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Wednesday, December 10, 2014
2014 AFEP Introduction

ADULT SALMON and STEELHEAD STUDIES

Session Introduction

Conversion of radio-tagged adult Chinook salmon and steelhead
through the Federal Columbia River Power System (FCRPS), 2013-
2014

Evaluation of adult salmon and steelhead passage behavior and
success in relation to fishway modifications at Bonneville Dam.
Evaluation of adult salmon and steelhead passage behavior in
relation to fishway modifications at The Dalles and John Day dams,
2013-2014

Steelhead kelt passage distributions and FCRPS survival and return
rates for fish tagged above and at Lower Granite Dam. (Year 3)
Overwintering distribution and behavior of adult steelhead in the
FCRPS,2013-2014

McNary Dam Adult Steelhead Direct Survival Study

Break (15 minutes)

Adult Steelhead and Chinook salmon passage, survival, and
conversion through the lower Snake River. New adult PIT detection
efficiencies.

Passage and Survival of Adult Snake River Sockeye Salmon within
and Upstream from the Federal Columbia River Power System
Migration Timing and Survival of PIT-tagged Adult Salmonids from
the Columbia River Estuary to Bonneville Dam, 2014

BYPASS SYSTEM STUDIES

Session Introduction

Lower Granite Dam Juvenile Fish Collection Channel Prototype
Overflow Weir and Enlarged Orifice Biological Evaluation, 2014.
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Lower Granite Dam Juvenile Fish Collection Channel Prototype
Overflow Weir and Enlarged Orifice: An Evaluation of Fish Injury and
Subsequent Survival

Juvenile Bypass System Selectivity at FCRPS Dams
Lunch

AVIAN PREDATION STUDIES

Session Introduction

Status of Caspian tern breeding colonies at both managed and un-
managed sites in the Columbia Basin and at Corps-constructed
islands

Connectivity of managed and un-managed Caspian tern breeding
colonies as revealed by resightings of banded individuals

Caspian tern response to management at Goose Island, Potholes
Reservoir, as indicated using satellite telemetry

Caspian tern predation on juvenile salmonids in the Columbia River
Basin: a synopsis of PIT tag recovery methods, analyses, and results
from 2014

Break (10 minutes)

PASSAGE AND SURVIVAL STUDIES

Session Introduction

Methods and Overview for Compliance Study Assessment of
Juvenile Salmonids at McNary and John Day Dam’s, 2014

Results of 2014 Survival Compliance Studies at McNary and John
Day Dams

2013 Little Goose Summer Juvenile Salmon Dam Passage
Performance Standard Route Survival Diagnostics

JSATS Tag development for juvenile salmon, sturgeon, eel, and
lamprey
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Thursday, December 11, 2014

Session Introduction
Pit-Tag reach survival estimates, 2014

Growth of Smolts Between Lower Granite and Bonneville Dams

Detection of PIT-Tagged Juvenile Salmonids Using a Surface Pair-
Trawl in the Columbia River Estuary, 2014

TRANSPORTATION STUDIES

Session Introduction

Determine the Seasonal Effects of Transporting fish from the Snake
River to optimize a Transportation Strategy.

Fall Chinook Transportation Evaluation

Analysis of straying rates and behaviors of Snake and Columbia River
salmon and steelhead

Break (10 minutes)

TURBINE SURVIVAL STUDIES

Session Introduction

Depth Distribution of Migrating Yearling and Subyearling Chinook
Salmon and Juvenile Steelhead In the Snake River

Lunch (1 hour)

LAMPREY STUDIES

Session Introduction

The 2014 adult Pacific lamprey migration: HD-PIT and radiotelemetry
summaries

Using the Juvenile Salmon Acoustic Telemetry (JSATS) system to
evaluate adult Pacific lamprey movements and fate in Columbia River
reservoirs, 2011-2014.

Pacific Lamprey swimming behavior and performance in relation to
passage barrier velocity, distance and turbulence in an experimental
flume, 2014

Development and use of lamprey passage structures at the
Bonneville Dam Lamprey Flume System and John Day Dam North
Fishway Entrance, 2013-2014.
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Modification and evaluation of lamprey passage structures (LPSs) at
Bonneville Dam and the John Day south fishway collection trap, 2014.

Break (10 minutes)

If you build it they will come: an experimental vertical climbing wall

Use of Network Theory to Evaluate Fish Passage Behavior at
Bonneville Dam

Evaluation of Adult Lamprey Passage Behavior in Relation to
Prototype McNary Dam South Shore Entrance Structure and
Estimating Total Ladder Escapement Through McNary and Ice Harbor
Dams.

Evaluation of Adult Pacific Lamprey Migration Behavior and Passage
Success in Lower Snake River

Assessment of Fluctuating Reservoir Elevations Using Hydraulic
Models and Impacts on Larval Pacific Lamprey Rearing Habitat in the
Bonneville Pool

Evaluation of Larval Pacific Lamprey Rearing in Mainstem Areas of the
Columbia and Snake Rivers Impacted by Dams

Adjourn
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Analysis of straying rates and behaviors of
Snake and Columbia River salmon and steelhead
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Overall Objective
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Conduct analysis of existing coded wire (CWT) and PIT tag
data to identify factors associated with straying by
Columbia River salmonids, with emphasis on “baseline”
rates of straying, and straying associated with transport.





Specific Objectives

For any given site (river, hatchery), do stray rates differ
between species/life history types?

For any given species/life history, do stray rates differ
between different populations of the same species?

Do stray rates of different populations differ between
years?

Do environmental factors influence straying out (i.e., not
going to the natal site) and straying in (i.e., entering a
given non-natal river)?

Do salmon transported by barge stray more than “run of
the river” fish, and are any effects dam- or site-specific?






Specific Objectives

For any given site (river, hatchery), do stray rates differ
between species/life history types?

For any given species/life history, do stray rates differ
between different populations of the same species?

Do stray rates of different populations differ between
years?

Do environmental factors influence straying out (i.e., not
going to the natal site) and straying in (i.e., entering a
given non-natal river)?






CWT Key Findings
Straying rates differed among species (i.e., Chinook, coho, steelhead), life-
history types (i.e., stream vs. ocean-type), and populations of salmon in the

Columbia River basin. Populations within a species may vary by an order of

magnitude in their straying rates.

Westley, Quinn, Dittman 2012. Rates of straying by hatchery-produced Pacific salmon (Oncorhynchus spp.)
and steelhead (Oncorhynchus mykiss) differ among species, life history types, and populations. Can. J. Fish.
Aquat. Sci. 70:735-746.

The straying rates of different hatchery stocks of Columbia River basin
Chinook salmon respond independently to alternative biotic and abiotic
conditions. Thus predicting straying rates requires population specific

estimates of response to changing conditions.

Westley, Dittman, Ward, Quinn, In review. Climate, density-dependence, and human factors influence dispersal
plasticity in populations of a migratory fish. Ecology

We identified three types of straying patterns among sites: distinguishable
(low straying out, low straying in), unattractive (high straying out, low straying
In), and attractive (low straying in, high straying out). Temperature and
distance upstream were primary determinants of site attractiveness for strays
In the Columbia Basin. westley, Bond, Quinn, Dittman in prep.





Specific Objectives

Do salmon transported by barge stray more than “run of
the river” fish, and are any effects dam- or site-specific?











Do salmon transported by barge stray more than
“run of the river” fish, and are any effects
population- or site=specific?

Steelhead and Spring Chinook demonstrate increased straying with
juvenile barge transport. (Reviewed in Keefer and Caudill 2014 Rev. Fish Biol.

Fisheries) -

Fall Chinook salmon produced in the Snake River basin _
-2000-2011 tag years/through 2013 return year -
-3,844,593 fish tagged Y
-1,993,162 detected F(;T%St only as smolts) = g—

PITpro (CBR) to identify transported fish and remove some errors

Keep only individuals:
-Detected migrating upriver as adults
-Known rearing location (LYFE, NPTH, etc.)

o

24.797 individuals included
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Analysis: PIT tag detection at mainstem dam sites
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PIT tag interrogation sites
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First, we looked at overall patterns of
migration and entry into non-natal
rivers, before comparing transported
to run of the river fish.





Analysis of straying by Snake River Chinook salmon

Upper Columbia
River

Snake River






Type I: Straying or “dipping in”
to tributaries prior to reaching
the Snake confluence

@D Forexample, 6 fish
entered the Hood River

and 2 of them were later
detected ascending the
Snake River

Klickitat R.

@ Walla Walla R.
Hood R. @ Umatilla R.

Deschutes R. mouth  John Day
~450 m upstream R.






Type II: Straying
past the Snake Methow R.
River into middle  EntiatR.

and upper Wenatchee R.
Columbia River

Okanagan R.

Yakima R:





Type II: Straying o 9
past the Snake Methow R.
River into middle  Entiat Re

and upper Wenatchee R.
Columbia River

kanagan R.

215 total detected above confluence





Fish detected entering tributaries of the Columbia
River below the confluence with the Snake River
Permanent strays Temporary strays

[  Run of river
O Transport a b-

10

Stray Rate (%)
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Rearing location

Many temporary strays entered non-natal
tribs but later ascended the Snake River.






Fish detected entering tributaries of the Columbia
River above the confluence with the Snake River

Stray Rate (%)

Permanent strays Temporary strays
J 0 Run of river
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Very few temporary strays — those turning
from the Snake River do not later find it.






- !
/
Biotic and Abiotic factors mfluencmg straylng )
\Mfn
£ A
Parameter Source
Day of the year of Bonneville ascent PitPro
Migration mode (Barge/Inriver) PitPro
Asbolute rkm from rearing to release site Google Earth
Rearing hatchery PTAGIS
Age at release Calculated
N Ocean years at return Calculated
Water temperature at Bonneville DART
“ Flow at Bonneville DART
Chinook at Bonneville DART
l Flow at Ice Harbor Dam DART
Temp at Ice Harbor Dam DART
Chinook at Ice harbor DART
Flow at Priest Rapids Dam DART
¢Temp at Ice Harbor Dam DART/PNNL
tChinook at E\Eiest Rapids Dam DART
k 50 0 50
KILOMETERS .
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Blotlc and Ablotlc factors mfluencmg straylng
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Below confluence straymg
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Biotic and Abiotic factors influencing stfaying
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Biotic and Abiotic factors influencing strayin
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Effects of Transport Dam on Straylng
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Effects of Transport Dam on Straylng
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Effects of Transport Dam on Straylng

Below confluence straylng
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Effects of Transport Dam on Straylng

Above confluence straying
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Effects of Transport Dam on Straylng

Above confluence straylng
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Conclusions

e S e
—— -

e High rates of temporary and permanent straying
. below the confluence were associated with juvenile
transport, ocean age, and Columbia River
temperatures.

e Straying above the confluence was largely
permanent and correlated primarily with transport.

¢ « Fish transported from the Snake River dams were
) 10.5 - 21 times more likely to stray than in-river
migrants, or those transported from McNary Dam.

L9
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Conclusions

Increasing numbers of tributary PIT tag
Interrogation sites offers great potential for
further straying studies. |

e Potential to improve homing fidelity with
alternate barge protocols

M .:-'.-.":F..-.'
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Net influences on overall straying rates
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Populations respond differently in straying
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Differences between Barged
and In-river Steelhead

Odorant Receptor Expression
Early (May 1)

B Barged
6 ® In-River Migrant (s

Relative OR 5.24 mRNA expression

Lower Granite McNary Bonneville





Objective 2. Assess importance of tributary
experience and exposure period
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Background

e 2001-2004 Studies

- Tagged at Lyons Ferry and Released Upstream of LGR (2001-2003)
- Tagged at LGR and Barged or Released in Tailrace (2004)

- Conventional Design and Analysis
Estimation of Number of In-River Fish Undetected (CO)





Background

e 2001-2004 Studies

- Yearling-Ocean-Entry Life History Tactic
Don’t complete migration as subyearlings
Some migrate while bypass systems are dewatered
Some migrate following spring





Background

e 2001-2004 Studies

- Conventional Methods Biased Because Survival Estimate Is Compromised





New Study Design
“TWS vs. BWS”

TWS = “Transport With Spill” Strategy

BWS = “Bypass With Spill” Strategy





TWS vs BWS Study Design

Figure 3. NOAA Proposal (December 2004 Revision)

: Single pool of
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Designated Designated
for transport for in-river
(50.0%) (50.0 %)

At all collector dams: Transport
every Group TWI fish collected;
return to river every Group BWI fish

collected
Primary Analysis Secondary Analysis
* Return Rate Group TWI  Return rate transport LGR-LGR
* Return Rate Group BWI  Return rate inriver LGR-LGR

» Compare Return Rates * “Conventional” T:B






TWS vs BWS Study Design

Figure 3. NOAA Proposal (December 2004 Revision)
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TWS vs BWS Study Design

Figure 3. NOAA Proposal (December 2004 Revision)
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TWS vs BWS Study Design

Figure 3. NOAA Proposal (December 2004 Revision)
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Primary Analysis

* Return Rate Group TWI
* Return Rate Group BWI
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* Return rate transport LGR-LGR
* Return rate inriver LGR-LGR
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Types of Fall Chinook Salmon

Natural

- Not enough of them to conduct a transportation evaluation

Hatchery Surrogates for Natural Fish

- Lyons Ferry fish specially reared at Irrigon and Dworshak NFH etc. (for study only)
Hatchery Production Subyearlings

Hatchery Production Yearlings

= Lyons Ferry production rearing





Releases Using TWS:BWS Design

2005: Surrogate Subyearlings in Snake and Clearwater
= Problems with rearing — used to develop and test analytical methods

2006, 2008-2010: Surrogates, Production Subyearlings and
Yearlings
= Adult returns complete, results shown today (2009 and 2010 preliminary)

2011, 2012: Surrogates, Production Subyearlings and Yearlings

= Adult returns and analyses to be completed

(Fish Not Available For Study in 2007)
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Surrogate Subyearlings

Clearwater Snake
Released #inBypass % Return Released #inBypass % Return
2006 TWS 48,260 1,717 0.28 113,774 25,511 0.21
BWS 48,263 1,804 0.24 113,798 25,247 0.18
2008 TWS 52,221 3,498 0.41 100,011 20,579 0.69
BWS 52,230 3,510 0.36 100,038 20,270 0.57
2009 TWS 45,006 1,448 0.54 118,871 14,739 0.09
BWS 45,010 1,408 0.54 117,351 14,385 0.08
2010 TWS 57,006 4,282 0.61 97,744 11,685 0.40
BWS 57,010 4,018 0.51 96,247 11,661 0.35






Production Subyearlings

Clearwater Snake
Released #inBypass % Return Released #inBypass % Return
2006 TWS 37,920 19,429 0.72 62,824 25,880 0.24
BWS 20,420 10,431 0.79 33,830 14,046 0.31
2008 TWS 25,464 7,142 1.45 88,312 31,051 1.31
BWS 30,007 8,630 1.18 103,247 36,598 1.24
2009 TWS 19,155 6,509 0.19 64,128 22,727 0.19
BWS 21,942 7,439 0.21 74,140 26,149 0.16
2010 TWS 28,956 10,592 0.63 82,062 31,754 0.80
BWS 39,665 13,682 0.66 96,005 37,340 0.86
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Ratio For Fish Never In A Bypass System
(Ratio Expected To Be 1.0)
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Detailed Analysis for Fish That
Entered Bypass Systems

= Seasonal T:B analysis for each collector dam

- Ignore TWS/BWS designations, use fish actually transported (T) and
actually bypassed (B)

= But first, let’s look at data pooled across the whole year
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Data

= Daily estimates of smolt-to-adult return rates (SARS)
= Two groups of smolts for each type/dam/study year:

Smolts collected and transported from dam (T)
Smolts bypassed at dam and returned to the tailrace (B)

= Count numbers of PIT-tagged smolts in each group each day

(J)

= Count numbers of adults that return from each daily smolt
group (A;)

= Estimated SAR for day i: R A
SAR; = %

@





Descriptive Analysis

= Models describe patterns through time:
= Fit a suite of Poisson log-linear regression models

SAR is (potentially) a function of
Experimental group (transported or bypassed at LGR)
Date of passage (day of year) (quadratic)
Interaction of group with date terms





Descriptive Analysis

= Models describe patterns through time:

= Model-average (gAICc) estimated SARs
= Derive T:B ratio curves and 95% confidence envelopes

@
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SAR(%)
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SAR(%)

T:B Ratio
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T:B Ratio by Date at McNary Damr

"  Biweekly
= Model-Averaged
95% Conf. Envel.

2006 Production Subyearling

01 2 3 45 6

" Biweekly
_|— Model-Averaged
95% Conf. Envel.

2008 Production Subyearling

T:B Ratio

01 2 3 4 5 6 0 1 2 3 45 6

01 2 3 4 5 6

= Model-Averaged

"  Biweekly

95% Conf. Envel.

2009 Production Subyearling

"  Biweekly
= Model-Averaged
95% Conf. Envel.

2010 Production Subyearling

May 15 Junl Jun15 Jull

Jul 15

Aug 1 Sep 1

Date at McNary Dam

Octl Octl5 Nov 1






Summary of estimated T.B relative to standard T:B=1.0
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Summary

< Higher return rates for bypassed fish until mid-June

< Higher return rates for transported fish after mid-June





Summary

< Higher return rates for bypassed fish until mid-June
< Higher return rates for transported fish after mid-June

=« Pooling annual data, averaging across years and subyearling
types, transported SAR was higher than bypassed at all dams:

= 7% higher at Lower Granite

= 10% higher at Little Goose

= 16% higher at Lower Monumental
= 220% higher at McNary





Next Steps For This Project

Add Data for Release Years 2011-2012

Analyze Age of Ocean Entry (Scale Analysis) and Age at Return
Analyze with and without jacks

Analyze rates of yearling-ocean-entry life history tactic

Analyze groups released late in summer





Questions?
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How and Why Do SARs and SAR Ratios Vary Within
Migration Seasons?

e Data — Caveats

= “Descriptive” Models — Estimated smooth curves describing SARs for
transported (T) and bypassed (B) fish through time

-- Derived curves for T:B ratios
-- Alternative Standards for evaluating ratios

= Results — A Few Detailed, Mostly Summary





Caveats

= Analyses are:

Mostly based on available (adventitious) data

Restricted by dates of adventitious data

Descriptive of patterns in SARs through time within seasons
Based on in-river migrants that were bypassed (C1)

Subject to confounding of mortality and straying

Limited by small numbers of adult returns for some years

= Analyses are not:

Based on planned, designed experiments
Able to shed much light on transport early in the season, 2006-2012

Prescriptive for transport on particular dates or under particular
conditions

Based on non-bypassed in-river migrants fish (CO), because date of
passage must be known

Able to determine effects of transport on straying





Data

= Daily estimates of smolt-to-adult return rates (SARS)
= Four groups of smolts for each species/rear-type/MY:

Smolts collected and transported from LGR and smolts
bypassed there and returned to the tailrace

Smolts tagged upstream from LGR or at LGR

= Count numbers of PIT-tagged smolts at LGR in each group
each day (J;)

= Count numbers of adults that return to LGR from each daily
smolt group (A))

= Estimated SAR for day i: SAR, = %





Descriptive Analysis

= Models describe patterns through time:
= Fit a suite of Poisson log-linear regression models
SAR is (potentially) a function of
Migration group (transported or bypassed at LGR)
Tagging location (upstream of LGR or at LGR)

Date of LGR passage (day of year)
Two-way and three-way interactions of above





Descriptive Analysis

= Models describe patterns through time:

< Model-average (gAICc) estimated SARs
= Derive T:B ratio curves and 95% confidence envelopes

@





Descriptive Analysis

= Models describe patterns through time:

= Assess model-averaged T:B relative to standards

@





Results
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MY 2010 - Tagged Upstream of Lower
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MY 2011 - Tagged Upstream of Lower
Transported or Bypassed at Lower Granite Dan
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MY 2012 - Tagged Upstream of Lower
Transported or Bypassed at Lower Granite Dan
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 1: Once fish were in the bypass system on a particular
day, was it better to transport them or return them to the river?
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 1: Once fish were in the bypass system on a particular
day, was it better to transport them or return them to the river?

T:.B > 1.0 indicates that among LGR-detected fish, those
transported (T) returned at a higher rate than those bypassed (C1)
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 1: Once fish were in the bypass system on a particular
day, was it better to transport them or return them to the river?

T:.B > 1.0 indicates that among LGR-detected fish, those
transported (T) returned at a higher rate than those bypassed (C1)

Alternative standards consider CO group as well
* Estimated SARs for CO fish are usually higher than for C1 fish
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 2: Did transported fish return at a higher rate than the
entire group of inriver migrant PIT-tagged fish (CO and C1)?
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 2: Did transported fish return at a higher rate than the
entire group of inriver migrant PIT-tagged fish (CO and C1)?

Actual value of this standard depends on relative return rates of
CO and C1, and on proportion of migrants in each group
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 3: Did transported fish return at a higher rate than
never-bypassed fish (C0O)?
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 3: Did transported fish return at a higher rate than
never-bypassed fish (C0O)?

Actual value of this standard depends on relative return rates of
CO and C1.
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SAR Ratio Standards

Ratios of estimated annual SAR of PIT-tagged fish not detected at Lower Granite, Little
Goose, or Lower Monumental Dams (includes detected and not-detected fish at McNarv
Dam) to estimated annual SA4R of PIT-tagged fish bypassed at Lower Granite Dam with
anv subsequent downstream detection history.

L

_ ; Wild = Hatchery

. Migration Year . Wild Chinook | Hatchery Chinook ; steelhead | steelhead

| 1998 ! 1.25 ; 1.55 287 ... 3.49
1995 1.10 | 1.07 1.40 1.89

| 2000 ] 0.84 | 0.96 g9 L 090

[ 2002 _ 1.40 ! 1.05 P09 1.10

L 2003 ! 1.42 f 1.15 S 2.01

| 2004 2.11 ] 2.14 NA 3.29

| 2005 _ 0.44 ! 1.67 POONA 2.40

L 2006 ! 1.54 f 1.19 I ) S 1.33

' 2007 1.00 ] 1.17 0.95 1.60

| 2008 _ 1.07 ! 0.50 o138 1.20

L 2009 ! 0.86 ! 0.94 P 159 | 115

| 2010 1.51 | 1.42 1.11 151

i 2011 | 1.74 ! 1.10 i 405 | 1.18
{2012 ! 0.79 f 1.06 N 1.01

. Geometric means: S e e
| 2006-2012 1.17 | 1.10 1.50 1.27

| 1998-2012 (exd.2001) | 114 b 121 P . 157

i 1998-2012 (exd. 2001.4.5) | 1.38






SAR Ratio Standards

Wild Chinook Hatchery Chinook Wild Steelhead Hatchery Steelhead
Migration SAR Prop. Alt. SAR Prop. Alt. SAR Prop. Alt. SAR Prop. Alt.
Year Ratio®* Nondet®  Std. Ratio®* Nondet’®  Std. Ratio° Nondet®  Std. Ratio® Nondet’®  Std.
1998-2005 1.14 0.39°  1.05° 1.21 057%  1.12° 1.38 0.40¢  1.15° 1.57 041%  1.23°
2006 1.14 0.28 1.04 1.21 0.43 1.09 1.38 0.18 1.07 1.57 0.15 1.08
2007 1.14 0.54 1.08 1.21 0.69 1.14 1.38 0.54 1.20 1.57 0.39 1.22
2008 1.14 0.38 1.05 1.21 0.55 1.11 1.38 0.35 1.13 1.57 0.50 1.28
2009 1.14 0.30 1.04 1.21 0.56 1.12 1.38 0.25 1.10 1.57 0.31 1.17
2010 1.14 0.63 1.09 1.21 0.84 1.17 1.38 0.71 1.27 1.57 0.75 1.43
2011 1.14 0.28 1.04 1.21 0.46 1.10 1.38 0.38 1.14 1.57 0.36 1.21
2012 1.14 0.29 1.04 1.21 0.48 1.10 1.38 0.36 1.14 1.57 0.39 1.22

a. Geometric mean of annual ratio of SAR of “never-detected” fish to SAR of fish detected at Lower Granite Dam, 1998-2012

(excl. 2001).
b. Proportion of inriver migrants (LGR-equivalent) not detected at Snake River collector dams.
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 4: Which (if any) standard tells us about the advisability
of transporting the (non-PIT-tagged) run at large?
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 4: Which (if any) standard tells us about the advisability
of transporting the (non-PIT-tagged) run at large?

= Transportation system On:
SAR = Pgo * SARg + (1-Pcg) * SAR;

population,On
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 4: Which (if any) standard tells us about the advisability
of transporting the (non-PIT-tagged) run at large?

= Transportation system On:
S'A‘Rlooloulation,On = Pco * SARgo + (1'PC0) ™ SAR;
= Transportation system Off:

SARpopuIation,Off = I:),CO * SAR,CO + (1'P’CO) * SAR’Cl
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SAR Ratio Standards

= Consider transported (T), bypassed migrant (C1), and
never-bypassed migrant (CO) groups

= Question 4: Which (if any) standard tells us about the advisability
of transporting the (non-PIT-tagged) run at large?

= Transportation system On:
S'A‘Rlooloulation,On = Pco * SARgo + (1'PC0) ™ SAR;
= Transportation system Off:

SARpopuIation,Off = I:),CO * SAR,CO + (1'P’CO) * SAR’Cl

Unless there is some way to appreciably increase P, the
answer depends on SARs of Tvs. C1

@





SAR(%) for tagged abo'

T:B Ratio

Wild Chinook 2009

'I*.I‘zansported or Bypassed at Lower Granite Dan

Based only on tagged ab§/e LvGR

Based only on tagged at LGl

S " Transported
g o ]|" Bypalssej
4
%) o~ L
- ]
© 4 -l
T T T T T T T T T T
April 1 May 1 May 15 Junl April 1 May 1 May 15 Junl
Date at LGR Date at LGR
T:B Ratio
7
| — Based only on tagged above LGR (Adulfs: 76 ; 187) //’
= = Based only on tagged at LGR (Adults: 216 ; 96) R4
Smolt Passage Index~~ _ .7
— N ol s -
____________________,..,._.__-.—..—_—;—_—_—_—;—_1.-1-_.._.____: _______________
-—-— ’_’K
T T T T
April 1 April 15 May 1 May 15 Jun 1
Date at LGR





SAR(%) for tagged abo'

T:B Ratio

Wild Chinook 2010
'I*.I‘zansported or Bypassed at Lower Granite Dan

Based only on tagged ab§/e LvGR

Based only on tagged at LGl

® Transported 8 " Transported
|- Bypassed-[ $ o _| " Bypassed
4
%) o~
|
- ]
o | —
T T T T T T T
April 1 May 1 May 15 Junl April 1
Date at LGR
T:B Ratio

T

T T
May 1 May 15 Junl

Date at LGR

| = Based only on tagged above LGR (Ad\ul s: 58 ; 65)

\

= = Based only on tagged at LGR (Adults:\80 ; 58)
Smolt Passage Index N

April 15 May 1

May 15

Date at LGR





SAR(%) for tagged abo'

T:B Ratio

1.0 15 20

0.0 0.5

Wild Chinook 2011
'I*.I‘zansported or Bypassed at Lower Granite Dan

Based only on tagged ab§/e I?C\IGR

Based only on tagged at LGl

® Transported k) o " Transported
_| ® Bypassed §$ < _| " Bypassed
T
& 3
Lo
o |
o
| o | L
T T T T T T T T T T
April 1 May 1 May 15 Junl April 1 May 1 May 15 Junl
Date at LGR Date at LGR
T:B Ratio
| — Based only on tagged above LGR (Adulfs: 13 ; 53)
= = Based only on tagged at LGR (Adults: 32 ; 31)
Smolt Passage Index
e e LT T = e Py i —— e il
T T T T
April 1 April 15 May 1 May 15 Jun 1
Date at LGR





SAR(%) for tagged abo'

T:B Ratio

Wild Chinook 2012
'I*.I‘zansported or Bypassed at Lower Granite Dan

(=)}
Based only on tagged ab&e LvGR Based only on tagged at LGl
® Transported 8 " Transported
_| ® Bypassed $ o _| " Bypassed
4
%) o~
- ]
[~
" ° - W
T T T T T T T T T T
April 1 May 1 May 15 Junl April 1 May 1 May 15 Junl
Date at LGR Date at LGR
T:B Ratio
= Based only on tagged above LGR (Adulfs: 17 ; 145)
= = Based only on tagged at LGR (Adults: 99 ; 106)
Smolt Passage Index
e = = = = = i —— e e - —— . — == ————————— =
T T T T
April 1 April 15 May 1 May 15 Jun 1
Date at LGR





Wild Chinook Salmon - Lower Granite Dam
Summary of Model-Averaged T:B Values (Descriptive)
Standard = 1.0 (C1; Bypassed)

Based only on Fish Tagged Above LGR

2006 above only
2007 above only

2008 above only
2009 above only

2010 above only
2011 above only

2010 above only

Based only on Fish Tagged At LGR

2006 at only
2007 at only

2008 at only
2009 at only

2010 at only
2011 at only

2012 at only

15 Apr 01 May 15 May

01 Jun





Wild Chinook Salmon - Lower Granite Dam
Summary of Model-Averaged T:B Values (Descriptive)
Standard = All Inriver (C0 & C1)

Based only on Fish Tagged Above LGR

2006 above only
2007 above only

2008 above only
2009 above only

2010 above only
2011 above only

2012 above only

Based only on Fish Tagged At LGR

2006 at only
2007 at only

*

2008 at only
2009 at only

2010 at only
2011 atonly

2012 at only

15 Apr 01 May 15 May

01 Jun





Wild Chinook Salmon - Lower Granite Dam
Summary of Model-Averaged T:B Values (Descriptive)
Standard = CO (Never Bypassed)

Based only on Fish Tagged Above LGR

2006 above only
2007 above only

2008 above only
2009 above only

2010 above only
2011 above only

2010 above only

Based only on Fish Tagged At LGR

2006 at only
2007 at only

.

2008 at only
2009 at only

2010 at only
2011 atonly

2012 at only

15 Apr 01 May 15 May

01 Jun





SAR(%) for tagged abo'

T:B Ratio

0 1 2 3 45 6

Wild Steelhead 2009
'I“,F;ansported or Bypassed at Lower Granite Dan

(@)}
Based only on tagged ab@e LGR Based only on tagged at LGl

] - o |

® Transported kel " Transported

® Bypassed g Yq"B passed[
r <
g) o™ _]
~
-
o

T T T T T T T T T T
April 1 May 1 May 15 Junl April 1 May 1 May 15 Junl
Date at LGR Date at LGR
T:B Ratio
| = Based only on tagged above LGR (Adulls: 53; 81) -7 "
= = Based only on tagged at LGR (Adults: 296 ; 157) o -
Smolt Passage Index JPtde
///
-— = o> o,
- T - =
- -
]
-
- S| |\ ____J-L_
-~ =t O TTe~ael
T T T T
April 1 April 15 May 1 May 15 Jun 1
Date at LGR





SAR(%) for tagged abo'

Wild Steelhead 2010
'I*.I‘zansported or Bypassed at Lower Granite Dan
Based only on tagged at LGl

Based only on tagged ab§/e IrnGR

o
® Transportgd - 8 " Transported
g Y4 Bypasseg
[ | [ | =~
o
T i ’ @
N i i N
. T T .
1 0
o | o |
T T T T T T il T T T
April 1 May 1 May 15 Junl April 1 May 1 May 15 Junl
Date at LGR Date at LGR
T:B Ratio
< — —

| — Based only on tagged above LGR (Adulfs: 59 ; 43)

= = Based only on tagged at LGR WJS ; 140)
Smolt Passage Index

T:B Ratio

=== <-_-41._
~—=<_d_

April 1 April 15

May 1 May 15 Jun1

Date at LGR





SAR(%) for tagged abo'

T:B Ratio

2.0 3.0

1.0

0.0

Wild Steelhead 2011
'I*.I‘zansported or Bypassed at Lower Granite Dan

) Based only on tagged ab§/e I%OGR Based only on tagged at LGl
® Transported S " Tran3ported
B Bypasised S o "By se1j
T N
. 5
N o
| | — |
1
FELEE =] ’
T T T T T T T T T T
April 1 May 1 May 15 Junl April 1 May 1 May 15 Junl
Date at LGR Date at LGR
T:B Ratio
| = Basedonly on tagged\ébove\L_GR (Adults: 23 ; 24) - -
= = Based only on tagged at LGR (Aduits~9$=41tA--+------ -="
Smolt Passage Index

P

May 1 May 15

Date at LGR





SAR(%) for tagged abo'

T:B Ratio

Based only on tagged

Wild Steelhead 2012
'I*.I‘zansported or Bypassed at Lower Granite Dan

ab§/e IrnGR Based only on tagged at LGl

1= Transported 8 " Transported
- = Bypasied g Y4 Bypaﬁsed
_ 4 ™
&
_ o
_ N~ —
==

_ | o |

T T T T T T T T T T

April 1 May 1 May 15 Junl April 1 May 1 May 15 Junl

Date at LGR Date at LGR
T:B Ratio

| — Based only on tagged above LGR (Adulfs: 31 ; 115) P

Smolt Passage Index.

= = Based only on tag\ged at LGR (Adults: 2416 ; 231)

T o ey o L SV

April 1 April 15

May 1 May 15 Jun1

Date at LGR





Wild Steelhead - Lower Granite Dam
Summary of Model-Averaged T:B Values (Descriptive)

Standard = 1.0 (C1; Bypassed)

Based only on Fish Tagged Above LGR

2006 above only
2007 above only

2008 above only
2009 above only

2010 above only
2011 above only

2012 above only

Based only on Fish Tagged At LGR

2006 at only
2007 at only

2008 at only
2009 at only

2010 at only
2011 atonly

2012 at only

15 Apr

01 May

15 May

01 Jun





Wild Steelhead - Lower Granite Dam
Summary of Model-Averaged T:B Values (Descriptive)

Standard = All Inriver (C0 & C1)

Based only on Fish Tagged Above LGR

2006 above only
2007 above only

2008 above only
2009 above only

2010 above only
2011 above only

2012 above only

Based only on Fish Tagged At LGR

2006 at only
2007 at only

2008 at only
2009 at only

2010 at only
2011 atonly

2012 at only

15 Apr

01 May

15 May

01 Jun





Wild Steelhead - Lower Granite Dam
Summary of Model-Averaged T:B Values (Descriptive)

Standard = CO (Never Bypassed)

Based only on Fish Tagged Above LGR

2006 above only
2007 above only

2008 above only
2009 above only

2010 above only
2011 above only

2012 above only

Based only on Fish Tagged At LGR

2006 at only
2007 at only

2008 at only
2009 at only

2010 at only
2011 atonly

2012 at only

15 Apr

01 May

15 May

01 Jun





Next Steps

= Do All Analyses for Little Goose Dam and for Lower
Monumental Dam, if sufficient data

= Report in first half of 2015, updating through juvenile
migration year 2012 and adult returns through end of
2014





Next Steps

< Ultimate goal: Identify factors that can be used to make
transport/in-river strategy in real time

Collect data on environmental covariates (freshwater,
estuary, saltwater) that might affect T:B

Statistically evaluate models that explain patterns in
SAR, not just describe

Develop decision criteria





Questions?
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