Goldman
Casey Grieshaber

Army Corps of Engineers
G. Eickman
Steve Gardner
Greg Taylor
Thomas Voldbaek
Chad Helms
Doug Garletts
Engineering Staff
Operations and Maintenance 
Staff at Foster Dam

Acknowledgments

This research was conducted in compliance with a protocol approved by PNNL’s Institutional Animal Care and Use Committee.

Kate Hall
Jill Janak
Tim Linley
John Stephenson
Shon Zimmerman



22

Questions?
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