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Pacific
Northwest  ViRDCt Dam Passage Survival Model

@ R Live fish released far enough upstream of the dam to

allow tagging/handling recovery and distribute as run-
of-river fish

V Live fish detected passing the dam form a virtual
1 release group for estimating dam passage survival

Dead fish released at the dam to correct the bias that

S
ik J'D GJJ' D1 occurs from detecting V;, fish that died during passage
h A . po------- - e o e - -

Assumption: The probability of dead-released fish

A q) arriving at the tailrace array and being detected (®) are
representative of the probabilities of arrival and detection

of fish from the V, group that die during dam passage
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Northwest  Receiver Deployment at LGR
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Northwest  Receiver Deployment at LMN
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Northwest  Acoustic Transmitter

* Designed for juvenile lamprey

and eels Micro-battery

e Dimensions: 12.0 mm x 2.0 mm
 Mass: 0.08 g
* Source level: 148 dB

 Tag life: ~30 days at 5-s pulse
rate interval

Circuit board

PZT transducer

 Carrier frequency: 416.7 kHz
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Northwest  VViRDCt Model Assumption Tests — ROR Juveniles

* The temporal distribution of dead-released fish did not differ from that of live-
released fish that died during dam passage at LGR and LMN

* The spatial (i.e., route) distribution of dead-released fish did not differ from
that of live-released fish that died during dam passage at LGR and LMN

* The dead-released detection rate did not differ by route (powerhouse vs.
spillway) at LGR or LMN
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LGR Dam Passage — ROR juveniles

~ Season  Routes LiveN §  §(SE) 2022

All 312 0.8060 0.0462 Full season: 0.9111
All 119 0.8450 0.0696  May-Jun: 0.9823
All 193 0.7909 0.0590

PH 185 0.7986 0.0556

SW 127 0.8191 0.0591
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46 of 262 (18%) of larval lamprey released upstream of LGR were
detected passing LGR

LGR Dam Passage — ROR larvae

JBS 3%
Turbines 39%
RSW 11%

Deep spill  48%
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LMN Dam Passage — ROR juveniles

LMN-to-lce Harbor Pool — ROR juveniles

0.8571 0.0673

14
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LGR Forebay
LGR

LGR Tailrace

Central Ferry
LGS Forebay
LGS

LMN Forebay
LMN

LMN Tailrace
IHR Pool

IHR Forebay

IHR

MCN

Detection Location

Survival

Detection Probability Estimates — ROR Juveniles

AT ROR juv. p (SE) PIT ROR juv. p (SE)

1.0000 (0.0000)
0.9959 (0.0040)
0.9877 (0.0071)
0.9915 (0.0060)
0.9897 (0.0073)

NA
0.9889 (0.0078)
0.9862 (0.0097)
0.9854 (0.0103)
0.9912 (0.0088)
0.9881 (0.0118)

NA

NA

NA
0.1445 (0.0545)
NA
NA
NA
Not estimable
NA
0.0526 (0.0512)
NA
NA
NA

Not estimable
0.1429 (0.1323) /

Likely overestimated.
Of the 7 fish detected
downstream of MCN, 1
was detected at MCN
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Pacific

Northwest  Reach Estimates — ROR Juveniles (2023 vs. 2022)
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Northwest  Factors Affecting Passage Routing — ROR Juveniles

4
nght 114 8 37 45 13 42 55
GC 259 6 48 54 8 37 46
PS 51 4 80 84 2 14 16
Overall 312 5 54 59 7 33 41
2022
Overall

*GC: Gas Cap; PS: Performance Standard
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~ TotalN  PH%  RSW%  DeepSpill% Spillway %
Day 83 41 5 54 59

Night 96 36 10 53 64
GC 98 28 9 63 72
B 77 53 6 40 47
Overall 179 39 8 54 61

*GC: Gas Cap; PS: Performance Standard
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Pacific Factors Affecting Passage Routing — ROR Juveniles (2022 &
Northwest  2023)
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Pacific
Northwest  Forebay Residence & Tailrace Egress Times — ROR Juveniles
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Pacific
Northwest  Forebay Residence & Tailrace Egress Times — ROR Juveniles
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» LGR dam passage survival is lower in 2023 compared to 2022 for ROR juveniles

» LGR-to-CF survival is higher in 2023 compared to 2022 and LGR-to-IHR similar in 2023
and 2022 for ROR juveniles

* ROR juvenile survival is similar for powerhouse and spillway passed fish
 Larval fish did not appear to migrate

« Survival of artificially propagated juvenile lamprey lower than ROR juveniles
: * Very high uncertainty associated with PIT estimates

» Forebay residence times generally quite low (<5 h)

 Tailrace egress times highly variable and highest during PS spill

» Passage routing affected by spill, cross-channel approach location, total discharge, forebay
temperature, diel period
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