Final

DOWNSTREAM JUVENILE FISH
PASSAGE MONITORING VIA
ROTARY SCREW TRAPS

Bi-Annual Report

Prepared for

US Army Corps of Engineers
Portland District

211 E. 7th St., Ste. 480
Eugene, OR 97401-2773

Prepared by

ENVIRONMENTAL
ASSESSMENT
SERVICES

350 Hills St, Suite 112
Richland, Washington 99354

August 2024



This page intentionally left blank



Rotary Screw Trap Bi-Annual Report W9127N23R0015

TABLE OF CONTENTS

ACRONYMS AND ABBREVIATIONS .......coooeiiiiieieieieieeeeeeeeeeeeeeenenenenensnsnsssssnsssssnsnsssnsssssnsssnsnsnsnsnsnsnnnnnnnnnnn XV
ROTARY SCREW TRAP PROGRAM BI-ANNUAL REPORT .......cccccueueeeenennnnnnnnnnnnnnnsnsnnnsnsnsnnnsnnnsnsnnnnnnnnnns 1
[ oY i foTo 18 Tox i o] o R 1
Y =1 g T Yo N 2
Rotary Screw Traps and SQmpling SIS .............ooeoiiiee et e e e e 2
Data CONECHION ..o 4
Trapping Efficiency Trials @nd APPIOGCH ..............eeee et stea e stea e sineae e 7
24-Hour Post-Capture HOIAING TraIS ............oeeeeeeeeeeeeeeee ettt ettt ettt a e e e eessssaaaaae s 9
DALA ANGIYSIS ..ottt ettt e e e e ettt ta e e e e ettt e e e e e nr i raaaaaen 9
RESUIES ... 13
BIEIENDUSR RIVEL ...ttt ettt e e e e e e ettt e e e e e e e eetsae s e e e e e e tassaanennnneees 13
Detroit Head of Reservoir — North Santiam RIVES ................ccoooeeeeeeeieiiiiieiiiiieieieeeeeeeeeeeeeeeeeeeeeeeee 21
Big Cliff DA TaAIIFACE...........coe ettt e ettt e e et e e st e e e snneaaees 29
Green Peter Head of Reservoir — Middle Santiam RIVEL ...............uuueeeueuuueuerereieeiiesesasesesesesesesesessssnanns 42
Green Peter Dam Tailrace — Middle SQntiam RIVES ...............ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 51
Foster Dam Head of Reservoir — South Santiam RIVES ..............ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeaaaeee, 62
Cougar Dam HEAM OFf RESEIVOIN .............ueeeeeeeeeeeeeeee ettt ettt a e e e e s sessteaaaaeaesiaa 71
COUQGAI DAIM TAUITACE ...ttt ettt e e e e ettt a e e e e s s aaaaeeeaians 78
Fall Creek HEad Of RESEIVOII ............coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 91
Fall Creek Dam TaAilrACE................ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 97
Hills Creek Head of Reservoir — Middle Fork Willamette RIVEr................ccocoeeeeeeeeeeeeeieiiiiieieieeeeaaa 103
Hills Crek Dam TaUIFACE. ..........eeeeeeeeeeeeeeeeeeeeeeeeeeee ettt e e e e e ettt te e s e e e e e e tessinanaanneees 109
Lookout Point Head of Reservoir — Middle Fork Willamette RIVEr.................ccooveeeeeeeieieiaiiiaiaiaaana 122
LOOKOUE DAIM TaAUIFQCE ...ttt e ettt e e e e e e et tsee e e e e e e e tessineenaneeees 129
DEXIEI DAIM TAUIFACE ...ttt et e ettt e e e e e e e ete e e e e e e e et etsaenannaneeees 141
(0711 i [0] o 1< TN 150
Appendices

Appendix A — Locations of Rotary Screw Traps

Appendix B — Sampling Outages by Site

Appendix C — PIT Tags and VIE Tagging

Appendix D — Additional Injury Information

Appendix E — Trap Efficiency Analysis

Appendix F — Images of Injuries

Appendix G — Images of Non-Target Species

Appendix H — Images of Traps Sampling in Various Conditions

Appendix | — Adult Chinook Out planting Above Willamette Valley Projects 2010 to 2023 and Multi-year
Figures and Length Tables of Weekly Chinook Capture for Sites Sampling During the 2021
to 2024 Seasons

Appendix J — USGS 2024 Turbidity Gage for the Middle Santiam River Below Green Peter Dam

ENVIRONMENTAL
ASSESSMENT
SERVICES
Page i



Rotary Screw Trap Bi-Annual Report W9127N23R0015

This page intentionally left blank

ENVIRONMENTAL
ASSESSMENT
SERVICES
Page ii



Rotary Screw Trap Bi-Annual Report W9127N23R0015

List of Figures

Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

Figure 9.

Figure 10.

Figure 11.

Figure 12.

Figure 13.

Figure 14.

Figure 15.

Figure 16.

Figure 17.

Raw catch (top panel), standardized catch (middle panel), and weekly passage estimates
(bottom panel) of NOR juvenile Chinook at the Breitenbush River RST site overlayed with
flow (black line) and non-sampling weeks shaded out (gray)........cccccceveiiiiiiieeenieee e, 15

Length-frequency analysis for juvenile Chinook salmon at the Breitenbush River RST site. 16

Raw catch (top panel) and weekly standardized catch (bottom panel) of juvenile O. mykiss
overlayed with flow (black line) and non-sampling weeks shaded out (gray) at the

Breitenbush RIVEr RST SIte........uuuiiiiiiiiiiceeee e 16
Length-frequency analysis by brood year for juvenile O. mykiss at the Breitenbush River
ST T (PRSP 17
Copepod prevalence vs fork length on juvenile Chinook salmon captured at the Breitenbush
A S I | (- SRR 18
Copepod prevalence vs fork length on juvenile O. mykiss captured at the Breitenbush River
S BT (T USRS RPO 19

Raw catch (top panel), standardized catch (middle panel), and weekly passage estimates
(bottom panel) of NOR juvenile Chinook at the Detroit Head of Reservoir- North Santiam
River RST site with stream flow (black line) and non-sampling weeks shaded out (gray).... 23

Length-frequency of juvenile Chinook salmon by brood year at the Detroit Head of Reservoir
— NOrth Santiam SIte. .....ooiiii e 24

Shows raw catch (top panel) and weekly standardized catch (bottom panel) of juvenile O.
mykiss overlayed with flow (black line) and non-sampling weeks shaded out (gray) at the

Detroit Head of Reservoir — North Santiam Site...........coooiiiiiiiiii e 24
Length-frequency of juvenile O. mykiss by brood year at the Detroit Head of Reservoir —
North Santiam RIVEr Site. ... 25
Copepod prevalence vs fork length on juvenile Chinook salmon captured at Detroit Head of
RESEIVOIr RST SIte. ..o 26
Copepod prevalence vs fork length on juvenile O. mykiss captured at Detroit Head of
RESEIVOIr RST SIte. ..ot 27

Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
Chinook salmon at Big Cliff Dam with spill (black line), Powerhouse (gray line) and non-
sampling weeks shaded OUL (Qray). .....c.ueeeiiiiiie i e e e e e 32

Detroit Dam (top panel) and Big Cliff Dam (bottom panel) operations with forebay elevation
(black dot dash line), spill/RO outflow (black line) and powerhouse outflow (gray line).
Passage estimates with 95% confidence for juvenile Chinook salmon at Big Cliff Dam
(middle panel) with spill at Big Cliff Dam (black line), Powerhouse outflow from Big Cliff Dam
(gray line), Detroit forebay elevation (black dot dash line), and non-sampling weeks shaded
Lo UL (o = 1Y) TSP PTPRRRUPRR 33

Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile O.
mykiss at Big Cliff Dam with spill (black line), Powerhouse (gray line) and non-sampling

WEEKS Shaded OUL (GrAY)....eeeiueeieeiiiiiee ettt ettt e e sanee s 34
Length-frequency of juvenile Chinook salmon at the Big Cliff Dam Tailrace site. Top panel

shows all fish and bottom panel shows only the aged fish. ...........cccooiiiiiiii i, 35
Length-frequency of juvenile O. mykiss at the Big Cliff Dam Tailrace site. .........cc.cccevenneee. 35

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page iii



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Figure 18.

Figure 19.

Figure 20.

Figure 21.

Figure 22.

Figure 23.
Figure 24.
Figure 25.

Figure 26.

Figure 27.

Figure 28.

Figure 29.

Figure 30.
Figure 31.

Figure 32.

Figure 33.

Figure 34.

Injury rate of captured Chinook salmon below Big Cliff Dam displaying proportion of fish with
injuries by type (top panel) and descaling injuries and copepod presence (bottom panel).
The middle panel shows Big Cliff Dam operations with forebay elevation (black dot dash
line), spill (black line) and Powerhouse flow (gray line) at Big Cliff Dam.............ccccoceeeennnne. 38

Copepod prevalence vs fork length on juvenile Chinook salmon captured at Big Cliff Dam
LI 1L =T = T PR 39

Copepod prevalence vs fork length on juvenile O. mykiss captured at Big Cliff Dam Tailrace.
............................................................................................................................................... 39

Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
Chinook salmon at the Green Peter Head of Reservoir with stream gage height (black line)
and non-sampling weeks shaded OUt (Qray).........cceeeeiiiiiiiiiiiie e 45

Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile O.
mykiss at Green Peter Head of Reservoir with stream gage height (black line) and non-
sampling weeks shaded OUL (Gray). .......eeee i 46

Length-frequency of juvenile Chinook salmon at the Green Peter Head of Reservoir site. .. 46
Length-frequency of juvenile O. mykiss at the Green Peter Head of Reservoir site. ............ 47

Copepod prevalence vs fork length on juvenile Chinook salmon captured at Green Peter
(== T o Y Yo RSP 48

Copepod prevalence vs fork length on juvenile O. mykiss captured at Green Peter Head of
= ET= T AV o | R 49

Raw catch (top panel), weekly standardized catch (second panel), and weekly passage
estimates (bottom panel) of NOR juvenile Chinook salmon at Green Peter Dam Tailrace with
spill/RO (black line), Powerhouse flow (gray line), and non-sampling weeks shaded out
(gray). The third panel displays Green Peter Dam operations and features of interest with
spill/RO outflow (black line), Powerhouse outflow (gray line), and forebay elevation (black

Lo o) o F= 1] o I 10 T= ) TR PO PP PP PPPRR 54

Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
Chinook at Green Peter Dam Tailrace with spill (black line), Powerhouse (gray line), and
non-sampling weeks shaded out (gray). The middle panel displays Green Peter Dam
operations and features of interest with spill/RO outflow (black line), Powerhouse outflow
(gray line), and forebay elevation (black dot dash line)...........ccccceeviieiniciie e 55

] (= T T T ST PP OTRPPPPON 56
Age length-frequency for captured NOR O. mykiss at the Green Peter Dam Tailrace site. . 56

Injury rate of captured Chinook salmon below Green Peter Dam displaying proportion of fish
with injuries by type (top panel) and descaling injuries and copepod presence (bottom
panel). The middle panel shows Green Peter Dam operations and features of interest with
spill/RO flow (black line), Powerhouse flow (gray line), and forebay elevation (black dot dash
line). Bars with a “C” denote weeks in which continuous surface spill occurred while those
with “N” denote weeks when nighttime surface spill operations occurred.............ccccceevneeee.. 58

Copepod prevalence vs fork length on juvenile Chinook salmon captured at Green Peter
= T g I I =T = PP 59

Copepod prevalence vs fork length on juvenile O. mykiss captured at Green Peter Dam
1K= 1= Lo TSRS 59

Raw catch (top panel), standardized catch (middle panel), and weekly passage estimates
(bottom panel) overlayed with flow (black line) and non-sampling weeks shaded out (gray).
............................................................................................................................................... 65

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page iv



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Figure 35.

Figure 36.

Figure 37.

Figure 38.

Figure 39.

Figure 40.

Figure 41.

Figure 42.

Figure 43.

Figure 44.

Figure 45.

Figure 46.

Figure 47.
Figure 48.

Figure 49.
Figure 50.

Figure 51.
Figure 52.

Shows raw (top panel) and weekly standardized (bottom panel) catch of juvenile O. mykiss
overlayed with stream flow (black line) and non-sampling weeks shaded out (gray)............ 66

Length-frequency analysis for juvenile Chinook salmon at the Foster Dam Head of Reservoir
L] =SS 66

Shows length-frequency analysis by brood year for juvenile O. mykiss at the Foster Dam
Head Of RESEIVOIN SItE. ....oouiiiiiiii ettt esnee e 67

Copepod prevalence vs fork length on juvenile Chinook salmon captured at Foster Dam
[ == To o) LYY Yo RSP 68

Copepod prevalence vs fork length on juvenile O. mykiss captured at Foster Dam Head of
(= ET=T AV o | SRR 69

Raw catch (top panel), standardized catch (second panel), and weekly passage estimates
(bottom panel) overlayed with stream flow (black line) for the Cougar Dam Head of

TS Yo T 1 ISR 73
Length-frequency of juvenile Chinook salmon by Brood Year at the Cougar Dam Head of
TS Y 1 ] = PR 74

Copepod presence vs fork length on juvenile Chinook salmon captured at Cougar Dam
(== To o Y Yo SRR 75

Raw catch (top panel), standardized catch (second panel), and weekly passage estimates
(bottom panel) overlayed with Powerhouse outflow (gray line), forebay elevation (black dot
dash line), and non-sampling weeks shaded out (gray) for the Powerhouse traps at Cougar
Dam. The third panel displays Cougar Dam operations and features of interest with forebay
elevation (black dot dash lINE). ..........uuiiiiiii i 82

Raw catch (top panel), standardized catch (second panel), and weekly passage estimates
(bottom panel) overlayed with Powerhouse outflow (gray line), forebay elevation (black dot
dash line), and non-sampling weeks shaded out (gray) for the RO trap at Cougar Dam. The
third panel displays Cougar Dam operations and features of interest with forebay elevation

(black dot dash INE). .....ccooieiiiii e 83
Length-frequency age analysis for juvenile Chinook salmon captured below Cougar Dam.
The top panel shows all fish and bottom panel shows only the aged fish...........ccccccooceee. 84

Proportion of captured juvenile Chinook salmon displaying injuries by type (top panel),
operations data from Cougar Dam (middle panel) showing spill outflow (black line),
Powerhouse outflow (gray line), forebay elevation (black dot dash line), and proportion of
captured juvenile Chinook displaying descaling and copepod injuries (bottom panel). ........ 88

Copepod presence vs fork length on juvenile Chinook salmon captured at Cougar Dam. ... 89

Raw catch (top panel), weekly standardized catch (middle panel), and weekly passage
estimates (bottom panel) of NOR juvenile Chinook salmon at the Fall Creek Head of
Reservoir site with stream flow (black line) and non-sampling weeks shaded out (gray). .... 93

Length-Frequency of juvenile Chinook salmon at Fall Creek Head of Reservoir.................. 94

Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
Chinook salmon at the Fall Creek Dam Tailrace site with RO outflow (black line) and non-
sampling weeks shaded out (gray). Fall Creek Dam operations and features of interest
(middle panel) with forebay elevation (black dot dash line) and outflow (black line)............. 99

Length-frequency of juvenile Chinook salmon at the Fall Creek Dam Tailrace site............ 100

Copepod presence vs fork length on juvenile Chinook salmon captured at Fall Creek Dam
JLIE= 11 = Lo YRR 101

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page v



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Figure 53.

Figure 54.

Figure 55.

Figure 56.

Figure 57.

Figure 58.
Figure 59.

Figure 60.

Figure 61.

Figure 62.

Figure 63.

Figure 64.

Figure 65.

Figure 66.

Figure 67.

Raw catch (top panel) and weekly standardized catch (bottom panel) with stream gage
height (black line) and non-sampling weeks shaded out (gray) for the Hills Creek Head of

Reservoir — Middle Fork Willamette River RST. ... 105
Length-frequency of juvenile Chinook salmon by brood year at the Hills Creek Head of
Reservoir — Middle Fork Willamette RIVEr. ..o 106
Copepod prevalence vs fork length on juvenile Chinook salmon captured at Hills Creek
[ (== Lo o) B Y o | PSR 107

Raw catch (top panel), weekly standardized catch (second panel), and weekly passage
estimates (bottom panel) overlayed with RO outflow (black line), Powerhouse outflow (gray
line), and forebay elevation (black dot dash line) for the RO trap below Hills Creek Dam. The
third panel shows Hills Creek Dam operations and features of interest with RO outflow
(black line), Powerhouse outflow (gray line), and forebay elevation (black dot dash line).. 113

Raw catch (top panel), weekly standardized catch (second panel), Hills Creek Dam
operations and features of interest (third panel), and weekly passage estimates (bottom
panel) overlayed with Powerhouse outflow (gray line), RO outflow (black line), and forebay
elevation (black dot dash line) for the PH trap below Hills Creek Dam. .............ccccccccoeene. 114

Length-frequency of juvenile Chinook salmon by brood year at the Hills Creek Dam site.. 115

Proportion of captured juvenile Chinook salmon displaying injuries by type (top panel),
operations data from the Hills Creek Dam (middle panel) showing spill flow (black line) and
Powerhouse flow (gray line), and proportion of captured juvenile Chinook salmon displaying
descaling injuries and copepods (bottom panel). ..........ccccvviiiiieeiiiiiiee e 118

Copepod presence vs fork length on juvenile Chinook salmon captured at Hills Creek Dam
B IE=11 = Tt TSSOSO PPPRPPRPPPPPPPRt 119

Raw catch (top panel), standardized catch (middle panel), and weekly passage estimates
(bottom panel) of NOR juvenile Chinook salmon at the Lookout Point Head of Reservoir site
with stream flow (black line) and non-sampling weeks shaded out (gray). .......cccccccceveenne 124

Length-frequency of juvenile Chinook salmon at the Lookout Point Head of Reservoir site.
............................................................................................................................................. 125

Copepod prevalence vs fork length on juvenile Chinook salmon captured at Lookout Point
[ (== To o) B Y o SRS 126

Raw catch (top panel), Lookout Point Dam operations and features of interest (middle
panel), and weekly standardized catch (bottom panel) of NOR juvenile Chinook salmon at
Lookout Point Dam Tailrace PH1 trap with spill (black line), Powerhouse outflow (gray line),
forebay elevation (black dot dash line), and intake elevations (gray dash line). ................. 132

Raw catch (top panel), Lookout Point Dam operations and features of interest (middle
panel), and weekly standardized catch (bottom panel) of NOR juvenile Chinook salmon at
Lookout Dam Tailrace PH2 trap with spill (black line), Powerhouse outflow (gray line),
forebay elevation (black dot dash line), and intake elevations (gray dash line). ................. 133

Raw catch (top panel), Lookout Point Dam operations and features of interest (middle
panel), and weekly standardized catch (bottom panel) of NOR juvenile Chinook salmon at
Lookout Point Dam Tailrace Spill trap with spill (black line), Powerhouse outflow (gray line),
forebay elevation (black dot dash line), and intake elevations (gray dash line). ................. 134

Length-frequency analysis for age of juvenile Chinook salmon captured below Lookout Point
D = o o PP 135

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page vi



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Figure 68.

Figure 69.

Figure 70.

Figure 71.

Figure 72.

Figure 73.

Figure 74.

Proportion of captured juvenile Chinook salmon displaying injuries by type (top panel),
operations and features of interest at Lookout Dam with spill (black line) and Powerhouse
(gray line) outflow (middle panel), and proportion of captured juvenile Chinook salmon
displaying descaling injuries and copepod presence (bottom panel). Bars denoted with “C”
show weeks in which Continuous Ungated Surface Spill occurred while those denoted with
“N” show weeks in which Gated Nighttime Spill Operations occurred. ...........ccccccvevevnneen.. 137

Copepod prevalence vs fork length on juvenile Chinook salmon captured at the Lookout
Point Dam TailFACE. .......eiiieiiiiiiei et e e e e e e e e e e e e e eeaaeeas 138

Raw catch Dexter Dam (top panel) and weekly standardized catch (bottom panel) of NOR
juvenile Chinook salmon at the Dexter Dam Tailrace site with spill (black line) and
Powerhouse outflow (Gray lINE). .......ccoi i 143

Lookout Dam (top panel) and Dexter Dam (bottom panel) operations with forebay elevation
(black dot dash line), spill/RO outflow (black line) and Powerhouse outflow (gray line).
Weekly passage estimates with 95% confidence for juvenile Chinook salmon at Dexter Dam
(middle panel) with spill (black line) and Powerhouse outflow (gray line). ...........cccoceeeene 144

Length-frequency of juvenile Chinook salmon by brood year at the Dexter Dam Tailrace site.
............................................................................................................................................. 145

Proportion of captured juvenile Chinook salmon displaying injuries by type (top panel),
operations data and features of interest for Dexter Dam Tailrace (middle panel) with spill
outflow (black line), Powerhouse outflow (gray line), forebay elevation (black dot dash line),
and proportion of captured juvenile Chinook salmon displaying descaling injuries and
copepods (BOOM PANEI). ....uviiiiii e 147

Copepod prevalence vs fork length on juvenile Chinook salmon captured at Dexter Dam
1K= 11 = Tt TSRS PRPPPPPRPPPPRt 148

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page vii



Rotary Screw Trap Bi-Annual Report W9127N23R0015

This page intentionally left blank

ENVIRONMENTAL
ASSESSMENT
SERVICES
Page viii



Rotary Screw Trap Bi-Annual Report W9127N23R0015

List of Tables
Table 1. Rotary screw trap locations, installation dates, sampling periods, and total days sampled for
LU =T oo 4 o1=T oo F RSO PUPRTRSP 4
Table 2. Summary of data collected at each RST Site.........ccooiiiiiiiii e 6
Table 3. List of injury codes and abbreviations for injury assessments............ccccocieiiiii e, 7
Table 4. Summary table of marked hatchery Chinook salmon releases at the Breitenbush River RST
site for trapping effiCIENCY. ......ooo i 13
Table 5. Summary table of run of river releases at the Breitenbush River site for trapping efficiency.
............................................................................................................................................... 14
Table 6. Summary of fork length and weight observed on juvenile Chinook salmon and O. mykiss at
the Breitenbush River RST site by brood year. ............coooiiiiiiiiii e, 14
Table 7. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon, in
addition to O. mykiss at the Breitenbush River RST Site.......c.cooviiiiiiiiiieiieee e, 18
Table 8. Summary of PIT tagged fish downstream redetections for the Breitenbush River RST site. 19
Table 9. Summary table of VIE marked Chinook salmon at the Breitenbush River RST site ............. 20
Table 10.  Summary of non-target fish capture at the Breitenbush River RST site............cccccociiis 20
Table 11.  Summary table of marked hatchery Chinook salmon releases at the Detroit Head of
Reservoir — North Santiam River RST site for trapping efficiency.........cccoociiiiiiie 21
Table 12.  Summary table of run of river releases at the Detroit Head of Reservoir RST site for trapping
= i1 o o SRR 22
Table 13.  Summary of fork length and weight observed on juvenile Chinook salmon and O. mykiss of
NOR at the Detroit Head of Reservoir RST site by brood year. ..........cccccovvieiiiiiiiiiiiieee, 22
Table 14.  Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon, in
addition to O. mykiss at the at the Detroit Head of Reservoir — North Santiam River RST site.
............................................................................................................................................... 26
Table 15.  Summary of PIT tagged juvenile Chinook downstream redetections for the Detroit Dam
Head Of RESEIVOIr SIte. ...ooiiii e e e e e e e e e e e eaaeeeas 27
Table 16.  Summary table of VIE marked fish at the Detroit Head of Reservoir — North Santiam RST
L] =SS 28
Table 17.  Summary of non-target fish capture at the Detroit Head of Reservoir — North Santiam RST
L] (= PR 28
Table 18.  Summary table of marked hatchery Chinook salmon releases at Big Cliff Dam for trapping
L= (=1 o3 PP PRRRR S 30
Table 19.  Summary of fork length and weight observed on juvenile Chinook salmon and O. mykiss of
NOR at the Big Cliff Dam RST site by brood year. ...........cccoooiiiiiiiiieeee e, 31
Table 20.  Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon, in
addition to O. mykiss at the Big Cliff Dam RST Site. ......ccooiiiiiiiiiiiiee e 37
Table 21.  Summary of 24-hour hold trials for fish captured in the RST at the Big Cliff Dam Tailrace site
............................................................................................................................................... 40
Table 22. Summary of PIT tagged juvenile Chinook downstream redetections for the Big Cliff Dam
LI 1= T = 7 O S 40
Table 23.  Summary of non-target species captured at the Big Cliff Dam RST site..........ccccocveiviienens 41
--—

Page ix



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Table 24.

Table 25.

Table 26.

Table 27.

Table 28.

Table 29.

Table 30.

Table 31.

Table 32.

Table 33.

Table 34.

Table 35.
Table 36.

Table 37.
Table 38.

Table 39.

Table 40.

Table 41.

Table 42.

Table 43.

Table 44.

Table 45.

Summary of trapping efficiency trials at the Green Peter Head of Reservoir — Middle

Santiam RiIVEr RST SIe.......uiiiiiii e e 43
Summary table of run of river releases at the Green Peter Head of Reservoir RST site for
trapping EffiCIENCY .....coii e 44

Summary of fork length and weight observed on juvenile Chinook salmon and O. mykiss of
NOR at the Green Peter Head of Reservoir RST site by brood year. .........ccccccccveeviienennnnee. 44

Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon, in
addition to O. mykiss at the Green Peter Head of Reservoir — Middle Santiam River RST

] (P PRRTURRR 48
Summary table of VIE tagged fish at the Green Peter Head of Reservoir — Middle Santiam
A S I | (- SRR 49
Summary of non-target fish capture at the Green Peter Head of Reservoir — Middle Santiam
A =Tl ) = | (= YRR 50
Summary table of marked hatchery Chinook salmon releases in the Green Peter Dam
Tailrace for trapping effiCiENCY ........ooi i 52
Summary of fork length and weight observed on juvenile Chinook salmon and O. mykiss of
NOR at the Green Peter Dam Tailrace RST site by brood year..........ccccccovevviiiiicieneenee, 53
Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon, in
addition to O. mykiss at the Green Peter Dam RST Site. .......cocoviiiiiiiiiiii e 57
Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon, in
addition to O. mykiss at the Green Peter Dam RST Site. ......cccoovvviiiiiiiiiiiiiieeeee e, 59
Summary of 24-hour hold trials for fish captured in the RST at the Green Peter Dam Tailrace
L] = SR 60
Summary of non-target fish capture at the Green Peter Dam Tailrace site. .......c...cccoueeee. 61

Summary table of marked hatchery Chinook salmon releases at the Foster Dam Head of
Reservoir site for trapping effiCienCy........c..eoiiiiii 62

Summary table of run of river releases at the Foster Dam HOR site for trapping efficiency. 63

Summary of fork length and weight observed on juvenile Chinook salmon and O. mykiss at

the Foster Dam Head of Reservoir RST site by brood year. ..........cccccooiiiiiiii, 64
Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon, in
addition to O. mykiss at the Foster Dam Head of Reservoir RST Site.........ccccccevcvieeiiiiieeens 68
Summary of PIT tagged fish downstream redetections for the Foster Dam Head of Reservoir
] (SRS 69
Summary of non-target fish capture at the Foster Dam Head of Reservoir- South Santiam
Y= = | (= SRR 70
Summary table of marked hatchery Chinook salmon releases at the Cougar Dam Head of
Reservoir site for trapping effiCienCY........c..eoo i 71

Summary table of run of river releases at the Cougar Dam Head of Reservoir site for
trapping effiCIENCY. ....ooi i 72

Summary of fork length and weight observed on juvenile Chinook salmon at the Cougar
Dam Head of Reservoir RST site by brood year. ...........occcoveiiiiiiiiiiee e 72

Summary of injuries observed on NOR and TE hatchery Chinook salmon at the Cougar
Head of ReSErvoir RST Site. .....uuiiiiiiiiieiie e 75

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page x



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Table 46.  Summary of redetections of juvenile PIT tagged Chinook at the Cougar Dam Head of
TS Y 1 ] ) (= PR 76
Table 47.  Summary of VIE marked Chinook salmon at the Cougar Dam Head of Reservoir site. ....... 76
Table 48.  Summary of non-target species capture at the Cougar Dam Head of Reservoir RST site... 77
Table 49.  Summary table of marked hatchery Chinook salmon releases at Cougar Dam for trapping
=17 1Y o o SRS PSRURRR 78
Table 50.  Summary table of run of river releases at the Cougar Dam site for trapping efficiency. ....... 80
Table 51.  Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Cougar Dam RST sites by brood Year. .........c..uueiiiiii i 81
Table 52.  Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon at
the Cougar Dam Powerhouse RSTS. ......uuiiiiiiiiiiiiiiiic et a e 86
Table 53. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon at
the Cougar Dam RO RST. ... ..t e e s 87
Table 54.  Summary of 24-hour trials for Chinook salmon captured in the RSTs at the Powerhouse and
ReguIating OULIEL ..o e 89
Table 55.  Summary of redetections PIT tagged juvenile Chinook at the Cougar Dam sites................. 90
Table 56.  Summary of non-target fish capture for the Cougar Dam RSTS.........cccccevviiiriiiciiee i 90
Table 57. Summary table of marked hatchery Chinook salmon releases at Fall Creek Head of
Reservoir Site for trapping effiCiENCY. ......c.veviiiiii e 91
Table 58.  Summary table of run of river releases at the Fall Creek HOR site for trapping efficiency. .. 91
Table 59.  Summary of fork length and weight observed on juvenile Chinook salmon at the Fall Creek
Head of Reservoir RST site by brood Year. ...........ccccvviiiiiii it 92
Table 60.  Summary of injuries observed on NOR and TE hatchery Chinook salmon at the Fall Creek
Head of RESErvoir RST Site. .. e e e e e e e e e e 95
Table 61.  Summary of PIT tagged Chinook downstream redetections for the Fall Creek Head of
TS Y 1 ] = PR 95
Table 62.  Summary of non-target fish catch at the Fall Creek Head of Reservoir RST........................ 96
Table 63.  Summary table of marked hatchery Chinook salmon releases at Fall Creek Dam Tailrace for
L= o] o] 1 a e [ =Y i Te7 =Y o o2 AR 97
Table 64.  Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the Fall
Creek Dam RST site by brood YEar. .......cccviiiiiiiiii et 98
Table 65.  Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon at
the Fall Creek Dam Tailrace RST Site. .....coiiiiiiiiiiiiiiee e 101
Table 66.  Summary of 24-hour trials for fish captured in the RST at the Fall Creek Dam Tailrace site.
............................................................................................................................................. 102
Table 67. Summary of non-target fish catch at the Fall Creek Dam Tailrace RST. ..........cccccviveneenn. 102
Table 68.  Summary table of marked hatchery Chinook salmon releases at Hills Creek Head of
Reservoir — Middle Fork Willamette River for trapping efficiency .........ccccccoviiiiiininnn 103
Table 69.  Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the Hills
Creek Head of Reservoir RST site by brood year. ...........cccceeiiiiiii i 104
Table 70.  Summary of injuries observed on NOR and TE hatchery Chinook salmon at the Hills Creek
Head of Reservoir — Middle Fork Willamette River RST site.........ccccceivviiiiiieeeeeee e 107
--—

Page xi



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Table 71.

Table 72.

Table 73.

Table 74.

Table 75.

Table 76.

Table 77.

Table 78.
Table 79.
Table 80.

Table 81.

Table 82.

Table 83.

Table 84.
Table 85.
Table 86.

Table 87.

Table 88.

Table 89.

Table 90.

Table 91.
Table 92.

Table 93.

Table 94.

Summary table of VIE marked Chinook salmon at the Hills Creek Head of Reservoir —

Middle Fork Willamette River RST SIte. ......uuiiiiieiiiie e 108
Summary of non-target fish capture at the Hills Creek Head of Reservoir — Middle Fork
Willamette RIVer RST Site. ... ...t a e 108
Summary table of marked hatchery Chinook salmon releases below Hills Creek Dam for
LL=T o] o] aTe [ =Y 17 =) o o2 YA SRR 110
Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the Hills
Creek Dam Tailrace RST site by brood Year. ...........cccuviiiiiiiie i 112
Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon at
the Hills Creek Dam Powerhouse RST.......oooiiiiiiiii e 116
Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon at
the Hills Creek Dam Regulatory Outlet RST........oooiiiiii e 117
Summary of 24-hour hold trials for Chinook salmon captured in the RST at the Hills Creek

D F= T 1] 1 -SSR 120
Summary of VIE tagged Chinook salmon at the Hills Creek Dam site............ccccccoeinieee. 120
Summary of non-target catch for the RSTs in the Hills Creek Dam. ...........ccccoociiiiiiiiencnns 121
Summary table of marked hatchery Chinook salmon releases on the Middle Fork Willamette
above Lookout Point Dam for trapping effiCiency ...........ccooviiiiiiiiiiiec e, 123
Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Lookout Point Head of Reservoir RST site by brood year..........c.coccoviiiiiiiii 124
Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon at
the Lookout Point Head of Reservoir RST Site. ......c..cuiiiiiiiiiiiiee e 126
Summary of redetections of PIT tagged Chinook at the Lookout Point Head of Reservoir

5] (=SSOSR 127
Summary of VIE tagged Chinook salmon at the Lookout Point Head of Reservoir site...... 127
Summary of non-target fish capture at the Lookout Point Head of Reservoir site. ............. 128
Summary table of marked hatchery Chinook salmon releases below Lookout Point Dam for
trapping EffiCIENCY .....coo i 130
Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Lookout Point Dam Tailrace RST sites by brood year............cccceevviiiiiiine e 131
Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon at
the Lookout Point Dam TailracCe. .........oocuiiiiiiiiie e 136
Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon at
the Lookout Dam Tailrace RST Site.....cccuuuiiiiiiei e e e 138
Summary of 24-hour trials for Chinook salmon captured in the RSTs at the Lookout Dam

IR 1= o= 71 (T RSO 139
Summary of non-target fish capture below Lookout Point Dam. ...........cccoocoiiiiiiiiiiineee. 140

Summary table of marked hatchery Chinook salmon releases at Dexter Dam Tailrace for
trapping EffiCIENCY. ....coiiii e 142

Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Dexter Dam Tailrace RST site by brood year. ...........ccooiiiiiiiiii e 143

Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon at
the Dexter Dam RST ... ...t e e et e e e snee e e e e nnreeeeennes 146

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page xii



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Table 95.  Summary of 24-hour hold trials for Chinook salmon captured in the RST at the Dexter Dam
IR 1 L= Tot =T 1 (TSSOSO PRPPPPPRPPPPPRt 148

Table 96.  Summary of non-target fish captured in the RST at the Dexter Dam Tailrace site. ............ 149

ENVIRONMENTAL
ASSESSMENT
SERVICES
Page xiii



Rotary Screw Trap Bi-Annual Report W9127N23R0015

This page intentionally left blank

ENVIRONMENTAL
ASSESSMENT
SERVICES
Page xiv



Rotary Screw Trap Bi-Annual Report

W9127N23R0015

AlCc

AQl

Big Cliff

BiOp

BPA

BY

Cl

cfs
CFS/Cramer
Cougar Dam HOR
Dexter

EAS

ESA

Fall Creek HOR
Fall Creek TR
Foster HOR
Green Peter TR
HOR

Lookout Dam HOR
Lookout Dam TR
NMFS

NOR

ODFW

PH

PIT

PNNL

PTAGIS

RO

ROR

RPA

RST

TE

us

USACE

USGS

UWR

VIE

WVP

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Acronyms and Abbreviations

Akaike Information Criterion

Air Quality Index

Big Cliff Dam

Willamette Project Biological Opinion
Bonneville Power Administration

Brood Year

Confidence Interval

cubic feet per second

Cramer Fish Sciences

Cougar Dam Head of Reservoir

Dexter Dam Tailrace

Environmental Assessment Services, LLC
Endangered Species Act

Fall Creek Head of Reservoir

Fall Creek Dam Tailrace

Foster Dam Head of Reservoir — South Santiam River
Green Peter Tailrace — Middle Santiam River
Head of Reservoir

Lookout Dam Head of Reservoir
Lookout Dam Tailrace

National Marine Fisheries Service
Natural Origin

Oregon Department of Fish and Wildlife
Powerhouse

Passive Integrated Transponder

Pacific Northwest National Laboratory
PIT Tag Information System

Regulating Outlet

Run of River

Reasonable and Prudent Alternative
Rotary screw traps

Trapping Efficiency

United States

US Army Corps of Engineers

US Geological Survey

Upper Willamette River

Visible Implant Elastomer

Willamette Valley Project

Page xv



Rotary Screw Trap Bi-Annual Report W9127N23R0015

This page intentionally left blank

ENVIRONMENTAL
ASSESSMENT
SERVICES
Page xvi



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Rotary Screw Trap Program Bi-Annual Report

Introduction

The US Army Corps of Engineers (USACE) operates 13 dams in the largest five Willamette River tributaries
for flood risk management, irrigation, recreation, and hydropower. Major habitat blockages of Upper
Willamette River Chinook salmon and winter steelhead resulted from dam construction circa 1952 from Big
Cliff and Detroit Dams on the North Santiam River, Cougar Dam on the McKenzie River, Hills Creek Dam
and Dexter/Lookout Point Dam on the Middle Fork Willamette River, and circa 1967 from Green Peter Dam
on the Middle Santiam River (NMFS 2008a). High-head, flood risk management dams in Oregon’s
Willamette River basin are operated differently than the run of river (ROR) projects on the Columbia and
Snake Rivers. Willamette basin dams are in tributaries rather than on the mainstem, and many have no
upstream or downstream fish passage facilities (Myers et al. 2006; NMFS 2008b). The National Marine
Fisheries Service (NMFS) worked with the USACE, the US Bureau of Reclamation, and the Bonneville
Power administration to evaluate the impact of the Willamette Valley Project (WVP) on the Endangered
Species Act (ESA) listed salmon and trout by developing the 2008 Willamette Project Biological Opinion
(BiOp; NMFS 2008b). In the BiOp, NMFS identified a Reasonable and Prudent Alternative (RPA) that set
forth specific actions in which the Action Agencies could implement to satisfy their legal obligations under
the ESA to “...avoid the likelihood of jeopardizing the continued existence of the ESA-listed species or the
destruction or adverse modification of their designated critical habitat” (NMFS 2008b).

In 2018, the Action Agencies reinitiated ESA consultation with NMFS on the effects of the WVP to ESA-
listed species and their critical habitat. In 2020, the USACE, BPA, and NMFS identified and agreed to
implement a suite of interim measures, in addition to the measures in the RPA, to benefit ESA-listed
salmonids in the Willamette until the reinitiated consultation is completed. Broadly, the interim measures
were intended to improve water quality and downstream passage of juvenile salmonids.

In September 2021, the US District Court for the District of Oregon issued an Interim Injunction Order
directing the USACE to implement certain interim injunctive measures to improve fish passage and water
quality at several WVP Dam sites to benefit Upper Willamette River Spring Chinook salmon and winter
steelhead. These interim injunctive measures replaced some of the prior interim measures and continued
others. This study, in conjunction with other efforts, evaluated the biological effects of these measures that
were implemented starting in fall 2021 on downstream passage of emigrating juvenile Chinook salmon
(e.g., timing, size at migration, and natural production) and compared them to similar sampling that occurred
prior to their implementation.

Rotary screw traps (RSTs) were used in accordance to established methods (Keefer et al. 2012, 2013;
Romer et al. 2013-2016) to aid and understand the effects of downstream fish passage through the
reservoirs and dams in rivers upstream of Detroit, Green Peter, Foster, Cougar, Fall Creek, Lookout Point,
and Hills Creek reservoirs, and in the tailraces of Big Cliff, Green Peter, Cougar, Fall Creek, Dexter, Lookout
and Hills Creek Dams.

These traps were used to carry out the objectives of the project, which include the collection of length and
weight data of natural origin (NOR) juvenile salmonids passing through WVP reservoirs, migration timing,
evaluating juvenile salmonids for presence of injuries, gathering information on relative abundance of
incidental fish species, assessing post-collection mortality, and to provide data to compare to previously
collected information from RSTs operating prior to the commencement of the injunction measures described
above. At sites where trapping efficiency (TE) trials provided sufficiently robust results, an objective of the
RSTs was to estimate the abundance of out-migrating juvenile salmonids.

Previous RST sampling was conducted by Cramer Fish Sciences (CFS) at certain sites through November
2021 to meet interim injunctive measure requirements (CFS 2023a) and the Corps at Fall Creek Tailrace
through winter 2022. For information regarding these sampling efforts, please refer to their associated
reports.

ENVIRONMENTAL
ASSESSMENT
SERVICES
Page 1



Rotary Screw Trap Bi-Annual Report W9127N23R0015

RST sampling was conducted by EAS for the USACE under EAS base contract W9127N19D0007 at the
following locations: Big Cliff Dam Tailrace, Green Peter Dam Tailrace, Foster Head of Reservoir — South
Santiam, Cougar Dam Tailrace, Cougar Head of Reservoir, Fall Creek Dam Tailrace, Fall Creek Head of
Reservoir, Dexter Dam Tailrace, Lookout Dam Tailrace, Lookout Point Head of Reservoir, and Hills Creek
Dam Tailrace in 2023. Additionally, EAS performed RST sampling in 2023 for Cramer Fish Sciences under
contract W9127N19D0009 at the following sites: Breitenbush River, Detroit Head of Reservoir — North
Santiam River, Big Cliff Dam Tailrace, Green Peter Head of Reservoir — Middle Santiam River, Green Peter
Dam Tailrace, Cougar Dam Tailrace, Fall Creek Dam Tailrace, Dexter Dam Tailrace, Lookout Dam Tailrace,
Lookout Point Head of Reservoir, Hills Creek Dam Tailrace, and Hills Creek Head of Reservoir. Results for
sampling at these sites can be found in the associated reports (EAS 2024 and EAS 2024a).

This report was written by Environmental Assessment Services, LLC (EAS) for Cramer Fish Sciences under
contract W9127N19D0009. Sampling of all RSTs from January 1, 2024, through June 30, 2024, was
performed by EAS as a sub-contractor for Cramer Fish Sciences under contract W9127N19D0009.

This report contains a compiled summary and analysis of the field study implemented by EAS for RST
sampling efforts from January 1, 2024, through June 30, 2024, at the following sites: Breitenbush River,
Detroit Head of Reservoir — North Santiam River, Big Cliff Dam Tailrace, Green Peter Head of Reservoir —
Middle Santiam River, Green Peter Dam Tailrace, Foster Dam Head of Reservoir- South Santiam River,
Cougar Head of Reservoir, Cougar Dam Tailrace, Fall Creek Head of Reservoir, Fall Creek Dam Tailrace,
Hills Creek Head of Reservoir — Middle Fork Willamette, Hills Creek Dam Tailrace, Lookout Point Head of
Reservoir — Middle Fork Willamette, Lookout Dam Tailrace, and Dexter Dam Tailrace.

Methods
Rotary Screw Traps and Sampling Sites

An RST consists of a cone with interior baffles that use the flow of the water to rotate the cone and funnel
fish to a live well supported on a pontoon system. RSTs are commonly built in two sizes denominated by
the size of the cone’s upriver opening diameter, either a 5-foot or 8-foot opening. Traps are connected to a
highline cable that spans the river or river section that is being sampled and is anchored to a fixed point on
either side. A block is set on the highline for the dropper to the trap to attach. A loop line running through
two blocks at either anchor point is then connected to the highline block to allow for trap position
adjustments along the highline. Perpendicular adjustments are achieved by changing the length of the
dropper line(s) to the trap. A labelled image of an RST is provided in Appendix H.

Traps are predominantly set in the river thalweg or in positions likely to capture juvenile fish as they travel
downstream through the sampling area. However, during times of heavy debris or high flow rates near the
operational limits of the RSTs, they are positioned outside of the thalweg to prevent the trap from clogging
between checks, getting damaged, and avoiding fish mortality. Traps were accessed either by wading, with
inflatable kayaks, or by being pulled nearshore with the highline. The RSTs used for sampling were
manufactured by E.G. Solutions. EAS used a combination of RSTs provided by USACE and procured
additional RSTs as necessary to perform sampling tasks. EAS staff made minor repairs throughout the
season to ensure that traps sampled efficiently and safely.

Under this contract, RSTs were operated at 15 locations in the southern Willamette River watershed:
Breitenbush River, Detroit Head of Reservoir — North Santiam River, Big Cliff Dam Tailrace, Green Peter
Head of Reservoir — Middle Santiam River, Green Peter Dam Tailrace, Foster Dam Head of Reservoir-
South Santiam River, Cougar Dam Head of Reservoir, Cougar Dam Tailrace, Fall Creek Head of Reservaoir,
Fall Creek Dam Tailrace, Hills Creek Head of Reservoir — Middle Fork Willamette, Hills Creek Dam Tailrace,
Lookout Point Head of Reservoir — Middle Fork Willamette, Lookout Dam Tailrace, and Dexter Dam
Tailrace. Trap deployment locations at each of these sites were placed as close to historical sampling
locations as possible. For sites where environmental conditions no longer allowed for a trap to sample in a
historic location, an alternative site was selected in an area that allowed for safe sampling while maximizing
the trap’s capture efficiency. For locations of traps for sampling before and after 2021, refer to Appendix A.
Below is the list of sites where traps were operated:
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A 5-foot RST operated in the Breitenbush River approximately 100 meters downstream of the first
bridge. Trap operation began on February 1, 2024, and continued through June 30, 2024.

A 5-foot RST operated at the Detroit Head of Reservoir — North Santiam River below the Cooper’s
Ridge Road bridge from February 1, 2024, through June 30, 2024.

An 8-foot RST operated in the Big Cliff Dam Tailrace from January 1, 2023, through June 30, 2024.

A 5-foot RST operated at the Green Peter Head of Reservoir — Middle Santiam River site
approximately 200 meters downstream from the US Geological Survey (USGS) gauging station,
from February 1, 2024, through June 30, 2024.

An 8-foot RST operated in the Green Peter Dam Tailrace — Middle Santiam River from January 1,
2024, through June 30, 2024.

A 5-foot RST operated at the Foster Dam Head of Reservoir — South Santiam River site from
February 1, 2024, through June 30, 2024.

A 5-foot RST operated at the Cougar Head of Reservoir site — South Fork McKenzie River, from
February 1, 2024, to June 30, 2024.

Two 8-foot RSTs in the Powerhouse (PH) channel and one 5-foot RST in the Regulating Outlet
(RO) channel operated in the Cougar Dam Tailrace, from February 1, 2024, through June 30, 2024.

An 8-foot RST operated at the Fall Creek Head of Reservoir site approximately 250 meters
downstream from Dolly Varden Campground from January 1, 2024, to June 30, 2024.

An 8-foot RST operated in the Fall Creek Dam Tailrace RO channel from January 1, 2024, through
June 30, 2024.

A 5-foot RST operated at the Hills Creek Head of Reservoir site in the Middle Fork Willamette River
above Hills Creek Reservoir below the USGS gauging station, from February 1, 2024, through June
30, 2024.

An 8-foot RST in the PH channel and a 5-foot RST in the RO channel operate in the Hills Creek
Dam Tailrace from January 1, 2024, through June 30, 2024.

A 5-foot RST operated at the Lookout Head of Reservoir — Middle Fork Willamette River site at the
US Forest Service Seed Farm, from January 1, 2024, through June 30, 2024.

Three 8-foot RSTs (two in the PH channel and one in the Spill channel) operated below the Lookout
Dam Tailrace from January 1, 2024, through June 30, 2024.

A 5-foot RST operated in the Dexter Dam Tailrace from January 1, 2024, through June 30, 2024.

Maps showing trap deployment locations for each site can be found in Appendix A. Sampling at various
sites had to be stopped for short periods of time due to damage and environmental conditions. A summary
table of these outages by site is shown in Appendix B. Information on trap installation and sampling periods
by site is provided in Table 1.
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Table 1. Rotary screw trap locations, installation dates, sampling periods, and total days
sampled for the report period

Site Trap Installation Reporting Period

Breitenbush River 01/25/2024 02/01/2024-6/30/2024

Detroit Head of Reservoir — North Santiam 01/31/2023 02/01/2024-06/30/2024
Big Cliff Dam Tailrace 05/23/20214 01/01/2024-06/30/20242
Green Peter Head of Reservoir — Middle Santiam 04/05/2023° 02/01/2024-06/30/2024
Green Peter Dam Tailrace — Middle Santiam 03/14/2023¢ 01/01/2024-06/30/20242
Foster Dam Head of Reservoir- South Santiam 01/24/2024 02/01/2024—-06/30/20242
Cougar Head of Reservoir 01/23/2024 02/01/2024-06/30/20242
Cougar Dam Tailrace PH 03/24/2021¢ 01/01/2024—-06/30/20242
Cougar Dam Tailrace RO 03/24/2021¢ 01/01/2024-06/30/20242
Fall Creek Head of Reservoir 01/01/2024 01/01/2024-6/30/2024

Fall Creek Dam Tailrace 03/15/2022 01/01/2024-06/30/20242
Hills Creek Head of Reservoir — Middle Fork Willamette 01/24/2023 02/01/2024—-06/30/20242
Hills Creek Dam Tailrace PH 09/15/2022 01/01/2024—-06/30/20242
Hills Creek Dam Tailrace RO 09/15/2022 01/01/2024-06/30/20242
Lookout Point Head of Reservoir — Middle Fork Willamette 03/06/2022 01/01/2024—-06/30/20242
Lookout Point Dam Tailrace 03/15/20214 01/01/2024-06/30/20242
Dexter Dam Tailrace 03/03/2022 01/01/2024—-06/30/20242

a Previously monitored by EAS for the USACE under contract W9127N23R0019.

b Initiation of sampling delayed following contract award in March 2023 and permits approval.
¢ Initiation of sampling was delayed until a new anchor system could be installed.

d Previously monitored by CFS for the USACE

Data Collection

Fish Collection, Trap and Environmental Metrics

RSTs were typically checked once per day unless conditions necessitated additional checks for fish or trap
safety. In extreme circumstances, such as ice storms which resulted in an Oregon State of Emergency,
enforcing road closures and making travel unsafe, it was not possible to monitor and sample the RST daily.
For a detailed list on RST sampling throughout the year, please see Appendix B. Upon arrival at a trap site,
crews collected data on cone rotation speed (time for three full cone rotations), rotation count from last
check to current check, water temperature at trap, and time of fish collection. Additional environmental data
was collected from HOBO Loggers in the trap live wells, USGS gauges, and USACE dam operations data
which included inflow, outflow by route, water temperature, and dissolved oxygen concentration where
available. Target fish species were removed from traps and transported to a safe work-up location. Non-
target fish species were identified at the time of capture, enumerated, assigned a condition code
(unharmed, injured, or dead), and released back into the river. Target fish were then anesthetized using a
prepared Tricaine methanesulfonate solution (Syndel USA Tricaine-S) that was buffered with sodium
bicarbonate (Aldon Corporation Sodium Bicarbonate) to neutralize the pH. Furthermore, these fish were
anesthetized in small groups in aerated anesthetic baths made from the prepared Tricaine solution and
river water. Aerated recovery tanks were set up with river water and stress coat (API Stress Coat) to allow
for fish recuperation after handling. Additionally, water temperature of the anesthetic bath and recovery
tanks were monitored and fully replaced if the surrounding water temperature increased 2°C. At sites
located in the Santiam basin, all unmarked juvenile Oncorhynchus mykiss (O. mykiss) were treated and
reported as winter steelhead.

Biological Data and Tagging

Biological data was collected for each target fish captured. At all sites, juvenile Chinook salmon that did not
display any clip, tag, or dye and were presumed to be of NOR and considered targets. Additionally, at sites
in the Santiam River Basin, winter steelhead were considered target fish. Winter Steelhead have not been
out planted above Detroit or Green Peter Reservoirs in the recent era, but sampling of O. mykiss is required
by the injunction order. Therefore, all juvenile O. mykiss captured that did not display any clip, tag, or dye
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and were presumed to be of NOR were treated as targets, as it is not possible to accurately distinguish
between resident rainbow trout and anadromous steelhead trout.

Table 2 lists all sites and the target species at each site. Data collected included species, fork length to the
nearest millimeter, weight to the nearest 0.1-gram, fish condition, injuries, lifestage, and assessment for the
presence of tags or other marks. Lifestage in the field was delineated as fry, parr, smolt, or adult based on
morphological characteristics. In general, fry were subyearling fish under 50 mm fork length, parr were fish
larger than 50 mm that displayed parr marks, and smolt were fish that had become silvery in appearance.
This is a subjective delineation dependent on environmental conditions and life history with some overlap
in lengths. A list of injury codes used for assessments is provided in Table 3. In addition to the injury codes
listed, EAS also enumerated the number of adult gravid female copepods (Salmincola californeinsis) by
attachment location (branchial cavity or fins) and assigned a value to the level of gas bubble disease
observed in fish (1 to 4). Additionally, standard biological metrics were recorded from all marked Chinook
captured in RSTs. These fish were then identified as those used by the Bulk Mark Release and Reservoir
Distribution Study Annual Report (CFS 2024) or from other Willamette Valley projects.

Scales were collected from fish larger than 50 mm in fork length, and fin clips for future DNA analysis were
collected from fish larger than 45 mm in fork length. Scales and fin clips were collected from nearly all fish
meeting these criteria unless they were too damaged or decomposed to provide viable samples. Aged fish
were then delineated as yearlings or sub-yearlings and assigned an appropriate brood year (BY) category
based on the age class determined from scales and time of capture. Fish were reported as sub-yearling or
yearling along with the BY they were assigned. In some cases, small sub-yearling fish are referred to as fry
and large yearlings as smolt. All fish with a fork length of 65 mm or larger, not being placed in a 24-hour
hold study, were PIT tagged and released. All PIT tag data was uploaded into PTAGIS. Appendix C contains
information on PIT tags and tag files. In total, EAS monitors 9 sites where target species have the potential
to be recaptured at another RST site further downstream. Therefore, fish that were non-sac-fry, smaller
than 65 mm, and larger than 35 mm were marked with visible implant elastomer (VIE). Photos of target
species encountered, and injuries were collected throughout the sampling periods and are provided in
Appendix F.
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Table 2. Summary of data collected at each RST site
Rotary Screw Trap . . Scale and 24-hour . Elastomer
Trap Sampling | Efficiency sTaggi:ts Bllzl.zglcglazta:d DNA Holds (post Pgs-;argn?":;g Tagging
Site Trials P jury Samples collection) (<65 mm)
Yes, Run of | Spring Yes, weight
Breitenbush River Fish, Chinook (nearest 0.1 g),
River Hatchery and O. F.L. (mm), Yes No Yes Yes
Fish mykiss Injuries
. Yes, Run of | Spring Yes, weight
Detroit Head of | piuerFish, | Chinook | (nearest 0.1 g),
Reservoir — Yes No Yes Yes
) Hatchery and O. F.L. (mm),
North Santiam ) . P
Fish mykKiss Injuries
Yes Spring Yes, weight Yes, on fish
Big Cliff Dam Hat(’:he Chinook (nearest 0.1 g), Yes Yes not included No
Tailrace atchery and O. F.L. (mm), in 24-hour
Fish . A
mykKiss Injuries holds
Green Peter Yes, Run of | Spring Yes, weight
Head of River Fish, Chinook (nearest 0.1 g), Yes No Yes Yes
Reservoir — Hatchery and O. F.L. (mm),
Middle Santiam | Fish mykiss Injuries
Spring Yes, weight )
Green Peter Yes, Chinook (nearest 0.1 g), Yes_, on fish
. Hatchery Yes Yes not included No
Dam Tailrace ) and O. F.L. (mm), .
Fish . - in 24-hr holds
mykKiss Injuries
Yes, Run of Yes, weight Yes. on fish
Cougar Head River Fish, Spring (nearest 0.1 g), !
: ; Yes Yes not included Yes
of Reservoir Hatchery Chinook F.L. (mm), .
. o in 24-hr holds
Fish Injuries
Yes, Run of Yes, weight Yes. on fish
Cougar Dam River Fish, Spring (nearest 0.1 g), !
. . Yes Yes not included No
Tailrace Hatchery Chinook F.L. (mm), .
) P in 24-hr holds
Fish Injuries
Fall Creek Yes, Sorin (Ynee:r\g:ti%hﬁ )
Head of Hatchery pring 19) Yes Yes Yes Yes
. ) Chinook F.L. (mm),
Reservoir Fish P
Injuries
Yes Yes, weight
Fa!l Creek Dam Hatchery Spl_'lng (nearest 0.1 g), Yes Yes Yes No
Tailrace Fish Chinook F.L. (mm),
Injuries
Hills Creek Yes, Run of Yes, weight
Head of ) . .
. River Fish, Spring (nearest 0.1 g),
Reservoir — ) Yes No Yes Yes
: Hatchery Chinook F.L. (mm),
Middle Fork Fish Injuries
Willamette y
Yes, Run of Yes, weight Yes. on fish Yes, on fish
Hills Creek River Fish, Spring (nearest 0.1 g), ; not included
f ; Yes Yes not included .
Dam Tailrace Hatchery Chinook F.L. (mm), . in 24-hr
. P in 24-hr holds
Fish Injuries holds
Lookout Point Yes, Sorin Z}zsér\gseti%hﬁ )
Head of Hatchery pring 19 Yes No Yes Yes
. . Chinook F.L. (mm),
Reservoir Fish A
Injuries
Yes, weight ) Yes, on fish
Lookout Dam Yes, Spring (nearest 0.1 g), Yes_, on fish not included
. Hatchery ) Yes Yes not included .
Tailrace ) Chinook F.L. (mm), . in 24-hr
Fish L in 24-hr holds
Injuries holds
Yes, weight )
Yes, . ’ Yes, on fish
_I?:i)rrtae(l;:)am Hatchery gfwlirlnnogok énﬁazisrtn()m 9) Yes Yes not included No
Fish In.ju.ries ’ in 24-hr holds
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Table 3. List of injury codes and abbreviations for injury assessments

Description of Injury/Condition Injury Code
Live fish with no external injuries NXI
Mortality with no external injuries MUNK
Descaling < 20% DS<2
Descaling > 20% DS>2
Bloated BLO
Bloody eye (hemorrhage) EYB
Bleeding from vent BVT
Fin blood vessels broken FVB
Gas Bubble Disease (fin ray/eye inclusions) GBD
Pop eye (eye popping out of head) POP
Head injury HIN
Opercle Damage OPD
Body injury (tears, scrapes, mechanical damage) TEA
Bruising (any part of body) BRU
Hole behind pectoral fin HBP
Head only HO
Body only BO
Head barely connected HBO
Fin damage FID
Predation marks (vertical claw or teeth marks) PRD
Copepods (on gills or fins) COP
BKD (distended abdomen) BKD
Fungus FUN

Trapping Efficiency Trials and Approach

Approach

Hatchery reared Chinook salmon were utilized for TE trials because catch of ROR fish were frequently
insufficient to perform effective trials. However, due to finite hatchery fish availability and inconsistent catch
of ROR fish for TE trials, EAS attempted to use a flow-based TE model approach to evaluate the efficiency
of each trap at the start of this project in late 2021. EAS chose this approach because water flow has been
shown to be a dominant factor affecting TE in multiple RST out-migrating juvenile salmonid studies (Cheng
and Gallinat 2004; Dambacher 1991; Rayton and Wagner 2006; Volkhardt et al. 2007; Voss and Poytress
2020).

Additionally, EAS anticipated it would take a substantial amount of time to perform enough TE trials to
model a single variable, so we focused on flow. As a rule of thumb, sample sizes of approximately 30 are
needed to provide enough information to make a statistically sound conclusion to model a single variable.
In regression analysis with one independent variable, having an adequate sample size is crucial to ensure
the reliability and generalizability of the results. Generally, a minimum of 30 samples is recommended for
several reasons such as having enough statistical power, meeting normality assumptions, having
robustness against outliers, reduction in standard error, and applicability to larger populations from the
samples. This is well documented in statistical literature. For example, Montgomery et al. (2012)
emphasizes the importance of sample size in ensuring the validity of regression results. When additional
variables are included in the regression model, it is generally recommended to have more samples to
maintain statistical power and reliability. A general rule of thumb is that at least 10 more samples per
additional variable helps to account for the increased complexity of the model and the potential for
overfitting. This ensures that there are an adequate number of observations for each predictor variable,
which improves the stability and generalizability of the regression results (Cohen et al. 2003; Hair et al.
2019).
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In addition to flow, we collect data on other variables with the intent to use them to improve TE estimates.
EAS has started investigating alternative variables such as brood year, lifestage, size, and the volume flow
across the submerged portion of an RST cone at select sites. However, up to this point EAS has focused
on obtaining enough TE trials to determine associations or lack thereof with flow. Once enough samples
(approximately n=30 successful TE trials) to draw conclusions of TE in relation to flow are collected, EAS
plans to investigate other variables in more depth.

With the flow-based approach in mind, EAS conducted multiple trials with marked hatchery fish across a
range of flows to calculate weekly estimates for each location based on the flows occurring during that time
span. When enough ROR fish were available, captured fish were uniquely marked and released upstream
of the trap. EAS also tracked trials based on size of hatchery fish used. This allowed EAS to further evaluate
the differences in capture efficiency by flow, fish size, and origin. With this approach, EAS hypothesized we
would be able to use historical data to supplement efficiency calculations and continue to add to data in
subsequent years as more trials are performed.

It is important to note that RSTs are designed to capture fish actively out-migrating and generally do not
capture fish that are moving upstream or rearing near sampling sites. Additionally, environmental variables
such as ice storms and forest fires, biological variables related to poor water quality, decreased fish health,
increased sedimentation, rapidly changing Dam operations, predators entering traps and consuming fish
from trials, and other unplanned factors has led to some TE ftrials being unsuccessful. Many sites
experience a wide range of flows throughout sampling and the performance of the RST varies widely across
these ranges. During this reporting period, flow rates at some sites decreased to the point where the trap
would barely spin, allowing fish to potentially avoid capture. Trials performed at these low flow rates often
do not yield enough recaptures to be considered successful but provide information on the lower range of
flows in which traps effectively sampled. Furthermore, it is assumed that all fish released for TE ftrials
migrate downstream past the trapping site within a one-week period. Additional assumptions are provided
in the subsequent TE trial sections.

Utilizing the work from previous years, a sufficient number of TE trials have occurred to begin relating TE
to flow conditions at the different sampling sites. In order to accomplish this, we decided to model discharge
and cone revolutions per hour at sites with both data sets available. These sites include Breitenbush River,
Detroit Head of Reservoir, Big Cliff Dam, Green Peter Dam, Foster Head of Reservoir, Cougar Head of
Reservoir, Cougar Dam, Fall Creek Dam, Hills Creek Dam, Lookout Point Head of Reservoir, Lookout Dam,
and Dexter Dam. This analysis is intended to be a foundation for determining what variables drive TE at
each individual sampling site. In the future we intend to include additional covariates such as gage height
(where discharge is not available) and fish size. These are variables that have been found in other studies
to have an impact on trap efficiency. A full description of analysis methods, results, and future modelling
plans is available in Appendix E: Trap Efficiency Plots.

Trapping Efficiency Trials

Hatchery Fish. Trapping efficiency was able to be performed at all sites during the first half of 2024 using
large quantities of hatchery reared Chinook salmon. In order to utilize trapping efficiencies from hatchery
fish to calculate run of river passage, we have to assume that hatchery fish and run of river fish have the
same probability of being captured in an RST. When possible, we performed run of river fish trials to
interrogate this assumption. All hatchery fish utilized in trapping efficiency trials were adipose clipped at
minimum. Additional fin clips and Bismarck brown dye were utilized at sites to differentiate fish by release
location and route. Fifty fish from each trial had their fork length measured to the nearest millimeter, weighed
to nearest 0.1 grams, and had injury assessments performed prior to release. Hatchery fish were collected
from ODFW hatcheries in the basin. Water temperature and dissolved oxygen levels were continuously
monitored during fish transportation and corrected as necessary. Upon arrival at the release site, river water
was slowly mixed into transport and marking tanks to acclimate fish to the site conditions before work-up
and final release. Fish were then anesthetized and marked in small batches and placed into a large tank of
river water treated with stress coat to fully recover. Once recovered, fish were released in small groups
across the channel being tested to discourage schooling behavior. Fish were released approximately 500
meters above the trap, or as far upstream as possible at below dam sites. Marked fish recaptured within
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one week of release were considered as recaptured fish regarding the trap’s efficiency. Those captured
outside of the one-week period were not included in the efficiency calculation.

Run of River Fish. Run of river fish were captured, marked, and released upstream of the trapping sites
to assess the capture efficiency of the trap. These run of river trials only occurred at sites where hatchery
fish were not allowed for release and at locations when sufficient numbers of NOR fish were captured to
allow for trials to be performed. For the Fall Creek Head of Reservoir site 2022 sampling period, run of river
trapping efficiency trials were the only type of trapping efficiency trial we could perform as our permits did
not allow us to utilize hatchery fish at this site. Run of river trials were utilized at the Breitenbush River,
Detroit Head of Reservoir — North Santiam River, Green Peter Head of Reservoir — Middle Santiam River,
Cougar Dam Head of Reservoir, and Cougar Dam sites to supplement the hatchery fish trials and allow us
to compare between hatchery and run of river capture efficiencies. At the Cougar Dam site, run of river
trapping efficiency trials were performed when sufficient numbers of NOR fish were being collected weekly
to allow for enough fish to be released so that at least five recaptures would occur. For fish used in trials,
data was collected on captured fish as normal, fish were then tagged and marked with a caudal clip that
alternated weekly between the lower or upper lobe and then were released approximately 500 meters
upstream of the trap. Marked fish recaptured within one week of release were considered as recaptured
fish regarding the trap’s efficiency. Those captured outside of the one-week period were not included in the
efficiency calculation. A summary of trap efficiency trials performed at each site is provided in subsequent
results and discussion sections.

24-Hour Post-Capture Holding Trials

At Big Cliff Dam Tailrace, Green Peter Dam Tailrace, Cougar Dam Tailrace, Fall Creek Dam Tailrace,
Dexter Dam Tailrace, Lookout Dam Tailrace, and Hills Creek Dam Tailrace, the first 60 NOR juvenile
Chinook salmon (or O. mykiss where applicable) were held for 24 hours to assess post-capture or delayed
mortality. Biological data was collected on captured fish per normal protocol as described in the Biological
Data and Tagging section. Fish placed in the hold trial were not PIT tagged or VIE marked to not bias the
delayed mortality study. After work-up and recovery, the first 60 ROR fish captured each week were placed
into a holding tank. Where applicable, fish passing through a regulating outlet (RO) or spill route were
prioritized for hold. At most sites, hold tanks were created using perforated buckets that were attached to
the traps so that fish could be held in low densities (less than 0.22 kg of fish per 3.8 L of water) in the river.
At Cougar Dam, two large holding tanks were set up with constant water inflow from the river. Fish were
held within these tanks in perforated buckets to allow for fish sorting by size and route. After the 24-hour
holding period, live fish were enumerated and released at their capture site. Mortalities were enumerated
and processed for injury/biological data again. It is important to note that a control was not included in the
hold trials. Other groups that have performed similar studies in the basin observed high mortality rates of
wild juvenile Chinook salmon after being captured (Herron et al. 2018). Mortality rates from this study reflect
the combined effects of previous fish health conditions at the time of passage, passage effects, handling,
and holding at the trap site.

Data Analysis

Passage Estimates

Catch Evaluations. Where possible, daily catch rates were standardized to 24-hour sampling intervals
based on trap start and stop times (time between trap checks). At Cougar Dam PH, Cougar Dam RO, and
Hills Creek Dam PH, raw daily catch numbers were used. At those three locations, operations frequently
cycled within 24 hours (i.e., the RO cycles regularly during a fish passage operation, but the trap samples
the entirety of the operation between checks) and resulted in discrete flow time windows the traps sampled
between checks. Due to RST operations in these situations, standardization of catch was not necessary,
and an alternative equation was used. Refer to equations detailed below.

Operations cycled at other sites, such as Big CIiff, but those traps were in the tailrace and experienced
continuous flow, allowing EAS to standardize catch to 24-hour periods. Across all sites for this reporting
period, RSTs were fished a total of 2,720 start/stop times with an average duration of 24.33 hours between
checks (standard deviation of 6.2 hours). Trap sampling time between checks ranged from 4.0 and 125.25

ENVIRONMENTAL
ASSESSMENT
SERVICES
Page 9



Rotary Screw Trap Bi-Annual Report W9127N23R0015

hours. In almost all instances (>99%) traps were fished overnight, but due to logistics, trap checks occurred
at various times the following day. This resulted in sampling duration that included overnight effort ranging
from approximately 15 to 34 hours. In a few instances (n=9) traps were not fished overnight, typically during
high flows due to safety concerns, or debris clogging issues classified as weather event checks and
subsequently excluded from analysis. Furthermore, an ice storm in January prevented crews from being
able to access trap sites and resulted in traps sampling between 40 and 125 hours between checks.
Additionally, data was excluded (<3%) from further analysis if a trap was not functioning upon arrival,
typically due to debris clogging. Adjusted daily catch was calculated with the following equation:

Cadj = C*{(Te-Ts )/24}
where:

Cadj = Daily catch adjusted to 24 hours
¢ = number of fish captured between traps start and stop
Ts = Daily trap start time
Te = Trap check time the following day.

Weekly standardized catch was calculated from the standardized daily catch rates.

Cw = ) Cadj *(7/Dr)
or
cw= Y *(7/Dyx)
where:

cw = Adjusted weekly catch
> caqj = Weekly sum of adjusted daily catch
>c = Weekly sum of raw catch at locations that had discrete flows
Dt = Days fished in a week.

Abundance Estimates of Out-Migrating Target Species

Building on the previous work in the area conducted by Keefer et al. (2013), Romer et al. (2012-2017), and
CFS (2023), we calculated trap capture efficiency by marking hatchery Chinook salmon for each TE ftrial.
Fish were released upstream ~500 m from the trap, or as far upstream as possible at the below dam sites.
Fish for TE releases were uniquely marked for each trial individually or in combination with PIT tags, fin
clips (adipose, vent right or left, and caudal upper or lower), and BBY staining. Unique marking was
especially important for sites (e.g., Hills Creek RO) where captured fish could have traveled from two routes
to the trap or when second trials occurred within the recapture window of a week. Recaptured fish were
recorded, and weekly abundance estimates made based on the hatchery TE trials for each trap. Weekly
abundance estimates for outmigration were calculated by using equations modified from Romer et al.
(2016).

Nmf = Cw /ems
and
em =r/m
where:

Nmf = weekly estimated out-migrants, based on flow levels (low, medium, and high) where
possible.
Cw= adjusted weekly catch
em = average measured trap efficiency, based on flow levels (low, medium, and high)
where possible
r = number of recaptured marked fish
m = number of marked fish released.
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One novel difference from previous work in this area is that we attempt to account for flow rates (cfs) as
represented at specific sites by total river discharge, river gage height, PH discharge, Spill discharge, and
RO discharge depending on the site. Water flow has been shown to be the dominant factor affecting TE in
multiple RST out-migrating juvenile salmonid studies (Cheng and Gallinat 2004; Dambacher 1991; Rayton
and Wagner 2006; Volkhardt et al. 2007; Voss and Poytress 2020). Determining trap efficacy is problematic
and likely a large source of error with RST research in this area, especially at sites with wide and/or deep
flow channels (e.g., below Lookout Dam). Ideally, ROR TE trials would be conducted weekly, but previous
work in the area has shown that releasing enough RST captured fish to obtain the minimum of five
recaptures to calculate TE is problematic at most locations. Unfortunately, it is unrealistic to perform weekly
trials at sites with hatchery fish as there are not enough fish available for this purpose.

Previous RST work has shown flow rates to be one of the largest factors in TE (Tattam et al. 2013).
Therefore, EAS started with the assumption that flow would be the best predictor of TE. For this project,
EAS attempted to build models based on flows in association with hatchery TE trials. EAS has since gained
further insight with a growing pool of TE trials and has found that association of TE to flow to be on a site-
by-site basis. A table detailing sampling constraints due to high flows and other factors is available in
Appendix H (Table H-1). Details about specific TE trials are reported in the results section. Data regarding
TE trials against flow are presented in Appendix E.

For several sites, too few TE trials were deemed successful to effectively model TE in relation to flows. At
these sites there are either not enough trials conducted at specific flows (typically high flow), total trials
conducted (small sample size), or not enough recaptures (multiple TEs with <5 recaptures) for TE data to
be modeled in relation to flow. There appear to be linear trends in relation to flow at some sites with small
sample size, but at this time, not enough successful trials have been conducted (particularly at high flows)
to model the data.

At other sites, there appears to be no relationship between flow and TE. In those instances, all hatchery TE
trials (except when trap was non-functional) were pooled to calculate an average TE and 95% confidence
intervals (Cl) based on the standard deviation.

Additionally, we theorize TE functionally changes at different flow rates for Big Cliff, similar to observations
from the work of Dambacher (1991, 2023). For example, the performance of the trap at Big Cliff Tailrace
appears to change depending on flow rate, and roughly corresponds to low (<2 k cfs), medium (<2-4 k cfs),
and high flows (>4 k cfs). Therefore, we believe that by pooling TE trails, possibly including historical studies
if sampling methodology overlaps, we will be able to build a model over time that can predict TE based on
flow rates. This would reduce the overall number of additional TEs and decrease error estimates.

Cls were calculated at alpha 0.05 level based on the TE ftrials for each flow range (when possible).

Nos = Ccw /995
and
€95 = em (a*s™n)
where:
Nos = estimated 95% weekly Cl for out-migrants, based TE trials at flow levels (low,

medium, and high) where possible

Cw= adjusted weekly catch

em = average measured trap efficiency, based on flow levels (low, medium, and high)
where possible

eg5= upper and lower 95% TE ClI, based on TE trials at flow levels (low, medium, and
high) where possible

a = 0.05 level of significance

s = standard deviation of trap efficiency trials for a given site, route, and flow

n = number of trap efficiency trials for a given site, route, and flow rate.
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Weekly passage was not estimated for the corresponding project week if the trap was out of operation for
five consecutive days due to any of the following conditions: low flow preventing the trap from spinning,
cone raised due to dangerously high flows or debris volume, access blocked due to weather or wildfire, or
a requested non-sampling period. If TE criteria were not met (five TE fish recaptures per release) for a
particular site, those trials were not used for any calculations.

Furthermore, in some instances (e.g., Lookout Tailrace) TE is so low that most trials are not successful
even with releases as high as 4,000 fish. At the Lookout Dam Tailrace, the PH traps were sampled in their
historic locations until September 5, 2023, when they were moved to sample side by side in order to alleviate
crew safety concerns. It was anticipated that this reconfiguration of the traps would provide similar or
improved results in regard to capture efficiency. Lookout PH had multiple TE releases of 4,000 fish, yet few
of those TEs were found to be successful (both pre and post PH traps reconfiguration).

In future, we plan to further explore and if possible, incorporate other variables such as age class, fish size,
and time of the year in relation to TE. Please refer to Appendix E: Trap Efficiency Plots for a detailed
synopsis of our approach for TE Trials and analysis moving forward.

Brood Year

A subset of scales collected from juvenile Chinook salmon (and O. mykiss in Santiam basin sites) were
mounted and read to determine the age of collected fish. Scales were read for at least 10% of the total
catch for each site. Scale readers were provided with samples labelled with a unique identification number,
location of capture, and date of capture. Fish length and weight were not included to not bias the reader.
Scale readers would classify samples as either yearlings or sub-yearlings. Each sample was read by two
individuals, independently. For samples with conflicting age classifications based on independent scale
reads, a third read was performed by another reader. Additionally, a random subset of samples was read
a third time to confirm age classifications. Fish age classes were then correlated back to individual fish
using the unique identification number and used to determine BY for size class of fish throughout the year.
BY determinations were made by considering all information gathered for the fish, including length, date of
capture, and age classification.

When aged samples for subsets of total catch show clear size delineations by BY, size metrics will be
reported by BY. In some instances, such as Big Cliff Dam out-migrants, significant overlap in size ranges
between multiple BYs of fish are observed. Without being able to age every fish captured and verify age, it
is not appropriate to report summary metrics for size by BY. In these instances, we will report size metrics
for the overlapping BYs together to provide information on the fish out-migrating during that time period as
a whole.

Trapping Injuries

To provide additional insight for injuries associated with handling and capture in a RST, injury data was
collected on hatchery fish being released for TE trials before release and after capture. Injury rates by type
pre and post capture were then compared to determine a rate of injury occurrence attributable to trap
capture. This data was compiled for each below dam site for hatchery fish captured since 2021. This data
is available in appendix D.

Through ongoing data collection and monitoring, EAS has found that NOR Chinook and O. Mykiss typically
illustrate signs of injury that are associated with dam passage and trap capture. Similar yet distinct
observations show that fish utilized in TE trials present injuries associated with hatchery rearing and trap
capture, while bulk marked released fish exhibit injuries related to hatchery rearing, dam passage, and trap
capture.
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Results

Breitenbush River

A single 5-foot RST was deployed in the Breitenbush River above Detroit Reservoir on February 1, 2024,
and continued sampling until June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B. It is important to note that previous sampling efforts in the Breitenbush River
occurred at a sampling site downstream of the current location (see Appendix A). Due to damage from the
2020 wildfires, we were unable to utilize the previous, historic sampling location.

Trapping Efficiency Trials

A total of six TE trials occurred from February 7, 2024, through June 25, 2024, in the Breitenbush River
using hatchery reared Chinook salmon. Collectively, 14 TE trials have occurred at this site since June 21,
2023. A summary of the fish release numbers, recaptures, and flow level for each trial is provided in Table
4.

TEs ranged from 0.9% to 20.3%, with a pooled average of 6.5% (95% CI * 3.2%, n = 14) across all
successful trials with five or more recaptures. Model results from the discharge and revolutions per hour
analysis indicate that one to two models had a modest fit for the site. The full model incorporating log-
transformed flow, trap revolutions per hour, and the interaction between the covariates had the highest
pseudo R? (R? = 0.40), explaining twice the amount of variation relative to the discharge or revolutions per
hour models. However, this model also had the highest AlCc score, suggesting that the increased
complexity of the model only provided modest improvements in fit relative to the simpler models included
in the comparison. Full results and methods for the flow modeling are located in Appendix E.

Table 4. Summary table of marked hatchery Chinook salmon releases at the Breitenbush River
RST site for trapping efficiency.

Number of
Release Location Date of Release R(ie I::azte Fi:ll‘lj '2:; razi d = Fish E?f?;?:::y

ecaptured
Breitenbush River 6/21/2023 231 749 53 71%
Breitenbush River 716/2023 173 763 25 3.3%
Breitenbush River 8/2/2023 133 791 12 1.5%
Breitenbush River 9/20/2023 114 756 7 0.9%
Breitenbush River 10/5/2023 131 789 18 2.3%
Breitenbush River 10/25/2023 289 750 51 6.8%
Breitenbush River 11/10/2023 578 750 152 20.3%
Breitenbush River 11/21/2023 405 900 55 6.1%
Breitenbush River 2/7/2024 730 750 15 2.0%
Breitenbush River 2/21/2024 715 750 134 17.9%
Breitenbush River 3/6/2024 540 748 78 10.4%
Breitenbush River 3/25/2024 822 243 11 4.5%
Breitenbush River 5/15/2024 819 692 9 1.3%
Breitenbush River 6/25/2024 297 752 45 6.0%

Run of River Trapping Efficiency Trials

Releases for ROR TE trials were pooled by month. A total of 2,252 Chinook salmon and zero O. mykiss
were released for ROR TE trials for three months in the Spring of 2024 (Table 5). Since September 2023,
2,395 Chinook have been released during five ROR TE trials. TEs for ROR trials ranged from 0.0% to 9.2%,
however sample sizes were highly variable ranging from 2 to 1,139 (Table 5). To account for sample size
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variability, monthly calculations were weighted based on sample size and then summed yielding an
estimated TE for ROR trials of 4.5%. We found TE using ROR Chinook at Breitenbush River was 2% lower
than TE using hatchery reared Chinook, however more ROR TE trials are necessary to increase the overall
sample size.

Table 5. Summary table of run of river releases at the Breitenbush River site for trapping
efficiency.
Release Location Date of Release Nur;ber C7 S MU G Pt_arf:ent
eleased Recaptured Efficiency
Breitenbush River September 2023 141 13 9.2%
Breitenbush River October 2023 2 0 0.0%
Breitenbush River February 2024 450 9 2.0%
Breitenbush River March 2024 1139 66 5.8%
Breitenbush River April 2024 663 19 2.9%

Target Catch, Passage Estimates and Passage Timing

A total of 3,108 juvenile Chinook salmon and 57 juvenile O. mykiss were captured through the Spring of
2024 (Figure 1). Juvenile Chinook salmon catch consisted of two brood years, BY 2022 yearlings (n= 29,
0.9% of total Chinook catch) and BY 2023 sub-yearlings (n= 3,079, 99.1% of total Chinook catch) (Figure
2). The first BY 2023 Chinook salmon was captured on February 2, 2024, on the second day of sampling.
Capture of juvenile Chinook continued throughout the sampling period. Peak capture of Chinook occurred
in March (n= 1530, 49.2% of total Chinook catch). Similarly, peak passage during previous sampling efforts
occurred in March and April (Romer et al. 2016, Figure 1). Using pooled averages of hatchery Chinook
TEs, we estimate that 46,287 (95% CI: 31,104 to 90,423) juvenile Chinook salmon passed the trapping site
during sampling in the Spring of 2024 (Figure 1).

Peak capture of juvenile O. mykiss during the monitoring period occurred in June (n=25, 43.9% of the total
O. mykiss catch) (Figure 3). The O. mykiss captured at this site consists of juveniles from three BYs: BY
2022, BY 2023, and BY 2024 (Figure 4). BY 2023 O. mykiss comprised the majority of the catch, with fish
being captured throughout the monitoring period (n= 48, 84.2% of total catch). A single BY 2022 fish was
captured on February 19, 2024, and the first BY 2024 fish was captured on June 8, 2024. The observed
range of sizes within BYs suggests that there may be populations of O. mykiss that spawn in the
Breitenbush River at different times throughout the year. A summary of fork lengths and weights for
captured Chinook salmon and O. mykiss at this site is provided in Table 6.

Table 6. Summary of fork length and weight observed on juvenile Chinook salmon and O.
mykiss at the Breitenbush River RST site by brood year.
Date N Average Min. Max Median | Average Min. Max Median
Species Range BY of Fish (AL [Pl [Pl [Pl Weight | Weight | Weight | Weight
(mm) (mm) | (mm) | (mm) (9) (9) (9) (9)
. 2/1/24—-
Chinook 6/30/24 23 3079 36.4 29 69 36 N/A N/A N/A N/A
. 2/1/24—
Chinook 6/30/24 22 29 96.7 81 147 95 13.9 5.6 105 9.5
. 2/1/24—
O. mykiss | g1a0/04 24 8 28.9 26 31 29 N/A N/A N/A N/A
. 2/1/24—
O. mykiss | g1a0/04 23 48 101.3 33 193 90 16.6 <1 67.4 8.7
O. mykiss | 2/1/24—
6/30/24 22 1 270 270 270 N/A 183.0 183.0 | 183.0 N/A
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Figure 1. Raw catch (top panel), standardized catch (middle panel), and weekly passage
estimates (bottom panel) of NOR juvenile Chinook at the Breitenbush River RST site overlayed
with flow (black line) and non-sampling weeks shaded out (gray).
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Breitenbush River Chinook Fork Length by Capture Date
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Figure 2. Length-frequency analysis for juvenile Chinook salmon at the Breitenbush River RST
site.
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Figure 3. Raw catch (top panel) and weekly standardized catch (bottom panel) of juvenile O.
mykiss overlayed with flow (black line) and non-sampling weeks shaded out (gray) at the
Breitenbush River RST site.
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Breitenbush River O. mykiss Fork Length by Capture Date
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Figure 4. Length-frequency analysis by brood year for juvenile O. mykiss at the Breitenbush
River RST site.

Injury Data

A total of 186 juvenile Chinook salmon (5.9% of total Chinook salmon catch) and 39 juvenile O. mykiss
(68.4% of total O. mykiss catch) displayed at least one of the injury code conditions listed in Table 3. The
most predominant injuries encountered on Chinook salmon observed at this site include fin damage and
descaling greater than 20% (Table 7). Descaling and fin damage injuries were likely incurred upon capture
in the RST due to debris or contact with various surfaces of the trap. Most of the Chinook salmon
encountered at the Breitenbush River RST were evidenced to have no external injuries (94.0%) (Table 7).
Eleven Chinook salmon were bulk mark release recaptures at the Breitenbush River site. Of these fish,
descaling greater than 20% and fin damage were the predominant injuries observed (Table 7). Furthermore,
TE hatchery Chinook were observed with higher percentages of descaling greater than 20%, fin damage,
and fungus when compared to NOR Chinook (Table 7). These injuries are associated with being reared in
the hatchery and can be observed at all sites that EAS monitors.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally increased from pre-release to recaptured observations
(Appendix D). Detailed findings on injury type are further presented in Appendix D.

For the O. mykiss that had injuries present, the most predominant injuries include descaling greater than
20% and fin damage (Table 7). Like the Chinook salmon encountered, these O. mykiss injuries were likely
incurred upon capture due to the trap itself. Copepod presence on both Chinook salmon and O. mykiss
was only observed on fish with fork lengths greater than 60 mm (Figure 5 and Figure 6). However, infection
rate did not increase with the size of fish, as has been seen in many below dam sites. Table 7 provides a
summary of injuries observed on both Chinook salmon and O. mykiss at the Breitenbush River site.
Additional information regarding injuries by size and average injuries per fish is available in Appendix F.
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Table 7. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon,
in addition to O. mykiss at the Breitenbush River RST site.
: - Bulk Marked Trapping S
oy Code | SHECORIKIES | Rotoased Ghinook | |,y STSSTEY | O (s ks
(n=11) =
(n=287)
NXI (no external 94.0% 0.0% 4.9% 31.6%
injury)
MUNK 0.1% 0.0% 0.0% 0.0%
DS<2 0.8% 9.1% 1.0% 5.3%
DS>2 1.8% 90.9% 85.4% 47.4%
BLO 0.1% 0.0% 0.0% 1.8%
EYB 0.4% 0.0% 0.0% 0.0%
BVT 0.1% 0.0% 0.0% 0.0%
FVB 0.6% 0.0% 0.3% 1.8%
GBD 0.0% 0.0% 0.0% 0.0%
POP 1.1% 0.0% 0.3% 1.8%
HIN 1.2% 0.0% 0.3% 0.0%
OPD 1.4% 0.0% 3.1% 0.0%
TEA 1.2% 0.0% 0.3% 1.8%
BRU 1.0% 0.0% 0.3% 5.3%
HBP 0.0% 9.1% 0.0% 0.0%
HO 0.0% 0.0% 0.0% 0.0%
BO 0.1% 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0% 0.0%
FID 2.2% 81.8% 87.5% 43.9%
PRD 0.1% 0.0% 0.0% 1.8%
COP 0.2% 9.1% 0.0% 3.5%
BKD 0.0% 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 21.3% 0.0%
Breitenbush River Chinook Copepod Infection by Fork Length
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Figure 5. Copepod prevalence vs fork length on juvenile Chinook salmon captured at the

Breitenbush River RST site.
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Copepod prevalence vs fork length on juvenile O. mykiss captured at the Breitenbush

A total of 32 juvenile Chinook salmon and 43 juvenile O. mykiss were PIT tagged and released at the
Breitenbush River site during the Spring of 2024. Additionally, a total of 2,360 Chinook salmon and 3 O.
mykiss were VIE marked at the Breitenbush site in this reporting period. Some fish were not tagged, as
they were still sac-fry or too small to safely mark. None of the VIE marked fish have been detected at
downstream sites. 5 PIT tagged Chinook and 1 PIT tagged O. mykiss were recaptured at Big Cliff Dam
Tailrace during this reporting period. The average travel time was 175.2 days (range 28 to 233 days). A
summary of downstream PIT tag detections is provided in Table 8 and a summary of VIE marked fish is
provided in Table 9. More information regarding PIT tags at the RST and other sites can be found in

Appendix C.

Table 8. Summary of PIT tagged fish downstream redetections for the Breitenbush River RST

site.

Species PIT Tag # Mark Date Redg;etztlon Recap Site Tra(z:l;s'l)me
Chinook 3DD.003BEEOFF3 6/21/2023 1/1/2024 Big Cliff Dam 194
Chinook 3DD.003BD397FF 10/6/2023 4/17/2024 Big Cliff Dam 194
Chinook 3DD.003BD397FC 10/6/2023 4/23/2024 Big Cliff Dam 200
O. mykiss 3DD.003E5283EC 4/4/2024 5/2/2024 Big Cliff Dam 28
Chinook 3DD.003BEE1AB2 9/13/2023 5/3/2024 Big Cliff Dam 233
Chinook 3DD.003BEE1373 10/18/2023 5/7/2024 Big Cliff Dam 202
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Table 9. Summary table of VIE marked Chinook salmon at the Breitenbush River RST site

Date Tagged Species Tag Location VIE Color # Tagged # Recaptured
02/01/2024—-02/15/2024 Chinook Head Yellow 126 0
02/01/2024—-02/15/2024 O. mykiss Head Yellow 2 0
02/16/2024-02/29/2024 Chinook Head Yellow 322 0
02/16/2024—02/29/2024 O. mykiss Head Yellow 0 0
03/01/2024-03/15/2024 Chinook Head Red 670 0
03/01/2024—03/15/2024 O. mykiss Head Red 0 0
03/16/2024-03/31/2024 Chinook Head Red 541 0
03/16/2024—03/31/2024 O. mykiss Head Red 0 0
04/01/2024-04/15/2024 Chinook Head Blue 633 0
04/01/2024-04/15/2024 O. mykiss Head Blue 0 0
04/16/2024-04/30/2024 Chinook Head Blue 35 0
04/16/2024—04/30/2024 O. mykiss Head Blue 0 0
05/01/2024—-05/15/2024 Chinook Head Orange 3 0
05/01/2024-05/15/2024 O. mykiss Head Orange 0 0
05/16/2024-05/31/2024 Chinook Head Orange 9 0
05/16/2024-05/31/2024 O. mykiss Head Orange 0 0
06/01/2024-06/15/2024 Chinook Head Pink 12 0
06/01/2024-06/15/2024 O. mykiss Head Pink 1 0
06/16/2024-06/30/2024 Chinook Head Pink 9 0
06/16/2024-06/30/2024 O. mykiss Head Pink 0 0

Willamette Valley Projects Encounters

There were 6 adipose clipped and PIT tagged Chinook encountered at this site through the Spring of 2024.
These fish were all released by Cramer Fish Sciences Bulk Mark Release project and used for trapping
efficiency trials. For more information regarding bulk mark releases and detections of associated fish, refer
to the Bulk Mark Release and Reservoir Distribution Study Annual Report (CFS 2024).

Non-Target Capture Data

A total of 20 non-target fish were captured in addition to NOR juvenile Chinook salmon and O. mykiss at
the Breitenbush River site through the Spring of 2024. A summary of non-target species is provided in Table
10. The most frequently caught non-target species were sculpin.

Table 10. Summary of non-target fish capture at the Breitenbush River RST site.

Species

Season Total

Season Total
Mortality
(subset of total)

O. mykiss (clipped) 1 0
Cutthroat Trout 2 0
Sculpin 16 5
Unknown Salmonid 1 1

Totals 20 6
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Detroit Head of Reservoir — North Santiam River

A single 5-foot RST was deployed in the North Santiam River above Detroit Reservoir on February 1, 2024,
and continued sampling until June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Trapping Efficiency Trials
A total of six TE trials occurred from February 7, 2024, through June 18, 2024, at the Detroit Head of
Reservoir — North Santiam site using hatchery reared spring Chinook salmon. Collectively, 15 TE trials

have occurred at this site since June 6, 2023. A summary of the fish release numbers, recaptures, and flow
level for each trial is provided in Table 11.

TEs ranged from 1.1% to 15.6% with a pooled average of 6.3% (95% Cl +2.2%, n=15) of all successful
trials with five or more recaptures. Model results from the average weekly discharge and revolutions per
hour analysis indicate that the model incorporating discharge, trap revolutions per hour, and the interaction
between the two covariates (discharge multiplied by revolutions per hour) had the highest pseudo R? value
(R?=10.212) of all models (Table 11). This model also had a low AlCc score relative to other models for the
site, suggesting that the increased complexity of the model improved model fit (Table D-1). Full results and
methods for the discharge and revolution per hour modeling are in Appendix E.

Table 11. Summary table of marked hatchery Chinook salmon releases at the Detroit Head of
Reservoir — North Santiam River RST site for trapping efficiency.

Number of Number of
Release Location g;:ea:; :eli:azte = Fish Fish E?f?;?:::y

eleased Recaptured
Detroit Head of Reservoir — North Santiam River 6/6/2023 833 539 28 5.2%
Detroit Head of Reservoir — North Santiam River 6/20/2023 629 750 61 8.1%
Detroit Head of Reservoir — North Santiam River 7/6/2023 512 750 13 1.7%
Detroit Head of Reservoir — North Santiam River 8/2/2023 422 750 19 2.5%
Detroit Head of Reservoir — North Santiam River 9/6/2023 379 700 19 2.7%
Detroit Head of Reservoir — North Santiam River 10/5/2023 370 750 24 3.2%
Detroit Head of Reservoir — North Santiam River 10/25/2023 539 757 72 9.5%
Detroit Head of Reservoir — North Santiam River 11/10/2023 820 813 91 11.2%
Detroit Head of Reservoir — North Santiam River 11/21/2023 601 1,014 111 10.9%
Detroit Head of Reservoir — North Santiam River 2/7/2024 1,270 749 8 1.1%
Detroit Head of Reservoir — North Santiam River 2/21/2024 1,020 749 117 15.6%
Detroit Head of Reservoir — North Santiam River 3/6/2024 923 751 85 11.3%
Detroit Head of Reservoir — North Santiam River 5/15/2024 1,400 749 39 5.2%
Detroit Head of Reservoir — North Santiam River+ 6/6/2024 1,200 450 13 2.9%
Detroit Head of Reservoir — North Santiam River 6/18/2024 786 836 32 3.8%

+Trapping efficiency release performed by Cramer Fish Sciences

Run of River Trapping Efficiency Trials

Releases for ROR TE trials were pooled by month. A total of 14,783 juvenile Chinook salmon were
released between February 16 and May 22, 2024 (Table 12). Since October 2023, 15,142 Chinook have
been released during six ROR TE trials at the Detroit HOR site. TEs for ROR trials ranged from 1.5% to
5.9% with sample sizes ranging from 157 to 9,059 (Table 12). To account for sample size variability,
monthly calculations were weighted based on sample size and then summed yielding an estimated TE for
ROR trials of 2.9%. Compared to the TE value using hatchery reared fish, TE using ROR fish was
approximately 3.5% lower.
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Table 12. Summary table of run of river releases at the Detroit Head of Reservoir RST site for
trapping efficiency

Release Location Date of Release Number of Fish Number of Fish Pt.arf:ent
Released Recaptured Efficiency
Detroit Head of Reservoir October 2023 157 6 3.8%
Detroit Head of Reservoir November 2023 202 12 5.9%
Detroit Head of Reservoir February 2024 392 6 1.5%
Detroit Head of Reservoir March 2024 4,652 114 2.5%
Detroit Head of Reservoir April 2024 9,059 293 3.2%
Detroit Head of Reservoir May 2024 680 15 2.2%

Target Catch, Passage Estimates and Passage Timing

The trap captured 26,858 juvenile Chinook salmon and 63 juvenile O. mykiss through the Spring of 2024
(Figure 7 and Figure 9) between February 1, 2024, and June 30, 2024. Peak capture of juvenile Chinook
salmon entering Detroit Reservoir in the spring occurred during April (n=13,805, 51.4% of total Chinook
salmon catch). Chinook salmon catch from the initiation of sampling through June 30, 2023, was composed
almost entirely of BY 2023 juveniles (n=26,808, 99.7% of total catch) (Figure 8). BY 2022 Chinook salmon
were captured throughout the sampling period. The first BY 2023 sub-yearling captured at the trap occurred
on the first day of sampling and the median migration date was April 12, 2024. Previous monitoring efforts
observed median migration dates in May with the earliest median date of migration being April 20" (Romer
et al. 2016). Using a pooled average of the hatchery fish TEs, we estimate that 426,159 (95% CI: 314,594
to 660,332) juvenile Chinook salmon passed the trapping site in 2023 (Figure 7).

Chinook catch in the Spring of 2024 was much higher than catch observed during previous efforts (Romer
et al. 2016) and likely is a result of the increased number of adult outplants that occurred in 2023. Similar
observations were made during previous sampling, where increased catch of juvenile Chinook at this site
appeared to be related to the number of adult females transported upstream of the reservoir (Romer 2016
et al. Table B-1). Adult Chinook out planting numbers for 2010 through 2023 are provided in Appendix |,
Table I-1.

Peak capture of juvenile O. mykiss in the spring monitoring period occurred in June (n=24, 37.5% of total
O. mykiss catch) (Figure 9). O. mykiss catch consisted of four BYs: BY 2021, 2022, 2023, and 2024 (Figure
10). BY 2023 was the dominant age class captured at the site, with 40 individuals (62.5% of spring capture).
A total of 1 BY 2021, 12 BY 2022, and 10 BY 2024 O. mykiss were also captured during this time. A
summary of fork length and weight data for Chinook salmon and O. mykiss captured at this site through the
Spring of 2024 is provided in Table 13.

Table 13. Summary of fork length and weight observed on juvenile Chinook salmon and O.
mykiss of NOR at the Detroit Head of Reservoir RST site by brood year.

Date Number Average Min. Max Median | Average Min. Max Median
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight | Weight | Weight | Weight
(mm) (mm) | (mm) (mm) (9) (9) (9) (9)
. 2/1/24—
Chinook | gIa2 | 22 49 86.6 69 107 86 7.1 3.4 1.9 71
Chinook | 2/124— | 23 | 26808 36.6 28 72 36 N/A N/A N/A N/A
6/30/24 '
0. mykiss | 2M24— | o4 1 315 315 | 315 N/A 309.1 | 309.1 | 309.1 N/A
- my 6/30/24 : : :
0. mykiss | 224~ | 5 12 1703 142 | 197 170 522 204 | 796 | 535
- my! 6/30/24 : : : : :
| 211724
0. mykiss | 2124 | 23 40 72.8 34 115 74 59 <1 16.1 55
0. mykiss | 2M24= | 54 10 30.1 22 39 285 N/A N/A N/A N/A
-my 6/30/24 : :
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Figure 7. Raw catch (top panel), standardized catch (middle panel), and weekly passage
estimates (bottom panel) of NOR juvenile Chinook at the Detroit Head of Reservoir- North Santiam
River RST site with stream flow (black line) and non-sampling weeks shaded out (gray).
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Figure 8. Length-frequency of juvenile Chinook salmon by brood year at the Detroit Head of
Reservoir — North Santiam site.
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Figure 9. Shows raw catch (top panel) and weekly standardized catch (bottom panel) of juvenile
O. mykiss overlayed with flow (black line) and non-sampling weeks shaded out (gray) at the
Detroit Head of Reservoir — North Santiam site.
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Detroit Head of Reservoir O. mykiss Fork Length by Capture Date
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Figure 10. Length-frequency of juvenile O. mykiss by brood year at the Detroit Head of Reservoir
— North Santiam River site.

Injury Data

A total of 1,000 juvenile Chinook salmon (3.7% of total Chinook salmon catch) and 36 O. mykiss (57.1% of
total O. mykiss catch) displayed at least one of the injury code conditions listed in Table 3. The most
frequently observed injury in Chinook salmon at this site was fin damage. The most frequently observed
injuries in O. mykiss at this site were descaling greater than 20% and fin damage (Table 14). Observed
injuries were likely incurred upon capture in the RST due to debris or contact with various surfaces in the
trap. A significant portion of the Chinook salmon target catch (96.3%) at this site were evidenced to have
no external injuries (Table 14). Comparatively, the bulk marked released Chinook salmon illustrated similar
trends to the NOR Chinook salmon, being predominantly unharmed, with the most frequent injuries
recorded being descaling greater than 20% and fin damage (Table 14). TE hatchery reared Chinook salmon
were found to have higher occurrences of descaling greater than 20%, head injuries, operculum damage,
fin damage, and fungus when compared to both bulk marked released and NOR Chinook (Table 14).

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally increased from pre-release to recaptured observations
(Appendix D). Detailed findings on injury type are further presented in Appendix D.

There were 419 Chinook salmon mortalities (1.6% of Chinook salmon catch) likely resulting from high debris
in the trap, increased flows, and their smaller body size this time of year. Copepods were only observed on
Chinook salmon with fork lengths greater than 90 mm, and O. mykiss with fork lengths greater than 50 mm.
Copepod presence results did not show a strong association with an increased size of fish, as has more
recently been observed below dams (Figure 11 and Figure 12). Additional information regarding injuries by
size and average injuries per fish is available in Appendix D.
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Table 14. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon,
in addition to O. mykiss at the at the Detroit Head of Reservoir — North Santiam River RST site.

Bulk Marked Trapping
Iniury Code Chinook Injuries Released Chinook Efficiency O. mykiss Injuries
jury (NOR) (n=26,858) (n=15) Hatchery Chinook (NOR) (n=63)
(n=270)
NXI(no 96.3% 86.7% 21.5% 42.9%
external injury)
MUNK 0.0% 0.0% 0.0% 0.0%
DS<2 0.8% 0.0% 0.4% 6.3%
DS>2 0.7% 6.7% 76.7% 30.2%
BLO 0.0% 0.0% 0.0% 0.0%
EYB 0.4% 0.0% 0.0% 3.2%
BVT 0.1% 0.0% 0.0% 0.0%
FVB 0.4% 0.0% 0.0% 1.6%
GBD 0.0% 0.0% 0.0% 0.0%
POP 0.8% 0.0% 0.0% 1.6%
HIN 1.0% 0.0% 1.9% 7.9%
OPD 0.8% 0.0% 2.2% 7.9%
TEA 0.9% 0.0% 0.0% 0.0%
BRU 0.9% 0.0% 0.0% 0.0%
HBP 0.0% 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0% 0.0%
BO 0.2% 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0% 0.0%
FID 1.3% 6.7% 77.4% 38.1%
PRD 0.0% 0.0% 0.0% 0.0%
COP 0.0% 0.0% 0.5% 4.8%
BKD 0.0% 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 8.5% 0.0%
Detroit Head of Reservoir- North Santiam Chinook Copepod Infection by Fork Length
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Figure 11. Copepod prevalence vs fork length on juvenile Chinook salmon captured at Detroit
Head of Reservoir RST site.
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Detroit Head of Reservoir- North Santiam O. mykiss Copepod Infection by Fork Length
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Figure 12. Copepod prevalence vs fork length on juvenile O. mykiss captured at Detroit Head of
Reservoir RST site.

PIT Tagged/VIE Marked Fish and Downstream Detections

A total of 49 Chinook salmon and 40 O. mykiss were PIT tagged at this site in the Spring of 2024. A total
of 20,289 Chinook salmon and 11 O. mykiss were VIE marked during this reporting period. Additionally,
another 1,691 Chinook salmon fry were Bismarck brown dyed and used for ROR trapping efficiency trials.
Some fish were not marked, as they were still sac-fry or too small to safely mark. No VIE marked fish have
been detected at downstream sites. 1 PIT tagged Chinook was recaptured downstream at Big Cliff Dam
Tailrace in the Spring of 2024. The travel time was 183 days. 2 PIT tagged Chinook were observed
downstream at the Columbia River Estuary through the Spring of 2024. The average travel time was 229
days. A summary of downstream PIT tag detections is provided in Table 15, and Table 16 provides a
summary of VIE marked fish for the reporting period. More information regarding PIT tags at the RST and
other sites can be found in Appendix C.

Table 15. Summary of PIT tagged juvenile Chinook downstream redetections for the Detroit Dam
Head of Reservoir site.

PIT Tag # Mark Date Redg:iztlon Recap Site Tra(\g:lyzl)me
3DD.003BEE1AA8 9/6/2023 5/2/2024 PD5 - Columbia River Estuary rkm 62 239
3DD.003BEE11EF 11/5/2023 5/6/2024 Big Cliff Dam 183
3DD.003BD22603 11/2/2023 6/8/2024 PD8 - Columbia River Estuary rkm 82 219
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Table 16. Summary table of VIE marked fish at the Detroit Head of Reservoir — North Santiam RST

site.

Date Tagged Species Tag Location VIE Color # Tagged # Recaptured
02/01/2024-02/15/2024 Chinook Right Dorsal Yellow 78 0
02/01/2024—-02/15/2024 O. mykiss Right Dorsal Yellow 4 0
02/16/2024-02/29/2024 Chinook Right Dorsal Yellow 415 0
02/16/2024-02/29/2024 O. mykiss Right Dorsal Yellow 0 0
03/01/2024-03/15/2024 Chinook Right Dorsal Red 1439 0
03/01/2024—03/15/2024 O. mykiss Right Dorsal Red 1 0
03/16/2024-03/31/2024 Chinook Right Dorsal Red 3334 0
03/16/2024—03/31/2024 O. mykiss Right Dorsal Red 0 0
04/01/2024—-04/15/2024 Chinook Right Dorsal Blue 5379 0
04/01/2024—04/15/2024 O. mykiss Right Dorsal Blue 1 0
04/16/2024—04/30/2024 Chinook Right Dorsal Blue 4527 0
04/16/2024-04/30/2024 O. mykiss Right Dorsal Blue 3 0
05/01/2024-05/15/2024 Chinook Right Dorsal Orange 3112 0
05/01/2024-05/15/2024 O. mykiss Right Dorsal Orange 0 0
05/16/2024-05/31/2024 Chinook Right Dorsal Orange 1533 0
05/16/2024-05/31/2024 O. mykiss Right Dorsal Orange 1 0
06/01/2024-06/15/2024 Chinook Right Dorsal Pink 333 0
06/01/2024-06/15/2024 O. mykiss Right Dorsal Pink 0 0
06/16/2024-06/30/2024 Chinook Right Dorsal Pink 139 0
06/16/2024-06/30/2024 O. mykiss Right Dorsal Pink 1 0

Willamette Valley Projects Encounters

There were 13 adipose clipped and PIT tagged Chinook encountered at this site during monitoring in the
Spring of 2024. These fish were all released by Cramer Fish Sciences Bulk Mark Release project and used
for trapping efficiency trials. For more information regarding bulk mark releases and detections of
associated fish, refer to the Bulk Mark Release and Reservoir Distribution Study Annual Report (CFS 2024).

Non-Target Capture Data

EAS captured 338 non-target fish in addition to NOR juvenile Chinook salmon. A summary of species and
numbers of fish caught is provided in Table 17. The most commonly captured non-target species were
adipose clipped O. mykiss and wild kokanee.

Table 17. Summary of non-target fish capture at the Detroit Head of Reservoir — North Santiam

RST site
Season Total
Species Season Total Mortality
(subset of total)
Chinook (clipped) 2 0
Cutthroat Trout 8 0
Dace 7 0
Kokanee (wild) 82 5
Mountain Whitefish 1 0
O. mykiss (clipped) 145 2
Sculpin 16 7
Largescale Sucker 1 0
Unknown Salmonid* 76 76
Totals 338 90

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Big Cliff Dam Tailrace

A single 8-foot RST continued monitoring activities at Big Cliff Dam and sampled from January 1, 2024,
through June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Additionally, the trap did not sample from January 17, 2024, to February 8, 2024, due to high flows from
flood evacuations that created unsafe sampling conditions for both captured fish and crew.

Trapping Efficiency Trials

A total of six TE trials occurred from February 14, 2024, through June 18, 2024, in the Big Cliff Dam tailrace
using hatchery reared juvenile Chinook salmon. Collectively, 34 TE trials have occurred at this site since
December 22, 2021. A summary of the fish release numbers, recaptures, and flow level for each trial is
provided in Table 18.

TEs ranged from 0.0% to 20.7% with a pooled average of 6.9% (95%CI +1.6%, n=32) of all successful trials
with five or more recaptures. Two of the trials did not recapture enough fish to be used in the passage
estimate calculation. Model results from the discharge and revolutions per hour analysis indicate that none
of the models tested showed a strong fit for the site (R? = 0.05 — 0.27, n = 34). The full model incorporating
log-transformed flow, trap revolutions per hour, and the interaction between the covariates had the highest
pseudo R? (R? = 0.27). This model had a moderate AICc score, indicating that the increased complexity did
not significantly improve the fit compared to the other simpler models included in the comparison. Other
factors (i.e., fish size) may be influencing TE at this site and will be explored in future modeling efforts. Full
results and methods for the flow modeling are located in Appendix E.
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Table 18. Summary table of marked hatchery Chinook salmon releases at Big Cliff Dam for
trapping efficiency

Number of
Release Location Date of Release Igelijaite Figlf: ';Z;: ragi;, d = Fish E?f?;?::t:y
ecaptured
Big Cliff Dam Tailrace 12/22/2021 3,010 997 39 3.9%
Big Cliff Dam Tailrace 5/25/2022 3,055 995 21 2.1%
Big Cliff Dam Tailrace 8/9/2022 1,060 1000 92 9.2%
Big Cliff Dam Tailrace 9/30/2022 1,580 995 48 4.8%
Big Cliff Dam Tailrace 10/13/2022 2,820 500 15 3.0%
Big Cliff Dam Tailrace 10/24/2022 5,520 535 25 4.7%
Big Cliff Dam Tailrace 11/2/2022 5,450 949 40 4.2%
Big Cliff Dam Tailrace 11/16/2022 2,650 509 15 2.9%
Big Cliff Dam Tailrace 12/14/2022 1,380 502 60 12.0%
Big Cliff Dam Tailrace 12/19/2022 1,330 1010 92 9.1%
Big Cliff Dam Tailrace 12/21/2022 1,350 1014 33 3.3%
Big Cliff Dam Tailrace 12/27/2022 1,520 704 47 6.7%
Big Cliff Dam Tailrace 12/29/2022 1,470 452 22 4.9%
Big Cliff Dam Tailrace 1/25/2023 1,320 500 56 11.2%
Big Cliff Dam Tailrace 2/17/2023 1,470 499 38 7.6%
Big Cliff Dam Tailrace 3/7/2023 1,260 2,968 61 2.1%
Big Cliff Dam Tailrace 3/10/2023 1,320 541 112 20.7%
Big Cliff Dam Tailrace 4/28/2023 2,440 498 34 6.8%
Big Cliff Dam Tailrace 5/23/2023 1,080 500 6 1.2%
Big Cliff Dam Tailrace 6/21/2023 1,270 500 8 1.6%
Big Cliff Dam Tailrace 7/5/2023 1,260 500 33 6.6%
Big Cliff Dam Tailrace 8/3/2023 1,080 474 42 8.9%
Big Cliff Dam Tailrace 9/19/2023 1,580 424 64 15.1%
Big Cliff Dam Tailrace 10/6/2023 1,590 500 56 11.2%
Big Cliff Dam Tailrace 10/25/2023 1,630 633 99 15.6%
Big Cliff Dam Tailrace 11/16/2023 4,200 527 0 0.0%
Big Cliff Dam Tailrace 11/21/2023 3,750 500 30 6.0%
Big Cliff Dam Tailrace 12/28/2023 1,520 550 56 10.2%
Big Cliff Dam Tailrace 2/14/2024 1,550 500 16 3.2%
Big Cliff Dam Tailrace 2/21/2024 1,060 464 52 11.2%
Big Cliff Dam Tailrace 3/6/2024 1,810 556 18 3.2%
Big Cliff Dam Tailrace 3/7/2024 1,820 1,959 1 0.05%
Big Cliff Dam Tailrace 3/12/2024 1,780 550 18 3.3%
Big Cliff Dam Tailrace 5/7/12024 3,310 493 1 0.2%
Big Cliff Dam Tailrace 6/18/2024 1,440 499 18 3.6%

Run of River Trapping Efficiency Trials

No TE trials using ROR fish were performed at Big Cliff Dam tailrace through the Spring of 2024. The first
60 wild fish caught per week are prioritized for the 24-hour hold mortality study and are not tagged. Thus,
sufficient numbers of natural-origin fish to perform trials were not available during sampling in the Spring of
2024.

Target Catch, Passage Estimates and Passage Timing

The trap captured 937 juvenile Chinook salmon and 74 juvenile O. mykiss during the reporting period. It is
assumed that O. mykiss captured at this site are primarily composed of resident rainbow trout since

E a SEN\/IRONMENTAL
ASSESSMENT
SERVICES
-
Page 30



Rotary Screw Trap Bi-Annual Report W9127N23R0015

steelhead are not transported to spawn above Detroit Reservoir. However, due to the difficulty in
distinguishing between resident trout and anadromous steelhead, all unmarked O. mykiss were treated as
target fish and reported as such.

Peak capture of juvenile Chinook salmon exiting Big Cliff Dam in the spring occurred in April (n=555, 59.2%
of total Chinook salmon) (Figure 13). Chinook salmon catch in the spring consisted of three BY classes: BY
2021, BY 2022, and BY 2023 (Figure 16). There were 42 BY 2023 (4.5% of total Chinook capture) Chinook
salmon captured during the spring sampling period at this site. The first BY 2023 sub-yearling Chinook
salmon was captured on February 18, 2024. The migration timing of sub-yearling Chinook salmon through
Big CIliff Dam is similar to observations from previous years (Romer et al. 2016). Scale age analysis from
this period shows a significant amount of overlap in size between fish from BY 2021 and BY 2022 (figure
16). This overlap in size of Chinook salmon is similar to what was observed during RST sampling in 2022
and 2023 (EAS 2023) and from scale samples collected from Chinook salmon in the forebay of Detroit
Reservoir by Monzyk and Romer (2015). Due to this overlap, we cannot reliably assign a BY category to
fish where scales were not aged and will report size metrics on the two BYs together. Using pooled
averages of hatchery Chinook TEs, we estimate that 13,174 (95% CI: 10,669 to 17,216) juvenile Chinook
salmon passed the trapping site during RST sampling in the Spring of 2024 (Figure 13).

O. mykiss capture in the RST below Big Cliff Dam in the spring consisted of four BYs, BY 2021, BY 2022,
BY 2023, and BY 2024 (Figure 17). The first BY 2024 fish was captured on May 24, 2024. A majority of the
O. mykiss captured in the spring occurred during May and June (n=59, 79.7% of total O. mykiss capture)
(Figure 15). A single BY 2021 O. mykiss was captured on January 1, 2024. Information on fork lengths and
weights of each BY captured for Chinook salmon and O. mykiss at Big Cliff Dam is provided in Table 19.

Peak capture of Chinook salmon and O. mykiss at Big Cliff Dam coincided with spill operations at Detroit
Dam that began in April and continued into June (Figure 14). Downstream movement of active tagged fish
in Big CIliff Reservoir suggests that fish typically take about a day (mean: 1.11 days, range: 0.14-45.59
days) to navigate from the Detroit Dam Tailrace to the forebay of Big Cliff Dam (Beeman et al. 2015, Table
1-12). Assuming these migration rates for fish to reach the forebay of Big Cliff Dam from the Detroit Dam
Tailrace, it is reasonable to accept that the increase in catch at Big Cliff Dam Tailrace in the spring is
associated with Detroit Dam surface spill operations. Results from studies by CFS in 2021 (Cramer 2023)
also observed increased catch associated with spill operations. Figures displaying weekly raw catch for
sampling at the Big Cliff Dam RST site for sampling from 2021 through 2023 and numbers of adult Chinook
out plants above Detroit Reservoir for 2010 through 2023 are available in Appendix I.

Table 19. Summary of fork length and weight observed on juvenile Chinook salmon and O.
mykiss of NOR at the Big Cliff Dam RST site by brood year.

: Date Number Average Min. Max Median Average M!n. M.ax Meqian
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight | Weight | Weight | Weight
(mm) (mm) | (mm) (mm) (9) (9) (9) (9)
Chinook ;ﬁ;ggg‘z‘z azn;d 895 144.8 80 231 142 32.7 68 | 1860 | 287
Chinook :3%2/%‘21:1 23 | 42 98.4 35 121 107 14.5 7.2 20.1 14.8
O. mykiss ;ggz/gg‘z‘z 21 1 275 275 | 275 NA | 2474 | 2471 | 2471 | NA
O. mykiss ;ggz/gg‘z‘z 22 39 199.4 154 | 260 195 73.1 300 | 1810 | 646
0. mykiss | yi292% | 23 8 78.8 34 124 79 8.0 <1 18.3 6.1
0. mykiss g;g%‘z‘z 24 26 30.4 25 39 29 N/A N/A N/A N/A
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Big Cliff Dam Tailrace raw catch Chinook
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Figure 13. Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
Chinook salmon at Big Cliff Dam with spill (black line), Powerhouse (gray line) and non-sampling

weeks shaded out (gray).
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Figure 14. Detroit Dam (top panel) and Big Cliff Dam (bottom panel) operations with forebay
elevation (black dot dash line), spill/lRO outflow (black line) and powerhouse outflow (gray line).
Passage estimates with 95% confidence for juvenile Chinook salmon at Big Cliff Dam (middle
panel) with spill at Big Cliff Dam (black line), Powerhouse outflow from Big Cliff Dam (gray line),
Detroit forebay elevation (black dot dash line), and non-sampling weeks shaded out (gray).
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Big CAiff Dam Tailrace raw catch O. miykiss
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Figure 15. Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
O. mykiss at Big Cliff Dam with spill (black line), Powerhouse (gray line) and non-sampling weeks
shaded out (gray).
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Figure 16. Length-frequency of juvenile Chinook salmon at the Big Cliff Dam Tailrace site. Top
panel shows all fish and bottom panel shows only the aged fish.
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Figure 17. Length-frequency of juvenile O. mykiss at the Big Cliff Dam Tailrace site.
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Injury Data

A total of 933 juvenile Chinook salmon (99.6% of total Chinook salmon catch) and 46 juvenile O. mykiss
(62.2% of total O. mykiss catch) displayed at least one of the injury code conditions, other than copepods,
listed in Table 3. During RST monitoring and data collection, 145 Chinook salmon (15.5%) and 10 O. mykiss
(21.7%) were observed dead. To provide insight on injuries associated with capture in the RST, injury data
was collected from bulk marked released and TE Chinook salmon. The most common injuries associated
with trap capture include descaling greater than 20% and fin damage (Table 20). Additionally, 3.2% of the
total Chinook salmon catch and 2.7% of the total O. mykiss catch displayed evidence of gas bubble disease.
However, it is likely that observations of gas bubble disease are higher for RST captured fish than those
that are not captured in an RST, as these fish are often captured and held in areas of higher dissolved gas.

Increases in the proportion of fish displaying injury often coincided with spill operations at Big Cliff Dam.
Figure 18 illustrates that as tailrace flows increase, so does bodily injury, specifically, descaling less than
20%. Copepod presence on captured Chinook salmon shows a positive correlation with the size of fish,
similar to observations made by previous studies (CFS 2023a; Monzyk et al. 2015) (Figure 19). This is likely
a correlation between time spent rearing in the reservoir, rather than the size of the fish. Monzyk et al. also
noted that O. mykiss were infected with copepods at a much lower rate than Chinook salmon, a trend also
observed in O. mykiss captured at the Big Cliff Dam site (Figure 20).

Furthermore, of the 76 bulk marked released Chinook salmon captured, the predominant injuries observed
were descaling greater than 20%, fin damage, presence of copepods, and descaling less than 20%. (Table
20). Similar injuries were observed in the TE hatchery Chinook salmon. The predominant injuries observed
in TE Chinook were descaling greater than 20%, and fin damage (Table 20). Further assessment and
increased sample sizes will be utilized to yield more informed discussions.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally increased from pre-release to recaptured observations
(Appendix D). Detailed findings on injury type are further presented in Appendix D.

Preliminary findings illustrated that smaller Chinook salmon (<60 mm) were less likely to encounter injury
during dam passage and subsequent RST capture. Descaling less than 20%, descaling greater than 20%,
bruising, fin damage, and the presence of copepods were found to significantly increase as fish grew in
size (Appendix D, Table D-1). Additional information regarding injuries by size and average injuries per fish
by size is available in Appendix D.
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Table 20. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon,
in addition to O. mykiss at the Big Cliff Dam RST site.

Ini Cod Chinook Injuries R IB ulk dMec::rhk_ed K Tl_'iafpri'ng Eéfli?ienti(y O. mykiss Injuries
njury Code (NOR) (n=937) e eas(ﬁ=76)moo atc (tralr=y123)moo (NOR) (n=74)
i':ﬁ'é/’;" external 0.4% 0.0% 10.6% 37.8%
MUNK 0.0% 0.0% 0.0% 0.0%
DS<2 25.0% 22.4% 17.9% 20.3%
DS>2 731% 76.3% 66.7% 37.8%
BLO 2.5% 3.9% 0.0% 0.0%
EYB 9.8% 13.2% 6.5% 14.9%
BVT 6.4% 3.9% 0.0% 41%
FVB 10.9% 9.2% 1.6% 9.5%
GBD 3.2% 5.3% 0.0% 2.7%
POP 2.7% 0.0% 0.0% 27%
HIN 12.0% 2.6% 0.0% 10.8%
OPD 19.7% 14.5% 9.8% 18.9%
TEA 4.5% 3.9% 0.0% 41%
BRU 14.9% 11.8% 0.0% 13.5%
HBP 1.2% 3.9% 0.0% 0.0%
HO 0.0% 0.0% 0.0% 0.0%
BO 21% 1.3% 0.0% 0.0%
HBO 0.2% 0.0% 0.0% 0.0%
FID 85.8% 89.5% 88.6% 56.8%
PRD 0.1% 0.0% 0.0% 0.0%
CoP 82.4% 50.0% 0.0% 36.5%
BKD 0.0% 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 1.6% 0.0%
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Figure 18. Injury rate of captured Chinook salmon below Big Cliff Dam displaying proportion of
fish with injuries by type (top panel) and descaling injuries and copepod presence (bottom panel).
The middle panel shows Big Cliff Dam operations with forebay elevation (black dot dash line), spill
(black line) and Powerhouse flow (gray line) at Big Cliff Dam.
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Big Cliff Dam Tailrace Chinook Copepod Infection by Fork Length
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Figure 19. Copepod prevalence vs fork length on juvenile Chinook salmon captured at Big Cliff

Dam Tailrace.
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Figure 20. Copepod prevalence vs fork length on juvenile O. mykiss captured at Big Cliff Dam

Tailrace.
24-Hour Hold Trials

24-hour hold trials were performed on NOR juvenile Chinook salmon and O. mykiss captured at the Big
Cliff Dam Tailrace to assess delayed mortality resulting from dam passage. A total of 494 fish, 442 Chinook
salmon and 52 O. mykiss, were held in the Spring of 2024 (Table 21). A total of 65 fish died during hold
(13.2%), 59 of the 442 Chinook salmon (13.3%) and 5 of the 52 O. mykiss (9.6%). Mortality rates across
the two-week periods in which fish were held ranged from 0 to 100%.
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Table 21. Summary of 24-hour hold trials for fish captured in the RST at the Big Cliff Dam Tailrace

site
Hold Period Species Number of Fish Held Mortalities % Survived
January 1-15, 2024 Chinook 10 2 80.0%
January 1-15, 2024 O. mykiss 1 1 0.0%
January 16-31, 2024 Chinook 0 0 --
January 16-31, 2024 O. mykiss 0 0 --
February 1-15, 2024 Chinook 6 1 83.3%
February 1-15, 2024 O. mykiss 0 0 --
February 16-29, 2024 Chinook 5 0 100.0%
February 16-29, 2024 O. mykiss 1 0 100.0%
March 1-15, 2024 Chinook 1 0 100.0%
March 1-15, 2024 O. mykiss 0 0 -
March 16-31, 2024 Chinook 12 2 83.3%
March 16-31, 2024 O. mykiss 1 0 100.0%
April 1-15, 2024 Chinook 56 11 80.4%
April 1-15, 2024 O. mykiss 0 0 --
April 16-30, 2024 Chinook 91 17 81.3%
April 16-30, 2024 O. mykiss 3 0 100.0%
May 1-15, 2024 Chinook 80 10 87.5%
May 1-15, 2024 O. mykiss 13 2 84.6%
May 16-31, 2024 Chinook 56 5 91.1%
May 16-31, 2024 O. mykiss 6 2 66.7%
June 1-15, 2024 Chinook 80 8 90.0%
June 1-15, 2024 O. mykiss 5 1 80.0%
June 16-30, 2024 Chinook 45 3 93.3%
June 16-30, 2024 O. mykiss 22 0 100.0%

PIT Tagged Fish and Downstream Detections

A total of 294 fish were PIT tagged at the Big Cliff Dam site during the Spring of 2024, 288 juvenile Chinook
salmon and 6 juvenile O. mykiss. The first 60 target fish captured at this location every week are prioritized
for the 24-hour hold study and are not tagged. No PIT tagged fish were detected downstream and no VIE
marked fish were detected at the site from upstream release sites. 5 PIT tagged Chinook and 1 PIT tagged
O. mykiss that were tagged at the Breitenbush River RST were recaptured at this site during monitoring in
the Spring of 2024. 1 PIT tagged Chinook that was tagged at the Detroit Head of Reservoir RST was
recaptured at this site in the Spring 2024. A summary of downstream PIT tag detections is provided in Table
22 and more information regarding PIT tags at the RST and other sites can be found in Appendix C.

Table 22. Summary of PIT tagged juvenile Chinook downstream redetections for the Big Cliff Dam
Tailrace site.

Redetection U]
PIT Tag # Mark Date Recap Site Time
Date
(Days)
3DD.003BE9F161 5/4/2024 5/9/2024 PD7 - Columbia River Estuary rkm 70 5
3DD.003BESFE5C 4/26/2024 5/10/2024 TWX - Estuary Towed Array (Exp.) 14
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Willamette Valley Projects Encounters

On March 7, 2024, ODFW released 110,250 Chinook fry dyed with Bismarck brown into Detroit Reservoir
at the Mongold boat ramp and 1,959 Chinook fry at the base of Big Cliff Dam. One fish from the Big Cliff
Dam tailrace release group was captured on March 9, 2024. No other fish from these release groups were
detected in the RST.

A total of 75 adipose clipped and PIT tagged Chinook salmon from Cramer Fish Science’s bulk mark
releases were detected at the Big Cliff Dam RST during the Spring 2024 monitoring period. For more
information regarding release groups, dates, and other redetections, refer to the Bulk Mark Release and
Reservoir Distribution Study Annual Report (CFS 2024).

Non-Target Capture Data

A total of 463 non-target fish were captured in addition to NOR juvenile Chinook salmon and O. mykiss at
the Big Cliff Dam RST site in the Spring of 2024 (Table 23). The most common non-targets captured were
clipped Chinook and wild kokanee.

Table 23. Summary of non-target species captured at the Big Cliff Dam RST site.

EAS
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Season Total
Species Season Total Mortality
(subset of total)

Bluegill 22 15
Brown Bullhead 2 0
Chinook (clipped) 194 25
Coho Salmon 36 0
Cutthroat Trout 1 0
Kokanee (wild) 154 52
Kokanee (clipped) 23 6
O. mykiss (clipped) 7 2
Pumpkinseed 19 6
Unknown Salmonid* 2 2
Mountain Whitefish 1 0
Unknown* 2 2

Totals 463 110

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Green Peter Head of Reservoir — Middle Santiam River

A single 5-foot RST was deployed in the Middle Santiam River above Green Peter Reservoir on February
1, 2024, and continued sampling until June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Additionally, the trap did not sample from February 27, 2024, to March 4, 2024, due to an incoming storm
which subsequently caused projected flows to drastically increase, creating uncertain road, weather, and
flow conditions for both EAS crew and captured fish.

Trapping Efficiency Trials

A total of eight TE trials occurred from February 8, 2024, through June 5, 2024, at the Green Peter Head
of Reservoir — Middle Santiam site using hatchery reared Chinook salmon. Of these, two trials used dead
fish and six used live fish. Collectively, thirteen live fish TE trials and four dead fish trials have occurred at
this site since June 7, 2023. A summary of the fish release numbers, recaptures, and flow level for each
trial is provided in Table 24. TEs ranged from 0.0% to 3.5% with a pooled average of 1.8% (95%CI £1.7%,
n=3) for all successful trials with five or more recaptures. Only one fish was captured in the trap between
the two dead fish trials. Of the six live fish trials only three trials captured more than five fish to be used to
calculate a passage estimate. On June 23, 2024, the flow at this site became too low (gage height <2 feet),
resulting in the cone ceasing to rotate. By this time, all TE trials were complete, and the maximum six days
required for fish to pass the trap had occurred. Due to the limited number of successful TE trials, a passage
estimate cannot be calculated until additional data is collected when flows increase in the fall.

The placement of the RST is constrained by the requirement that both the trap and its associated highline
must be entirely situated on land owned by the Bureau of Land Management. The local landowner upstream
of this land has declined permission for the placement of an RST and any associated equipment on their
property. This restricts the sampling location to a single pool in a relatively wide and flat section of the river.
The RST is located within the thalweg, the best overall sampling position for the RST across all seasons.
However, it does not spin appropriately at low flows in the summer, an occurrence commonly evidenced
when operating sampling machinery of this nature. Therefore, efficient sampling at this site can only occur
during sufficient flow. Comparing flow rate against gage height, the trap stops spinning at and below a gage
height of 2 ft. Based on current flow conditions and weekly gage height averages from 2023, the trap is
expected to be non-functional from late June to early November (Environmental Assessment Services
2024).
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Table 24. Summary of trapping efficiency trials at the Green Peter Head of Reservoir — Middle
Santiam River RST site.

Date of Gage Number of Number of Percent
Release Location Height at Fish Fish . .

s Release (ft) Released Recaptured SHCIEne
Green Peter Head of Reservoir — Middle Santiam 6/7/2023 2.0 750 0 0%
Green Peter Head of Reservoir — Middle Santiam 6/7/2023 20 1,000 0 0.0%
(dead fish)
Green Peter Head of Reservoir — Middle Santiam 7/28/2023 1.02 750 0 0.0%
Green Peter Head of Reservoir — Middle Santiam 8/30/2023 0.9 749 0 0.0%
Green Peter Head of Reservoir — Middle Santiam 9/27/2023 1.29 741 0 0.0%
Green Peter Head of Reservoir — Middle Santiam 10/11/2023 2.69 750 0 0.0%
Green Peter Head of Reservoir — Middle Santiam 10/31/2023 1.45 750 0 0.0%
Green Eeter Head of Reservoir — Middle Santiam 10/31/2023 145 1,000 0 0.0%
(dead fish)
Green Peter Head of Reservoir — Middle Santiam 11/15/2023 2.53 749 1 0.1%
Green Peter Head of Reservoir — Middle Santiam 2/8/2024 3.21 753 4 0.5%
Green Peter Head of Reservoir — Middle Santiam 3/14/2024 3.43 800 4 0.5%
Green Peter Head of Reservoir — Middle Santiam 4/2/2024 3.35 754 2 0.3%
Green Peter Head of Reservoir — Middle o
Santiam (dead fish) 4/2/2024 3.35 1,002 1 0.1%
Gree_n Peter Head of Reservoir — Middle 4/12/2024 3.04 2,500 23 0.9%
Santiam+
Gregn Peter Hegd of Reservoir — Middle 4/19/2024 263 1,000 0 0.0%
Santiam (dead fish)
Green Peter Head of Reservoir — Middle Santiam 5/15/2024 3.17 998 35 3.5%
Green Peter Head of Reservoir — Middle Santiam 6/5/2024 3.52 1,083 10 0.9%

+Trapping efficiency release performed by Cramer Fish Sciences

Run of River Trapping Efficiency Trials

Releases for ROR TE trials were pooled by month. A total of 511 juvenile Chinook salmon and zero O.
mykiss were released between February 3, 2024, and March 25, 2024, after which ROR trials were
discontinued (Table 25). In total, seven fish were recaptured from the 2024 trials with TEs ranging from 0.6-
1.7%. To account for sample size variability, monthly calculations were weighted based on sample size and
then summed yielding an estimated TE for ROR trials of 1.4%. This value is similar to TE using hatchery
reared Chinook salmon (1.8%); however, the limited number of trials indicates that more data is needed to
increase the overall sample size.
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Table 25. Summary table of run of river releases at the Green Peter Head of Reservoir RST site
for trapping efficiency

Release Location Date of Release Number of Fish Number of Fish Percent
Released Recaptured Efficiency
Green Peter Head of Reservoir February 2024 349 6 1.72%
Green Peter Head of Reservoir March 2024 162 1 0.62%

Target Catch, Passage Estimates, and Passage Timing

The trap captured 811 juvenile Chinook salmon and 24 juvenile O. mykiss. Peak capture of juvenile Chinook
salmon in the spring occurred in February (n=600, 74.0% of total catch) (Figure 21). Chinook salmon catch
was composed primarily of BY 2023 fish (n= 806, 99.4 % of total Chinook catch) (Figure 23). Additionally,
5 BY 2022 yearlings were captured between February and March. The first BY 2023 sub-yearling Chinook
captured at the trap occurred on the first day of sampling and catch continued until mid-May. Capture of
Chinook fry on the first day of sampling and peak capture of fish occurring in February suggest that many
Chinook salmon sub-yearlings likely passed the trapping site prior to the initiation of sampling. Figure 21
shows raw and standardized catch overlayed with flow at the Green Peter Head of Reservoir- Middle
Santiam site.

Due to the relatively few successful trials (n=3) and range of flows encountered, we were unable to create
a passage estimate for this location. Additional trials are planned for this site and will be needed to create
estimates in the future.

Peak capture of juvenile O. mykiss at Green Peter Head of Reservoir occurred in May (n=10, 41.7% of total
catch). O. mykiss capture consisted of fish from four brood years: BY 2021, BY 2022, BY 2023 and BY
2024 (Figure 24). A summary of fork lengths and weights of captured Chinook salmon and O. mykiss by
BY is provided in Table 26.

Table 26. Summary of fork length and weight observed on juvenile Chinook salmon and O.
mykiss of NOR at the Green Peter Head of Reservoir RST site by brood year.

Date Number Average Min. Max Median | Average Min. Max Median
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight Weight | Weight | Weight
(mm) (mm) | (mm) | (mm) (9) (9) (9) (9)

. 2/1/24—
Chinook 6/30/24 22 5 91.6 81 104 92 8.7 5.8 10.9 8.9
Chinook | 21124\ 23 | go6 36.2 32 | 70 36 N/A N/A N/A N/A

0% | 6/30/24 :

0. 2/1/24—
mykiss 6/30/24 21 1 255 255 255 N/A 147.5 147.5 147.5 N/A
0. 2/1/24—
mykiss 6/30/24 22 3 174 139 215 168 53.3 275 88.8 43.6
0. 2/1/24—
mykiss 6/30/24 23 18 95.2 75 115 92 9.1 6.4 18.4 9.1
0. 2/1/24—
mykiss 6/30/24 24 2 235 20 27 N/A N/A N/A N/A N/A
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Figure 21. Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
Chinook salmon at the Green Peter Head of Reservoir with stream gage height (black line) and
non-sampling weeks shaded out (gray).
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Figure 22. Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
O. mykiss at Green Peter Head of Reservoir with stream gage height (black line) and non-sampling
weeks shaded out (gray).
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Figure 23. Length-frequency of juvenile Chinook salmon at the Green Peter Head of Reservoir

site.
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Green Peter Head of Reservoir O. mykiss Fork Length by Capture Date
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Figure 24. Length-frequency of juvenile O. mykiss at the Green Peter Head of Reservoir site.

Injury Data

A total of 55 juvenile Chinook salmon (6.8% of total Chinook salmon catch) displayed at least one of the
injury code conditions listed in Table 3. Descaling greater than 20%, bruising, head injury, and operculum
damage were the most common injuries seen in Chinook salmon at the Green Peter Head of Reservoir
RST (Table 27). These injuries were likely incurred upon capture in the RST due to debris or contact with
various surfaces in the trap. Bulk marked released Chinook at this site were observed having a higher
percentage of descaling greater than 20%, operculum damage, tears, ventral fin bleeding, and fin damage
when compared to the NOR Chinook. Similarly, TE hatchery Chinook salmon were found to have higher
percentages of descaling greater than 20%, descaling less than 20%, operculum damage, fin damage, and
head injuries as compared to both NOR and bulk marked released Chinook (Table 27).

Data collected on the injury rates of TE hatchery fish illustrated that the percentage of fish with injuries
increased, while the average number of injuries per fish remained consistent from pre-release to recaptured
observations of Chinook salmon at the Green Peter Head of Reservoir RST site (Appendix D). Detailed
findings on injury type are further presented in Appendix D.

A total of 16 O. mykiss (66.6% of total O. mykiss catch) displayed at least one of the injury codes detailed
in Table 3. The most frequently observed injuries for O. mykiss were illustrated to be descaling greater than
20% and fin damage. Copepods were observed on 8.3% of the O. mykiss encountered. There were no
copepods observed on Chinook salmon at this site (Figure 25 and Figure 26). The presence of copepods
found on O. mykiss did not illustrate any relationship with size. Additional information regarding injuries by
size and average injuries per fish is available in Appendix D.
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Table 27. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon,
in addition to O. mykiss at the Green Peter Head of Reservoir — Middle Santiam River RST site.

Ini Cod Chinook Injuries R IB LS ‘I:\Illgrhk_ed K Tbliafp;ng Eéf'if:iem;y O. mykiss Injuries
njury Code (NOR) (n=812) e eas(§=53) inoo atc ?nr3=157)|noo (NOR) (n=24)
i':ﬁ'r)(f)m external 93.1% 66.0% 5.3% 33.3%
MUNK 0.0% 0.0% 0.0% 4.2%
DS<2 0.5% 1.9% 8.8% 0.0%
DS>2 1.4% 22.6% 50.9% 41.7%
BLO 0.0% 0.0% 0.0% 0.0%
EYB 0.4% 0.0% 0.0% 0.0%
BVT 0.1% 0.0% 1.8% 0.0%
FVB 0.7% 1.9% 3.5% 0.0%
GBD 0.0% 0.0% 0.0% 0.0%
POP 0.9% 0.0% 0.0% 0.0%
HIN 1.4% 0.0% 1.8% 0.0%
OPD 3.1% 5.7% 8.8% 0.0%
TEA 1.0% 3.8% 0.0% 0.0%
BRU 1.8% 0.0% 5.3% 0.0%
HBP 0.0% 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0% 0.0%
FID 1.2% 15.1% 84.2% 33.3%
PRD 0.0% 0.0% 0.0% 0.0%
COP 0.0% 0.0% 0.0% 8.3%
BKD 0.0% 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 0.0% 0.0%
Green Peter Head of Reservoir Middle Santiam Chinook Copepod Infection by Fork Length
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Figure 25. Copepod prevalence vs fork length on juvenile Chinook salmon captured at Green
Peter Head of Reservoir.
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Green Peter Head of Reservoir Middle Santiam O. mykiss Copepod Infection by Fork Length
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Figure 26. Copepod prevalence vs fork length on juvenile O. mykiss captured at Green Peter
Head of Reservoir.

PIT Tagged/VIE Marked Fish and Downstream Detections

A total of 5 juvenile Chinook salmon and 22 juvenile O. mykiss were PIT tagged at the Green Peter Head
of Reservoir — Middle Santiam site through the Spring of 2024. 601 juvenile Chinook and 0 O. mykiss were
VIE marked. Some fish did not meet length requirements or were still sac-fry that were not able to be
marked. No VIE or PIT tagged fish were redetected at downstream sites. Table 28 shows a summary of
VIE marked fish with the tagging period and mark details.

Table 28. Summary table of VIE tagged fish at the Green Peter Head of Reservoir — Middle
Santiam River RST site.

Date Tagged Species Tag Location VIE Color # Tagged | # Recaptured
02/01/2024-02/15/2024 Chinook Right Dorsal Yellow 177 0
02/01/2024-02/15/2024 O. mykiss Right Dorsal Yellow 0 0
02/16/2024-02/29/2024 Chinook Right Dorsal Yellow 239 0
02/16/2024-02/29/2024 O. mykiss Right Dorsal Yellow 0 0
03/01/2024-03/15/2024 Chinook Right Dorsal Red 91 0
03/01/2024-03/15/2024 O. mykiss Right Dorsal Red 0 0
03/16/2024—-03/31/2024 Chinook Right Dorsal Red 89 0
03/16/2024-03/31/2024 O. mykiss Right Dorsal Red 0 0
04/01/2024—04/15/2024 Chinook Right Dorsal Blue 3 0
04/01/2024-04/15/2024 O. mykiss Right Dorsal Blue 0 0
04/16/2024—-04/30/2024 Chinook Right Dorsal Blue 1 0
04/16/2024-04/30/2024 O. mykiss Right Dorsal Blue 0 0
05/01/2024—-05/15/2024 Chinook Right Dorsal Orange 1 0
05/01/2024-05/15/2024 O. mykiss Right Dorsal Orange 0 0
05/16/2024-05/31/2024 Chinook Right Dorsal Orange 0 0
05/16/2024—-05/31/2024 O. mykiss Right Dorsal Orange 0 0
06/01/2024—06/15/2024 Chinook Right Dorsal Pink 0 0
06/01/2024—-06/15/2024 O. mykiss Right Dorsal Pink 0 0
06/16/2024—06/30/2024 Chinook Right Dorsal Pink 0 0
06/16/2024—-06/30/2024 O. mykiss Right Dorsal Pink 0 0
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Willamette Valley Projects Encounters

A total of 52 adipose clipped and PIT tagged Chinook salmon from Cramer Fish Science’s bulk mark
releases were detected at the Green Peter Head of Reservoir RST through the Spring of 2024. 49 of these
fish were considered recaptures for trapping efficiency trials. For more information regarding release
groups, dates, and other redetections, refer to the Bulk Mark Release and Reservoir Distribution Study
Annual Report (CFS 2024).

Non-Target Capture Data

A total 42 non-target fish were captured in addition to NOR juvenile Chinook salmon and O. mykiss. A
summary of species and numbers of fish caught are provided in Table 29. The most commonly captured
non-target species were dace and clipped Chinook.

Table 29. Summary of non-target fish capture at the Green Peter Head of Reservoir — Middle
Santiam River RST site.

Season Total
Species Season Total Mortality
(subset of total)

Chinook (clipped) 4 0
O. mykiss 1 0
Unknown Salmonid 1 0
Dace 35 3
Kokanee (wild) 1 0

Totals 42 3
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Green Peter Dam Tailrace — Middle Santiam River

A single 8-foot RST continued monitoring activities in the Green Peter Dam Tailrace and sampled from
January 1, 2024through June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

The RST was raised to its non-sampling position from January 19, 2024, to February 9, 2024, due to high
flows which subsequently caused safety concerns for both crew and fish as well as increasing overall debris
loads. Additionally, the RST was raised to its non-sampling position from February 29, 2024, to March 4,
2024, as the operator informed EAS that high flows, exceeding preset safety thresholds, were expected.

In both calendar year 2022 and 2023, 800 adult Chinook salmon were released in tributaries above Green
Peter Reservoir to spawn, 200 in Quartzville Creek, and 600 in the Middle Santiam River (CFS 2023b).

Trapping Efficiency Trials

A total of ten TE trials occurred from January 9, 2024, through June 18, 2024, in the Green Peter Dam
Tailrace using hatchery reared Chinook salmon. Of these, two trials used dead fish and eight used live fish.
Collectively, twenty-seven TE trials have occurred at this site since March 29, 2022. Five of these trials
were dead fish releases. A summary of the fish release numbers, recaptures, and flow level for each trial
is provided in Table 30.

For the live fish releases, TEs ranged from 0.0% to 2.7% with a pooled average of 1.4% (95%CI +0.5%,
n=12) of all successful trials with five or more recaptures. Ten of the live fish trials did not recapture enough
fish to be used in the passage estimate calculation. Dead fish releases were not included in the passage
estimate, because all fish that enter the trap are assumed to be alive at the time of capture. To date not
enough successful dead fish releases have been completed to estimate the probability of a fish that dies
while passing the dam being captured in the trap. Dead fish releases will continue in the future when enough
hatchery fish are available. Modeling results from the discharge and revolutions per hour analysis indicate
there were poor model fits for all models at Green Peter Dam. The model incorporating discharge and
revolutions per hour as independent covariates had the highest pseudo R? (R? = 0.107), as well as having
the third lowest AICc score with a AAICc of 2.54 from the null model with the lowest AlCc score. The full
model incorporating discharge, revolutions per hour and their interaction had the second highest pseudo
R? (R? = 1.06), only slightly lower, but also has a greater AlCc score, AAICc of 5.925 from the null model.
This indicates that additional complexity of the full model fails to capture more variability than the model
with discharge and revolutions per hour as independent covariates.
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Table 30. Summary table of marked hatchery Chinook salmon releases in the Green Peter Dam
Tailrace for trapping efficiency

Number of Number of
Release Location g;t;:: Rce '::a:te R Fish Fish E;?;?:::y
eleased Recaptured
Green Peter Dam Tailrace — Spill* 3/29/2022 970 643 4 0.6%
Green Peter Dam Tailrace — Spill* 4/30/2022 1,310 518 9 1.7%
Green Peter Dam Tailrace — Spill (dead fish)* 5/11/2023 1,910 1,001 0 0.0%
Green Peter Dam Tailrace — Spill* 5/11/2023 1,910 999 9 0.9%
Green Peter Dam Tailrace — PWR* 5/25/2023 1,980 1,000 10 1.0%
fCi%Sr:)en Peter Dam Tailrace — Powerhouse (dead 6/30/2023 2.190 1,000 9 0.9%
Green Peter Dam Tailrace — Powerhouse* 6/30/2023 1980 1,000 23 2.3%
Green Peter Dam Tailrace — PWR* 7/27/2023 50 1,009 13 1.3%
Green Peter Dam Tailrace — PWR* 8/16/2023 50 1,008 7 0.7%
Green Peter Dam Tailrace — PWR* 8/31/2023 1,970 1,000 8 0.8%
Green Peter Dam Tailrace — PWR* 10/4/2023 2,930 1,005 0 0.0%
Green Peter Dam Tailrace* 11/1/2023 1,800 1,000 22 2.2%
Green Peter Dam Tailrace® 11/14/2023 1,300 1,000 7 0.7%
Green Peter Dam Tailrace — Spill* 11/29/2023 630 1,000 28 2.8%
Green Peter Dam Tailrace — Spill (dead fish)* 11/29/2023 630 3,999 11 0.3%
Green Peter Dam Tailrace 12/8/2023 3,700 1,000 25 2.5%
Green Peter Dam Tailrace — Spill 12/19/2023 50 1,000 3 0.3%

*Denotes that two trials with differentially marked fish occurred with overlapping recapture periods.
**Three releases conducted in one day. Ad-clip only for morning Powerhouse flow, dead BBY marked fish for evening spill, and upper-caudal clipped live fish for evening spill.

Run of River Trapping Efficiency Trials

No TE trials using ROR fish were performed at Green Peter Dam during the Spring 2024 monitoring period.
The first 60 wild fish caught per week are prioritized for the 24-hour hold mortality study. Sufficient numbers
of NOR fish were not available to perform ROR TE trials.

Target Catch, Passage Estimates and Passage Timing

The trap captured 128 naturally produced juvenile Chinook salmon and 8 juvenile O. mykiss at this site in
the Spring 2024 monitoring period. O. mykiss captured at this location are likely progeny of resident trout,
as winter steelhead are not transported above Green Peter Dam in recent years. However, all NOR juvenile
O. mykiss at this site were treated as target fish. Peak capture of juvenile Chinook salmon in the spring
occurred in June (n=47, 36.7% of total Chinook salmon catch) (Figure 27). Chinook salmon catch was
composed primarily of BY 2023 sub-yearlings (n= 77, 60.2% of total Chinook capture) (Figure 29). The first
BY 2023 sub-yearling Chinook was captured on January 4, 2024, and catch of these fish continued into
June. BY 2022 yearlings were encountered from mid-January through early May.

Peak capture of juvenile O. mykiss occurred in April (n=5, 66.6% of total O. mykiss catch) (Figure 28).The
O. mykiss captured consisted entirely of BY 2023 fish and were only captured in April and May (Figure 30).
Descriptive statistics on fork length and size of fish captured at Green Peter Dam by BY is provided below
in Table 31.
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Periods of increased catch of both Chinook salmon and O. mykiss occurred in the spring and coincided
with surface spill operations at Green Peter Dam. Peak capture at Green Peter Dam coincided with a spill
event that occurred in June. It also appears that capture of both species increased once spill operations
switched from intermittent surface spill to continuous spill operations in both the April and June capture
events. However, the trap had to be raised to non-sampling position from January 19, 2024, to February 9,
2024, due to high flows which subsequently caused safety concerns for both crew and fish as well as
increasing overall debris loads. It is possible that juvenile Chinook passed through the sampling site during
this time with the increased flows and short spill period that occurred. Capture of fish prior to the initiation
of surface spill and after the extended spill operation in the spring suggests that Chinook arrive to the
forebay of Green Peter Dam throughout the spring period. Using pooled averages of hatchery Chinook
TEs, EAS estimates that 8,945 (95% CI: 6,816 to 13,008) juvenile Chinook salmon passed through Green
Peter Dam Tailrace during sampling in the Spring of 2024 (Figure 27).

Table 31. Summary of fork length and weight observed on juvenile Chinook salmon and O.
mykiss of NOR at the Green Peter Dam Tailrace RST site by brood year.

Date NI Average Min. Max Median | Average Min. Max Median
Species Range BY of Fish [FdLc (AL [FdLc [FdLc Weight | Weight | Weight | Weight
(mm) | (mm) | (mm) | (mm) (9) (9) (9) (9)
. 1/1/2024—
Chinook 6/30/2024 22 51 146.6 98 173 149 35.1 9.8 56.5 36.1
. 1/1/2024—
Chinook 6/30/2024 23 77 105.3 36 141 107 15.3 1.9 27.3 14.6
0. 1/1/2024—
mykiss 6/30/2024 23 8 188.9 162 225 187.5 63.0 38.0 90.5 63.1
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Figure 27. Raw catch (top panel), weekly standardized catch (second panel), and weekly passage
estimates (bottom panel) of NOR juvenile Chinook salmon at Green Peter Dam Tailrace with
spill/RO (black line), Powerhouse flow (gray line), and non-sampling weeks shaded out (gray). The
third panel displays Green Peter Dam operations and features of interest with spill/RO outflow
(black line), Powerhouse outflow (gray line), and forebay elevation (black dot dash line).
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Green Peter Dam Tailrace raw catch O. mykiss
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Figure 28. Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
Chinook at Green Peter Dam Tailrace with spill (black line), Powerhouse (gray line), and non-
sampling weeks shaded out (gray). The middle panel displays Green Peter Dam operations and
features of interest with spill/RO outflow (black line), Powerhouse outflow (gray line), and forebay
elevation (black dot dash line).
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Green Peter Dam Tailrace Chinook Fork Length by Capture Date
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Figure 29. Age length-frequency for captured NOR Chinook salmon at the Green Peter Dam
Tailrace site.
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Figure 30. Age length-frequency for captured NOR O. mykiss at the Green Peter Dam Tailrace
site.

Injury Data

A total of 125 juvenile Chinook salmon (97.6%) and 8 juvenile O. mykiss (100.0%) displayed at least one
of the injury code conditions listed in Table 3. To provide insight on injuries associated with capture in a
RST, injury data was collected from bulk marked released Chinook salmon and hatchery fish utilized for TE
trials. Data from TE recaptures show that injuries observed on fish were not a direct result of RST capture
at this site. The predominant injury seen in fish prior to TE releases were descaling less than 20% and fin
damage. Upon recapture of these TE fish, descaling less than 20%, descaling greater than 20% and fin
damage were observed at higher rates, in addition to gas bubble disease, operculum damage and bruising
(Appendix D). For interpretation of results, it is important to note that this is a small sample size and
observed trends should be considered preliminary until more data is available.

The most common injuries observed on juvenile Chinook salmon and O. mykiss at this site include
descaling, fin damage and gas bubble disease (Table 32). Figure 32 and Figure 33 illustrate that there is
no discernable relationship between overall size of Chinook salmon or O. mykiss and the presence of
copepods.

Chinook salmon that were bulk marked recaptures evidenced nominally higher rates of descaling, bloating,
bloody eye (hemorrhage), bleeding from vent, operculum damage, head injuries, tears, bruising, and fin
damage, as compared to NOR Chinook salmon caught at the Green Peter Dam RST site (Table 32). The
bulk marked Chinook salmon are hatchery reared fish that are subsequently released upstream of the dam
and experience the same factors related to dam passage as the NOR Chinook. These fish display injuries
related to dam passage and trap capture as well as injuries such as descaling and fin damage that are
commonly observed in hatchery reared fish.
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Figure 31 illustrates that increases in flow from the spill at Green Peter Dam directly affects overall bodily
injury and gas bubble disease (Figure 31). Furthermore, it is evidenced that as spill at Green Peter Dam
Tailrace increases, so does descaling less than 20% in juvenile Chinook salmon (Figure 31). It is likely that
observations of gas bubble disease are higher for RST captured fish than those that are not captured in an
RST as these fish are often caught and held in areas of higher dissolved gas. Surface spill periods are
displayed in Table 33 and denoted in Figure 31.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally increased from pre-release to recaptured observations
(Appendix D). Detailed findings on injury type are further presented in Appendix D.

Similar to findings from Big Cliff Dam Tailrace, it was illustrated that juvenile Chinook salmon less than 60
mm incurred fewer injuries than those above 60 mm (Appendix D, Table D-2). All juvenile Chinook salmon
greater than 110 mm were observed to have injuries.

During the time of trap check, 15 Chinook salmon (11.7% of total Chinook catch) were observed as being
found deceased. A summary of injury type by species is included in Table 32. Additional information
regarding injuries by size and average injuries per fish is available in Appendix D.

Table 32. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon,
in addition to O. mykiss at the Green Peter Dam RST site.

: . Bulk Marked Trapping o
Injury Code | 0o Released Chinook e s | (e
(n=24)
i':J?fJ'é;“’ external 2.3% 1.1% 0.0% 0.0%
MUNK 0.0% 0.0% 0.0% 0.0%
DS<2 33.6% 36.4% 12.5% 87.5%
DS>2 59.4% 60.2% 87.5% 12.5%
BLO 2.3% 45% 0.0% 0.0%
EYB 18.0% 22.7% 42% 25.0%
BVT 31% 45% 0.0% 0.0%
FVB 36.7% 25.0% 8.3% 25.0%
GBD 48.4% 37.5% 16.7% 62.5%
POP 31% 3.4% 0.0% 0.0%
HIN 18.0% 21.6% 42% 50.0%
OPD 24.2% 26.1% 29.2% 25.0%
TEA 55% 8.0% 0.0% 0.0%
BRU 18.0% 23.9% 0.0% 50.0%
HBP 1.6% 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0% 0.0%
FID 85.2% 93.2% 79.2% 100.0%
PRD 0.0% 0.0% 0.0% 0.0%
coP 47% 3.4% 0.0% 37.5%
BKD 0.0% 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 0.0% 0.0%
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Figure 31. Injury rate of captured Chinook salmon below Green Peter Dam displaying proportion
of fish with injuries by type (top panel) and descaling injuries and copepod presence (bottom
panel). The middle panel shows Green Peter Dam operations and features of interest with spilllRO
flow (black line), Powerhouse flow (gray line), and forebay elevation (black dot dash line). Bars
with a “C” denote weeks in which continuous surface spill occurred while those with “N” denote
weeks when nighttime surface spill operations occurred.
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Table 33. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon,
in addition to O. mykiss at the Green Peter Dam RST site.

Site Dates Description
Green Peter Dam 3/13/2024 — 4/11/2024 Nighttime Surface Spill Operations
Green Peter Dam 4/11/2024 — 5/13/2024 Continuous Surface Spill
Green Peter Dam 6/7/2024 — 6/11/2024 Continuous Surface Spill

Green Peter Dam Tailrace Chinook Copepod Infection by Fork Length
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Figure 32. Copepod prevalence vs fork length on juvenile Chinook salmon captured at Green
Peter Dam Tailrace.
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Figure 33. Copepod prevalence vs fork length on juvenile O. mykiss captured at Green Peter Dam
Tailrace.

24-Hour Hold Trials

24-hour hold trials were performed on NOR juvenile Chinook salmon and O. mykiss captured in the Green
Peter Dam Tailrace to assess delayed mortality resulting from dam passage. A total of 121 fish, 113
Chinook salmon and 8 O. mykiss, were held during the Spring 2024 monitoring period (Table 34). A total
of 32 fish died during hold (26.4%), 29 of the 113 Chinook salmon (25.7%) and 3 of the 8 O. mykiss (37.5%).
Mortality rates across the two-week period in which fish were held ranged from 0 to 66.7%.
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Table 34. Summary of 24-hour hold trials for fish captured in the RST at the Green Peter Dam

Tailrace site.

Hold Period Species Number of Fish Held Mortalities % Survived
January 1-15, 2024 Chinook 2 0 100.0%
January 1-15, 2024 O. mykiss 0 0 -
January 16-31, 2024 Chinook 1 0 100.0%
January 16-31, 2024 O. mykiss 0 0 -
February 1-15, 2024 Chinook 0 0 -
February 1-15, 2024 O. mykiss 0 0 --
February 16-29, 2024 Chinook 0 0 -
February 1629, 2024 O. mykiss 0 0 --

March 1-15, 2024 Chinook 0 0 --
March 1-15, 2024 O. mykiss 0 0 -
March 16-31, 2024 Chinook 2 0 100.0%
March 16-31, 2024 O. mykiss 0 0 --
April 1-15, 2024 Chinook 28 15 46.4%
April 1-15, 2024 O. mykiss 1 0 100.0%
April 16-30, 2024 Chinook 11 1 90.9%
April 16-30, 2024 O. mykiss 4 1 75.0%
May 1-15, 2024 Chinook 27 4 85.2%
May 1-15, 2024 O. mykiss 3 2 33.3%
May 16-31, 2024 Chinook 0 0 --
May 16-31, 2024 O. mykiss 0 0 --
June 1-15, 2024 Chinook 42 9 21.4%
June 1-15, 2024 O. mykiss 0 0 --
June 16-30, 2024 Chinook 0 0 --
June 16-30, 2024 O. mykiss 0 0 --

PIT Tagged Fish and Downstream Detections

No fish were PIT tagged at the Green Peter Dam Tailrace site by EAS in the Spring of 2024 as catch never
exceeded the 60 fish per week set aside for the 24-hour hold study. No PIT tagged or VIE marked fish were
detected at the site from upstream release sites. A summary including tag numbers, observation date, and
site can be found in Appendix C.

Willamette Valley Projects Encounters

4 radio and PIT tagged Chinook salmon were captured in the Green Peter Dam Tailrace trap during the
reporting period. These fish are a part of a PNNL/USACE dam passage study. Additionally, 88 adipose
clipped and PIT tagged Chinook salmon were captured in the spring 2024 period that were associated with
large bulk mark releases performed by Cramer Fish Sciences. For more information regarding release
groups, dates, and other redetections, refer to the Bulk Mark Release and Reservoir Distribution Study
Annual Report (CFS 2024).

Non-Target Capture Data

A total of 157 non-target fish were captured in addition to NOR juvenile O. mykiss in the Green Peter Dam
Tailrace RST in the Spring of 2024 (Table 35). The most common species captured were clipped Chinook,
bluegill, and wild kokanee.

E a SEN\/IRONMENTAL
ASSESSMENT
SERVICES
-
Page 60



Rotary Screw Trap Bi-Annual Report

W9127N23R0015

Table 35. Summary of non-target fish capture at the Green Peter Dam Tailrace site.
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Season Total

Species Season Total Mortality
(subset of total)

Chinook (clipped) 118 20
Bluegill 10 2
Crappie 2 1
Kokanee (wild) 7 3
Kokanee (clipped) 1 1
O. mykiss (clipped) 1 0
O. mykiss (adult) 7 1
Smallmouth Bass 5 1
Brown Bullhead Catfish 3 0
Largescale Sucker 2 1
Unknown* 1 1

Totals 157 31

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Foster Dam Head of Reservoir — South Santiam River

A single 5-foot RST was deployed in the South Santiam River above Foster Reservoir on February 1, 2024,
and continued sampling until June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Trapping Efficiency Trials

A total of six TE trials occurred from February 2, 2024, through June 5, 2024, in the South Santiam River
above Foster Reservoir using hatchery reared Chinook salmon. Collectively, 24 trials have occurred at this
site since September 29, 2022. A summary of fish release numbers, recaptures, and flow level for each
trial conducted is provided in Table 36.

TEs ranged from 0.0% to 26.1% with a pooled average of 6.3% (95%CI +/- 3.0%, n=19) for all successful
trials with five or more recaptures. Five of the trials did not recapture enough fish to be used in the passage
estimate calculation. Model results from the discharge and revolutions per hour analysis indicate that four
models had a modest to excellent fit for the site. The full model incorporating log-transformed flow, trap
revolutions per hour, and the interaction between the covariates had the highest pseudo R? (R* = 0.80) and
explained twice the amount of the variation compared to the model incorporating only revolutions per hour.
The R? value of the full model demonstrates that it was a good fit and explained a significant amount of the
variation in the data. Despite its complexity, it achieved the lowest (best) AICc score for the site, indicating
that the additional complexity significantly enhanced the model's fit. Interestingly, the model incorporating
just discharge as an independent variable had a very poor fit (pseudo R? = <0.01). Full results and methods
for the flow modeling are located in Appendix E.

Past results have shown that low flows in the late spring and summer often result in low recapture numbers.
In addition, sub-yearling fish are often recaptured in low numbers, possibly due to the long distance from
the release site to the trap. It is also important to note that late spring/summer flows often result in the trap
rotating slowly, allowing fish to easily avoid capture. As described in the methods section, it is assumed
that fish migrate past the trap within one week of release. In low flow conditions, fish may hold in deep pools
instead of actively migrating, resulting in failed TE trials.

Table 36. Summary table of marked hatchery Chinook salmon releases at the Foster Dam Head of
Reservoir site for trapping efficiency.

CFS at Number of Number of Percent
Release Location Date of Release Release Fish Fish Efficienc
Released Recaptured Y
Fostgr Dam Head of Reservoir — South 9/29/2022 51 1,063 0 0.0%
Santiam River
Foster Dam Head of Reservoir — South 10/25/2022 211 821 116 14.1%
Santiam River
Fost(_ar Dar_n Head of Reservoir — South 11/1/2022 261 1006 263 26.1%
Santiam River
Fost(_ar Dar_n Head of Reservoir — South 11/9/2022 560 1007 68 6.8%
Santiam River
Fost(_ar Dar_n Head of Reservoir — South 11/15/2022 240 1009 55 5.5%
Santiam River
Fost(_ar Dar_n Head of Reservoir — South 11/22/2022 165 933 163 17.5%
Santiam River
Fost(_er Dam Head of Reservoir — South 2/97/2023 376 1,002 21 219
Santiam River
Fost(_er Dam Head of Reservoir — South 3/9/2023 313 095 62 6.2%
Santiam River
Fost(_er Dam Head of Reservoir — South 3/15/2023 966 1,025 0 0.0%
Santiam River
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Number of Number of
Release Location Date of Release L Fish Fish Pt_ar?ent
Release Efficiency
Released Recaptured

Fost(_ar Dar_n Head of Reservoir — South 5/11/2023 1,130 085 20 2.0%
Santiam River

Fost(_er Dam Head of Reservoir — South 6/2/2023 313 1,003 9 0.2%
Santiam River

Fost(_er Dam Head of Reservoir — South 6/29/2023 93 1,000 29 2.2%
Santiam River

Fost(_er Dam Head of Reservoir — South 7/27/2023 49 989 0 0.0%
Santiam River

Fostgr Dam Head of Reservoir — South 8/31/2023 35 1,000 0 0.0%
Santiam River

Fostgr Dam Head of Reservoir — South 9/26/2023 50 1,000 6 0.6%
Santiam River

Fostgr Dam Head of Reservoir — South 10/10/2023 59 1,016 55 5.4%
Santiam River

Foster Dam Head of Reservoir — South 11/14/2023 431 1,000 102 10.2%
Santiam River

Fostgr Dam Head of Reservoir — South 11/22/2023 391 1,001 79 7.9%
Santiam River

Fostgr Dam Head of Reservoir — South 2/2/2024 1,270 1,005 46 4.6%
Santiam River

Fostgr Dam Head of Reservoir — South 3/19/2024 1,320 1,000 12 1.2%
Santiam River

Fost(_ar Dar_n Head of Reservoir — South 4/3/2024 023 1,003 16 16%
Santiam River

Fost(_ar Dar_n Head of Reservoir — South 4/4/2024 774 1,909 28 15%
Santiam River

Fost(_ar Dar_n Head of Reservoir — South 5/15/2024 753 999 30 3.0%
Santiam River+

Fost(_er Dam Head of Reservoir — South 6/5/2024 1,160 1,000 5 0.5%
Santiam River

+Trapping efficiency release performed by Cramer Fish Sciences

Run of River Trapping Efficiency Trials

No ROR trials occurred during the Spring2024 reporting period due to insufficient numbers of fish captured.
Past ROR trials have resulted in small numbers of fish recaptured, likely due to the limited number of fish
released. Large numbers of fish are required for release in order to get enough recaptures for meaningful
insight. Additional trials will be attempted in the future. A summary of ROR TE trials by month is provided

in Table 37.
Table 37. Summary table of run of river releases at the Foster Dam HOR site for trapping
efficiency.
Release Location Date of Release Nugber s IR 6l A P(_erfzent
eleased Recaptured Efficiency

Foster Dam Head of Reservoir February 2023 5 0 0%
Foster Dam Head of Reservoir March 2023 17 0 0%
Foster Dam Head of Reservoir April 2023 10 0 0%
Foster Dam Head of Reservoir May 2023 19 0 0%
Foster Dam Head of Reservoir June 2023 5 0 0%
Foster Dam Head of Reservoir October 2023 62 1 1.6%
Foster Dam Head of Reservoir November 2023 20 1 5.0%
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Target Catch, Passage Estimates and Passage Timing

A total of 39 juvenile Chinook salmon and 205 juvenile O. mykiss were captured during monitoring in the
Spring of 2024. Peak capture of juvenile Chinook salmon entering Foster Reservoir in the spring occurred
during February (n=31, 79.5% of total Chinook salmon catch) (Figure 34). BY 2022 yearlings (n=3, 7.7% of
total Chinook salmon catch) and BY 2023 sub-yearling (n=36, 92.3% of total Chinook salmon catch)
Chinook salmon were captured at the trap during the spring monitoring period (Figure 36). The first BY
2023 sub-yearling Chinook was captured on February 7, 2024, and catch of Chinook continued through
May. Previous studies by Romer (2015) captured the most sub-yearling Chinook salmon in January and
February. They also noted that fry emergence in the South Santiam above Foster Reservoir in 2015 was
earlier than other basins and that the fish they captured late in the spring were significantly larger than their
counterparts in other areas. Past observations combined with our fry capture during the first week of
sampling suggest that we may have missed Chinook salmon fry passing through the trap site prior to the
initiation of sampling. For raw weekly Chinook capture at the Foster Dam Head of Reservoir- South Santiam
RST site for sampling from 2022 and 2023 as well as adult Chinook out plants from 2010 to 2023, please
refer to Appendix |. Using pooled averages of hatchery Chinook TEs, we estimate that 663 (95% CI: 448
to 1,275) juvenile Chinook salmon passed the trapping site during monitoring the Spring of 2024 (Figure
34).

Peak capture of juvenile O. mykiss in the spring monitoring period occurred in June (n=160, 78.0% of total
O. mykiss catch) (Figure 35). O. mykiss catch in the spring was comprised of three BYs, BY 2022 (n=19,
9.3% of total O. mykiss catch), BY 2023 (n=25, 12.2%), and BY 2024 (n=159, 77.6%) (Figure 37). BY 2022
fish were captured March through June and BY 2023 fish were captured throughout the entire period. The
first BY 2024 O. mykiss was captured on June 6, 2024, and catch continued throughout the sampling period.
The timing of BY 2024 fry is consistent with previous studies observed in the basin (Romer et al. 2010-
2016). Sub-yearling fry passage timing and size of age 1- and 2-year-old O. mykiss closely resemble
observations from catch in this basin by previous studies (Romer et al. 2012-2015). Information regarding
length and weight for each BY is summarized in Table 38.

Table 38. Summary of fork length and weight observed on juvenile Chinook salmon and O.
mykiss at the Foster Dam Head of Reservoir RST site by brood year.

Date Number Average Min. Max Median | Average Min. Max Median
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight | Weight | Weight | Weight
(mm) (mm) | (mm) (mm) (9) (9) (9) (9)
Chinook 2M24- 1 5, 3 100.7 79 120 103 14.3 5.3 21.6 16.1
6/30/24 ' : : ' '
Chinook 2M24= 1 5q 36 403 35 86 38 N/A N/A N/A N/A
6/30/24 :
0. mykiss | 2124~ | 5 19 180.1 135 | 232 186 60.4 276 | 1242 | 604
-my 6/30/24 : : : : :
. 2/1/24—
O.mykiss | GaZr | 23 25 97.3 71 132 98 13 43 258 | 102
. 2/1/24—
O.mykiss | 212 | 24 | 159 31.1 24 51 30 N/A N/A N/A N/A
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Foster Dam Head of Reservoir raw Chinook catch
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Figure 34. Raw catch (top panel), standardized catch (middle panel), and weekly passage
estimates (bottom panel) overlayed with flow (black line) and non-sampling weeks shaded out

(gray).
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Figure 35. Shows raw (top panel) and weekly standardized (bottom panel) catch of juvenile O.
mykiss overlayed with stream flow (black line) and non-sampling weeks shaded out (gray).

Fork Length (mm)

e ~
N RO O N R
o o o © © © © o

Foster Head of Reservoir Chinook Fork Length by Capture Date

ABY22

OBY 23
+ Not Aged

Date

Figure 36. Length-frequency analysis for juvenile Chinook salmon at the Foster Dam Head of
Reservoir site.
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Foster Head of Reservoir O. mykiss Fork Length by Capture Date
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Figure 37. Shows length-frequency analysis by brood year for juvenile O. mykiss at the Foster
Dam Head of Reservoir site.

Injury Data

A total of 7 juvenile Chinook salmon (18.0% of total Chinook salmon catch) and 42 juvenile O. mykiss
(20.5% of total O. mykiss catch) displayed at least one of the injury code conditions listed in Table 3. The
most common injury observed at this site for both Chinook salmon and O. mykiss was descaling greater
than 20%. These injuries were likely incurred upon capture in the RST due to debris or contact with various
surfaces in the trap. Furthermore, 1 Chinook salmon (2.5%) and 1 O. mykiss (0.49%) were dead at the time
of trap check.

Bulk marked released and TE hatchery Chinook salmon were found to have higher percentages of injuries,
including descaling greater than and less than 20%, eye bleeding (hemorrhage), and fin damage as
compared to the NOR Chinook salmon from the Foster Dam Head of Reservoir RST site. Descaling greater
than 20% and fin damage are common injuries observed within hatchery reared fish (Table 39).

The O. mykiss encountered at Foster Dam Head of Reservoir were found to have a higher copepod infection
rate than their Chinook salmon counterparts (Figure 38 and Figure 39). Table 39 provides a summary of
injuries observed on Chinook salmon and O. mykiss at the Foster Dam Head of Reservoir site.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally increased from pre-release to recaptured observations
(Appendix D). Detailed findings on injury type are further presented in Appendix D.
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Table 39. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon,
in addition to O. mykiss at the Foster Dam Head of Reservoir RST site.

Bulk Marked Trapping
Iniury Code Chinook Injuries Released Chinook Efficiency O. mykiss Injuries
jury (NOR) (n=40) (n=28) Hatchery Chinook (NOR) (n=205)
(n=109)
i’:ﬁ'ﬁ‘/’f external 80.0% 0.0% 0.0% 79.5%
MUNK 2.5% 0.0% 0.0% 0.0%
DS<2 0.0% 10.7% 12.5% 1.0%
DS>2 7.5% 89.3% 87.5% 14.6%
BLO 0.0% 0.0% 0.0% 0.0%
EYB 0.0% 14.3% 4.2% 0.0%
BVT 0.0% 0.0% 0.0% 0.0%
FVB 0.0% 0.0% 8.3% 1.0%
GBD 0.0% 0.0% 16.7% 0.0%
POP 0.0% 7.1% 0.0% 0.0%
HIN 2.5% 3.6% 4.2% 1.5%
OPD 2.5% 0.0% 29.2% 0.5%
TEA 0.0% 0.0% 0.0% 0.5%
BRU 2.5% 3.6% 0.0% 2.4%
HBP 0.0% 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0% 0.0%
FID 0.0% 100.0% 79.2% 14.6%
PRD 0.0% 0.0% 0.0% 0.0%
COP 0.0% 0.0% 0.0% 1.5%
BKD 0.0% 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 0.0% 0.0%

# of Copepods

Foster Head of Reservoir South Santiam Chinook Copepod Infection by Fork Length
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Figure 38. Copepod prevalence vs fork length on juvenile Chinook salmon captured at Foster
Dam Head of Reservoir.

ENVIRONMENTAL
ASSESSMENT
SERVICES

-e——

Page 68



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Foster Head of Reservoir South Santiam O. mykissCopepod Infection by Fork Length
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Figure 39. Copepod prevalence vs fork length on juvenile O. mykiss captured at Foster Dam Head
of Reservoir.

PIT Tagged Fish and Downstream Detections

A total of 4 juvenile Chinook salmon and 43 juvenile O. mykiss were PIT tagged and released at the Foster
Dam Head of Reservoir site during sampling in the Spring of 2024. A total of two fish were detected at
downstream sites, one Chinook salmon and one O. mykiss. One PIT tagged Chinook salmon was detected
downstream on the PD5 — Columbia River Estuary (rkm 62) 196 days after release at the RST site. One
PIT tagged O. mykiss was detected on the PD8 — Columbia River Estuary (rkm 82) 320 days after release
at the RST site. Table 40 shows a summary of the fish detected at downstream sites. Information regarding
the redetections at the RST and other sites can be found in Appendix C.

Table 40. Summary of PIT tagged fish downstream redetections for the Foster Dam Head of
Reservoir site.

Redetection Travel

Species PIT Tag # Mark Date D Recap Site Time
ate

(Days)

Chinook | 3DD.003BD22B76 | 10/12/2023 | 4/25/2024 PD5'C°'“TK?L36R2“’” Estuary 196

O. mykiss | 3DD.003BD395E4 | 6/21/2023 | 5/6/2024 PDB'CO'“Tk%aSF;'Ver Estuary 320

Willamette Valley Projects Encounters

There were 28 adipose clipped and PIT tagged Chinook encountered at this site in the Spring of 2024.
These fish were all released by Cramer Fish Sciences Bulk Mark Release project and used for trapping
efficiency trials. For more information regarding release groups, dates, and other redetections, refer to the
Bulk Mark Release and Reservoir Distribution Study Annual Report (CFS 2024).

Non-Target Capture Data

We captured 86 non-target fish in addition to NOR juvenile Chinook salmon and O. mykiss at the Foster
Dam Head of Reservoir site (Table 41). Dace and clipped Chinook were the most encountered non-target
species.
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Table 41. Summary of non-target fish capture at the Foster Dam Head of Reservoir- South
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Santiam River site.

Season Total
Species Season Total Mortality
(subset of total)
Chinook (clipped) 16 0
Kokanee (wild) 1 0
Lamprey 1 0
Dace 58 1
Largescale Sucker 1 0
Mountain Whitefish 6 0
Sculpin 2 1
Unknown* 1 0
Totals 86 2

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Cougar Dam Head of Reservoir

A single 5-foot RST was deployed in the South Fork McKenzie River above Cougar Reservoir on February
1, 2024, and continued sampling until June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Trapping Efficiency Trials
A total of five TE trials occurred from February 6, 2024, through June 12, 2024, at the Cougar Dam Head
of Reservoir site using hatchery reared Chinook salmon. Collectively, twenty-four trials have occurred at
this site since March 18, 2022. A summary of the fish release numbers, recaptures, and discharge for each
trial is provided in Table 42.

TEs ranged from 1.4% to 10.2% with a pooled average of 4.8% (95%CI + 0.9%, n=24) of all successful
trials with five or more recaptures. Model results from the weekly average discharge and revolutions per
hour analysis indicate that the model incorporating discharge, trap revolutions per hour, and the interaction
between the covariates (discharge multiplied by revolutions per hour) had the highest pseudo R? value (R?
= 0.323) of all models for the site (Table D-1). This model also had a relatively low AlICc score, suggesting
that the increased complexity of the model provided improvements in model fit. Full results and methods
for the flow modeling are in Appendix E.

Table 42. Summary table of marked hatchery Chinook salmon releases at the Cougar Dam Head
of Reservoir site for trapping efficiency.

Release Location Date of Release CFS at Number of Fish | Number of Fish Percent
Release Released Recaptured Efficiency
Cougar Dam Head of Reservoir 3/18/2022 774 806 40 5.0%
Cougar Dam Head of Reservoir 5/19/2022 1380 498 23 4.6%
Cougar Dam Head of Reservoir 6/23/2022 711 486 7 1.4%
Cougar Dam Head of Reservoir 9/22/2022 225 551 56 10.2%
Cougar Dam Head of Reservoir 10/5/2022 207 608 47 7.7%
Cougar Dam Head of Reservoir 11/10/2022 340 704 33 4.7%
Cougar Dam Head of Reservoir 11/16/2022 259 719 28 3.9%
Cougar Dam Head of Reservoir 11/23/2022 292 752 48 6.4%
Cougar Dam Head of Reservoir 11/29/2022 295 620 48 7.7%
Cougar Dam Head of Reservoir 4/14/2023 980 506 10 2.0%
Cougar Dam Head of Reservoir 5/10/2023 1,170 508 7 1.4%
Cougar Dam Head of Reservoir 5/16/2023 1,700 497 23 4.6%
Cougar Dam Head of Reservoir 6/8/2023 503 510 23 4.5%
Cougar Dam Head of Reservoir 7/27/2023 223 758 27 3.6%
Cougar Dam Head of Reservoir 9/21/2023 194 745 41 5.5%
Cougar Dam Head of Reservoir 10/19/2023 211 750 42 5.6%
Cougar Dam Head of Reservoir 11/14/2023 340 756 21 2.8%
Cougar Dam Head of Reservoir 11/28/2023 261 760 67 8.8%
Cougar Dam Head of Reservoir 2/6/2024 899 768 53 6.9%
Cougar Dam Head of Reservoir 3/12/2024 849 756 26 3.4%
Cougar Dam Head of Reservoir 4/1/2024 751 754 24 3.2%
Cougar Dam Head of Reservoir 5/22/2024 859 760 41 5.4%
Cougar Dam Head of Reservoir 6/12/2024 445 750 17 2.3%
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Run of River Trapping Efficiency Trials

Releases for ROR TE ftrials were pooled by month. During sampling in the Spring of 2024, a sufficient
number of fish to perform ROR ftrials only occurred in April. In April, 83 fish were released but none were
recovered. TEs for releases in 2023 ranged from 2.7% to 25%, however the highest TE resulted from a
release of only four fish (Table 43). The sum of the weighted TEs is 1.9% and represents the overall ROR
TE at this site. Given the limited number of releases and small number of recaptures, more data is required
for any meaningful insight or a comparison with trials using hatchery-origin fish.

Table 43. Summary table of run of river releases at the Cougar Dam Head of Reservoir site for
trapping efficiency.

. Number of Fish Number of Fish Percent
Release Location Date of Release . .
Released Recaptured Efficiency
Cougar Dam Head of Reservoir September 2023 71 2 2.7%
Cougar Dam Head of Reservoir October 2023 4 1 25.0%
Cougar Dam Head of Reservoir April 2024 83 0 0%

Target Catch, Passage Estimates and Passage Timing

The trap captured 254 juvenile Chinook salmon during this reporting period. Peak catch of juvenile Chinook
salmon above Cougar Reservoir in the spring occurred in April (n= 174, 68.5% of total Chinook salmon
catch). This timing is consistent with data from previous studies (Romer et al. 2016). Figure 40 shows raw
and standardized catch overlayed with flow at the Cougar Dam Head of Reservoir site. Chinook salmon
catch from February 1, 2024, through June 30, 2024, consisted of two BY classes, BY 2022 (n= 28, 11.0%)
and BY 2023 (n= 226, 89.0%). BY 2023 sub-yearling Chinook salmon were the dominant age class
captured at this site throughout the reporting period (Figure 41). The first BY 2023 Chinook salmon captured
at the trap occurred on February 3, 2024, and catch of sub-yearlings continued through June. The first BY
2022 yearling was captured on February 2, 2024, and yearling catch continued into May. Since BY 2022
yearlings and 2023 sub-yearlings were captured so close to the initiation of sampling, it is likely that some
early migrants were missed prior to sampling in 2024. Using pooled averages of hatchery Chinook TEs,
EAS estimates that 5,747 (95% CI: 4,806 to 7,146) juvenile Chinook salmon passed the RST site during
sampling in the Spring of 2024 (Figure 40). A summary of fork length and weight data by BY is provided in
Table 44.

Table 44. Summary of fork length and weight observed on juvenile Chinook salmon at the Cougar
Dam Head of Reservoir RST site by brood year.

Date N Average Min. Max Median | Average Min. Max Median
Species Range BY of Fish [FdLc [Pl [Pl [Pl Weight | Weight | Weight | Weight
(mm) (mm) | (mm) | (mm) (9) (9) (9) (9)
. 2/1/2024—
Chinook 6/30/2024 22 28 79.6 51 95 82.5 5.8 1.8 9.1 5.85
. 2/1/2024—
Chinook 6/30/2024 23 226 36.1 31 70 36 N/A N/A N/A N/A
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Cougar Head of Reservoir raw catch
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Figure 40. Raw catch (top panel), standardized catch (second panel), and weekly passage
estimates (bottom panel) overlayed with stream flow (black line) for the Cougar Dam Head of
Reservoir RST.

E As ASsESomENT
SERVICES
s»>—
Page 73



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Cougar Head of Reservior Chinook Fork Length by Capture Date
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Figure 41. Length-frequency of juvenile Chinook salmon by Brood Year at the Cougar Dam Head
of Reservoir site.

Injury Data
A total of 37 juvenile Chinook salmon (14.6% of total Chinook salmon catch) displayed at least one of the
injury code conditions listed in Table 3. The most common injuries observed at this site include descaling

greater than 20% and fin damage. These injuries were likely incurred upon capture in the RST due to debris
or contact with various surfaces in the trap.

Copepod presence on captured Chinook salmon showed a positive association with the size of fish similar
to observations made by previous studies (Cramer Fish Sciences 2022; Monzyk et al. 2015). However, this
correlation is not as strong as those seen in other basins (Figure 42). Copepod presence on Chinook
salmon was only observed in fish that had a fork length of at least 60 mm. Additional information regarding
injuries by size and average injuries per fish is available in Appendix D.

There were 2 mortalities (0.8% of total Chinook salmon catch) likely resulting from high debris in the trap.
These Chinook salmon were found dead at the time of trap check. TE hatchery Chinook salmon exhibited
higher percentages of descaling greater than 20%, operculum damage, fin damage, and fungus when
compared to NOR fish. Additionally, no CFS bulk marked released Chinook salmon were found at this site
by EAS personnel. A summary of injuries observed at the Cougar Dam Head of Reservoir site is provided
in Table 45.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally decreased from pre-release to recaptured
observations at the Cougar Head of Reservoir RST site (Appendix D). Detailed findings on injury type are
further presented in Appendix D.
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Table 45. Summary of injuries observed on NOR and TE hatchery Chinook salmon at the Cougar
Head of Reservoir RST site.

Injury Code Chinook(:]rljzlﬂ;as (NOR) Trappir(':.% iif;ict):li(e(t:‘g;?tchery

NXI (no external 85.4% 13.7%

injury)

MUNK 0.0% 0.0%

DS<2 0.4% 8.1%

DS>2 9.8% 71.4%

BLO 0.0% 0.0%

EYB 0.4% 0.0%

BVT 0.0% 0.0%

FVB 1.6% 0.0%

GBD 0.0% 0.0%

POP 0.4% 0.6%

HIN 2.0% 0.6%

OPD 1.2% 13.0%

TEA 1.2% 0.0%

BRU 2.4% 2.5%

HBP 0.0% 0.0%

HO 0.0% 0.0%

BO 0.0% 0.0%

HBO 0.0% 0.0%

FID 6.3% 75.2%

PRD 0.0% 0.0%

COP 2.0% 0.8%

BKD 0.0% 0.0%

FUN 0.0% 4.3%

Cougar Head of Reservoir Chinook Copepod Infection by Fork Length
3
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Figure 42. Copepod presence vs fork length on juvenile Chinook salmon captured at Cougar Dam

Head of Reservoir.
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PIT Tagged/VIE Marked Fish and Downstream Detections

A total of 25 NOR Chinook salmon were PIT tagged and 159 were VIE marked at Cougar Dam Head of
Reservoir site in the Spring 2024 monitoring period. The rest of the captured fish were either sac-fry or did
not meet minimum length requirements for tagging. No VIE marked fish have been detected downstream
July of 2024.

As of June 30, 2024, data from the ODFW PIT arrays at Cougar Dam has not been available on PTAGIS
or directly from ODFW. One Chinook salmon smolt was redetected at the Cougar Dam Tailrace PH trap.
The travel time was 118 days. A summary of downstream PIT tag detections is provided in Table 46 and
Table 47 provides a summary of VIE marked fish for the reporting period. See Appendix C for information
regarding tags encountered at the Cougar Dam Head of Reservoir site and VIE marked fish.

Table 46. Summary of redetections of juvenile PIT tagged Chinook at the Cougar Dam Head of
Reservoir site.

PIT Tag # Mark Date Redetection Date Recap Site Travel Time (Days)
3DD.003BD224C5 11/4/2023 3/1/2024 Cougar Dam 118

Table 47. Summary of VIE marked Chinook salmon at the Cougar Dam Head of Reservoir site.

Date Tagged Tag Location VIE Color # Tagged # Recaptured
02/01/2024-02/15/2024 Right Dorsal Yellow 4 0
02/16/2024-02/29/2024 Right Dorsal Yellow 0 0

03/1/2024-03/15/2024 Right Dorsal Red 1 0
03/16/2024—03/31/2024 Right Dorsal Red 12 0
04/01/2024—-04/15/2024 Right Dorsal Blue 79 0
04/16/2024-04/30/2024 Right Dorsal Blue 31 0
05/01/2024—-05/15/2024 Right Dorsal Orange 27 0
05/16/2024—-05/31/2024 Right Dorsal Orange 4 0
06/01/2024-06/15/2024 Right Dorsal Pink 0 0
06/16/2024—-06/30/2024 Right Dorsal Pink 1 0

Willamette Valley Projects Encounters

No adipose clipped and PIT tagged Chinook salmon were captured in the Cougar Dam Head of Reservoir
trap during the Spring 2024 monitoring period. For more information regarding release groups, dates, and
other redetections, refer to the Bulk Mark Release and Reservoir Distribution Study Annual Report (CFS
2024).

Non-Target Capture Data

A total of 560 non-target fish were captured in addition to NOR juvenile Chinook salmon at the Cougar Dam
Head of Reservoir RST site. A summary of species and numbers of fish caught are provided in Table 48.
The most captured non-target species were O. mykiss. Additionally, the RST captured 4 Bull Trout that
were reported to ODFW. All Bull Trout were measured and scanned for PIT tags. A juvenile Brook Trout
was encountered this year and was reported to ODFW. Additional information on captured Bull Trout is
provided in Appendix C.
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Table 48. Summary of non-target species capture at the Cougar Dam Head of Reservoir RST site.
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Season Total

Species Season Total Mortality
(subset of total)

Bull Trout 4 0
Brook Trout 1 0
Chinook (clipped) 2 0
Cutthroat Trout 3 0
Dace 2 0
Mountain Whitefish 2 0
O. mykiss 532 0
O. mykiss (adult) 6 0
Lamprey 3 0
Sculpin 5 0

Totals 560 0

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Cougar Dam Tailrace

Two 8-foot RSTs in the PH channel and one 5-foot RST in the RO channel continued monitoring activities
below Cougar Dam and sampled from January 1, 2024, through June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Trapping Efficiency Trials
A total of ten TE trials occurred below Cougar Dam from January 11, 2024, through June 12, 2024, using
hatchery reared Chinook salmon. Of these, six occurred in the powerhouse (PH) channel and four in the
regulating outlet (RO) channel. Collectively, 41 TE trials have occurred at this site (19 at the PH and 22 at
the RO) since January 19, 2022. A summary of fish release numbers, recaptures, and flow level for each
trial is provided in Table 49.

TEs ranged from 0.0% - 12.9% in the RO channel and 1.0% to 29.9% in the PH channel. The pooled
average is 6.3% (95%Cl +1.6%, n=18) for the RO channel and 11.8% (95%CI +3.1%, n=19) for the PH
channel of all successful trials with five or more recaptures. Four of the trials, all occurring in the RO
channel, did not recapture enough fish to be used in the passage estimate calculation. For the RO channel,
model results from the weekly average discharge and revolutions per hour analysis show that all models
have low pseudo R?values (Table D-1). Of all the models for the RO channel, the model incorporating log-
transformed discharge, trap revolutions per hour, and the interaction between the covariates had the
highest pseudo R? value (R? = 0.027). This model also had the lowest AlCc score for the RO site (Table D-
1). For the PH channel, model results from the weekly average discharge and revolutions per hour analysis
also show that all models have low pseudo R?values (Table D-1). Of all the models for the PH channel, the
model incorporating discharge and trap revolutions per hour, had the highest pseudo R? value (R?=0.179).
The AIC score for this model fell out in the middle of the range for all model AlCc scores for the PH site
(Table D-1). Full results and methods for the flow modeling are in Appendix E.

Table 49. Summary table of marked hatchery Chinook salmon releases at Cougar Dam for
trapping efficiency.

. _— CFS at Number of Fish Number of Fish Percent
el i DLz Rel Released Recaptured Efficiency
Cougar Dam Powerhouse 1/19/2022 925 997 37 3.7%
Channel
Cougar Dam Regulating Outlet
Channel 1/19/2022 1,000 995 26 2.6%
Cougar Dam Powerhouse 4/20/2022 860 1,000 67 6.7%
Channel
Cougar Dam Regulating Outlet 4/20/2022 400 995 16 1.6%
Channel
Cougar Dam Regulating Outlet
Channel 5/15/2022 2,570 500 64 12.8%
Cougar Dam Powerhouse 7/119/2022 310 535 148 27.7%
Channel
Cougar Dam Powerhouse o
Channel 8/11/2022 700 949 29 3.1%
Cougar Dam Regulating Outlet 10/14/2022 890 509 49 9.6%
Channel
Cougar Dam Regulating Outlet 11/22/2022 350 504 24 4.8%
Channel
Cougar Dam Regulating Outlet 12/13/2022 430 502 42 8.4%
Channel
Cougar Dam Regulating Outlet 12/15/2022 360 1,010 56 5.5%
Channel
Cougar Dam Regulating Outlet o
Channel 12/20/2022 360 1,014 61 6.0%
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. e~ CFS at Number of Fish Number of Fish Percent
el i DLz Rel Released Recaptured Efficiency
Cougar Dam Regulating Outlet 12/28/2022 900 704 14 2.0%
Channel
Cougar Dam Powerhouse
Channel 1/12/2023 500 843 159 18.9%
Cougar Dam Regulating Outlet 1/30/2023 350 509 6 1.29
Channel
Cougar Dam Powerhouse 3/23/2023 500 500 49 9.8%
Channel
Cougar Dam Regulating Outlet 3/93/2023 800 511 3 0.6%
Channel
Cougar Dam Powerhouse 3/30/2023 490 497 95 19.1%
Channel
Cougar Dam Regulating Outlet
Channel 3/30/2023 300 491 31 6.3%
Cougar Dam Powerhouse 4/18/2023 580 297 14 4.7%
Channel
Cougar Dam Regulating Outlet
Channel 4/18/2023 800 501 2 0.4%
Cougar Dam Powerhouse 5/10/2023 710 499 5 1.0%
Channel
Cougar Dam Regulating Outlet 5/10/2023 600 499 0 0.0%
Channel
Cougar Dam Powerhouse
Channel 6/6/2023 370 507 65 12.8%
Cougar Dam Powerhouse 7/26/2023 370 510 63 12.4%
Channel
Cougar Dam Powerhouse
Channel 9/21/2023 340 500 53 10.6%
Cougar Dam Powerhouse 10/11/2023 290 500 83 16.6%
Channel
Cougar Dam Regulating Outlet 10/11/2023 350 518 14 2.7%
Channel
Cougar Dam Regulating Outlet 11/8/2023 1,100 508 43 8.5%
Channel
Cougar Dam Regulating Outlet 11/30/2023 310 505 2% 5.1%
Channel
Cougar Dam Regulating Outlet
Channel 12/18/2023 1,200 505 2 0.4%
Cougar Dam Regulating Outlet 1/11/2024 890 505 65 12.9%
Channel
Cougar Dam Powerhouse
Channel 1/30/2024 1,040 502 70 13.9%
Cougar Dam Powerhouse 20712024 1,040 493 43 8.7%
Channel
Cougar Dam Regulating Outlet 2/7/2024 2,000 505 9 1.8%
Channel
Cougar Dam Powerhouse
Channel 3/11/2024 650 499 33 6.6%
Cougar Dam Regulating Outlet 3/12/2024 720 499 16 3.2%
Channel
Cougar Dam Regulating Outlet
Channel 4/1/2024 950 502 52 10.4%
Cougar Dam Powerhouse 41412024 1,010 501 33 6.6%
Channel
Cougar Dam Powerhouse 5/22/2024 330 500 38 7.6%
Channel
Cougar Dam Powerhouse 6/12/2024 500 501 102 20.4%
Channel
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Run of River Trapping Efficiency Trials

Releases for ROR TE trials were pooled by month. A total of 78 Chinook salmon were released into the PH
channel for ROR TE trials in February 2024 (Table 50). Of these, only five were recaptured in the trap for
a TE of 6.4%. In total, 2,581 Chinook have been released into the RO channel and 84 have been released
into the PH channel for ROR trials since April 2023. To account for sample size variability, monthly
calculations were weighted based on sample size and then summed yielding an estimated TE for ROR
trials of 4.8% and 6.0% for the RO and PH channels, respectively. These values were used to represent
ROR TE for all corresponding RO and PH trials.

In addition to live fish trials, 45 dead Chinook were released into the PH channel in February 2024. These
fish were found dead in the RST during trap checks and were used to conduct the trials. Fish were both
upper and lower caudal clipped so as not to be confused with other dead fish found in the trap. Six of these
fish were recaptured for a TE of 13.3%. However, the sample size is too small for meaningful insight from
these trials. More dead fish trials will be performed in 2024 to increase the sample size.

Table 50. Summary table of run of river releases at the Cougar Dam site for trapping efficiency.

Release Location Date of Release Nur;ber of Fish Number of Fish Percent
eleased Recaptured Efficiency
Regulating Outlet April 2023 593 16 2.7%
Powerhouse April 2023 6 0 0.0%
Regulating Outlet October 2023 1,508 65 4.3%
Regulating Outlet November 2023 480 43 9.0%
Powerhouse (dead) February 2024 45 6 13.3%
Powerhouse February 2024 78 5 6.4%

Target Catch, Passage Estimates and Passage Timing

A total of 1,131 juvenile Chinook salmon were captured at the Cougar Dam Tailrace during the reporting
period. Of these, 305 Chinook salmon were captured in the PH traps (27.0% of total catch) (Figure 43) and
826 in the RO trap (73.0% of total catch) (Figure 44). Peak capture in the PH traps occurred in February
(n=181, 36.1% of total PH catch). Peak capture in the RO channel occurred in February and March (n=
736, 89.1% of total RO catch). Total catch for the spring of 2024 was similar to that of 2023 but lower than
the observed catch for the spring of 2022 and 2021. Total spring catch in 2024 was within the range
observed from sampling by ODFW from 2011 to 2016 (see Appendix | and Romer et al. 2012-2016).

Chinook salmon catch was comprised of three BYs, BY 2021, BY 2022, and BY 2023 (Table 51 and Figure
45). Catch of yearling and older Chinook salmon below Cougar Dam during this period was significantly
higher than had been observed in the past by previous monitoring efforts (Romer et al. 2016; CFS 2023a).
This could be related to the number of adult Chinook out plants that occurred during 2021, 2022 and 2023.
Sampling from 2015 (Romer et al. 2016) showed a majority of spring capture occurred in the powerhouse
traps in contrast to observations from sampling through the Spring of 2024. The first BY 2023 sub-yearling
was captured on February 13, 2024, significantly earlier than what was observed in 2023 (EAS 2023). Catch
of BY 2023 sub-yearlings continued through the end of June. Scale age analysis shows a significant overlap
in size between BY 2021 and BY 2022 Chinook captured at this site in 2024. This overlap does not allow
us to assign a BY to a captured Chinook salmon based on its fork length and thus, length and size statistics
for BY 2021 and BY 2022 Chinook salmon will be reported for both BYs combined. BY 2021 and 2022
Chinook comprised a majority of the catch in RSTs below Cougar Dam during monitoring in the Spring of
2024 (n= 1,091, 96.5% of total Chinook capture) and were encountered throughout the sampling period
(Figure 45). A summary of fork length and weight data by BY is provided in Table 51.

Peak capture of Chinook salmon below Cougar Dam during the Spring of 2024 coincided with spring RO
operations. Capture data shows significant increases in catch rate during spill operations in February and
March and RO capture continued at a lower rate through the end of April. There was also an increase in
Chinook salmon capture in the PH traps that occurred in June. We estimate that 12,935 (95% CI: 10,279
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to 17,441) Chinook salmon passed through the RO and 2,519 (95% CI: 1,997 to 3,413) passed through the
PH from January 1, 2024, through June 30, 2024 (Figure 43 and Figure 44). Total passage for this period
at Cougar Dam is estimated to be 15,454 (95% ClI: 12,276 to 20,854) juvenile Chinook salmon.

Table 51. Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Cougar Dam RST sites by brood year.

: Date Number Average | Min. Max | Median Ave_rage M!n. M_ax Met_iian
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight | Weight | Weight | Weight
(mm) | (mm) | (mm) | (mm) (9) (9) (9) (9)
. 11/24— 21
Chinook and 1,091 116.2 57 207 118 18.1 2.9 80.3 16.5
6/30/24 22
. 1/1/24—
Chinook 6;36/24 23 40 48.5 35 80 39.5 3.2 <1 6 1.0
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Figure 43. Raw catch (top panel), standardized catch (second panel), and weekly passage
estimates (bottom panel) overlayed with Powerhouse outflow (gray line), forebay elevation (black
dot dash line), and non-sampling weeks shaded out (gray) for the Powerhouse traps at Cougar
Dam. The third panel displays Cougar Dam operations and features of interest with forebay

elevation (black dot dash line).
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Figure 44. Raw catch (top panel), standardized catch (second panel), and weekly passage
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estimates (bottom panel) overlayed with Powerhouse outflow (gray line), forebay elevation (black
dot dash line), and non-sampling weeks shaded out (gray) for the RO trap at Cougar Dam. The
third panel displays Cougar Dam operations and features of interest with forebay elevation (black

dot dash line).
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Cougar Dam Chinook Fork Length by Capture Date
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Figure 45. Length-frequency age analysis for juvenile Chinook salmon captured below Cougar
Dam. The top panel shows all fish and bottom panel shows only the aged fish.

Injury Data

A total of 1,100 juvenile Chinook salmon (97.3% of total Chinook salmon catch), 810 captured in the RO
trap (98.1% of total RO catch) and 290 captured in the PH traps (95.1% of total PH catch), displayed at
least one of the injury code conditions listed in Table 3. The most predominant injuries observed among
fish at the Cougar Dam RST site were descaling greater than 20%, fin damage, and the presence of
copepods. Furthermore, EAS crews observed that 170 Chinook salmon (15.0% of total Chinook salmon
catch) were dead at the time the RST was checked, 32 in the Powerhouse traps (10.5% of Powerhouse
capture) and 138 in the RO trap (16.7% of total RO capture).

To provide insight on injuries associated with capture in a RST, injury data was collected from both bulk
mark released Chinook and hatchery fish utilized for TE trials at time of release and upon recapture. Injury
rates by type, pre and post capture were then compared to elucidate a rate of injury occurrence attributable
to trap capture. The most common injuries associated with trap capture include descaling less than 20%
and fin damage while the most common injuries observed on captured NOR fish include descaling less
than 20%, descaling greater than 20%, operculum damage, and fin damage (Appendix D).

Similar to previous findings within this report, bulk mark recaptured Chinook salmon at both the PH and RO
were evidenced to have a higher percentage of injuries as a whole (Table 52 and Table 53). The most
predominant injuries observed on Chinook salmon that were bulk mark recaptured fish in both the PH and
RO channels were descaling greater than 20% and fin damage. TE hatchery Chinook exhibited similar
injuries to both the NOR and bulk marked released Chinook. Percentages of fish that were observed with
descaling greater than 20% and fin damage remained consistent, while the TE Chinook had significantly
higher levels of fungus, an injury code which can potentially be attributed to hatchery rearing.
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For fish captured in the PH traps, the most common injuries are bleeding from vent and pop eye (eye
popping out of head), while the most common injuries for fish in the RO are descaling greater than 20%, fin
damage, and the presence of copepods. Injury rates generally increased with RO spill. It is likely that
observations of gas bubble disease are higher for RST captured fish than those that are not captured in an
RST as these fish are often captured and held in areas of higher dissolved gas.

Table 52 and Table 53 show injuries observed on Chinook salmon by route of passage. The proportion of
fish displaying injuries by type over the sample period is shown in Figure 46. Furthermore, positive
associations between spill at Cougar Dam Tailrace and bodily injury, specifically descaling greater than
20% in Chinook salmon are evident in Figure 46. Copepod presence on captured Chinook salmon (Figure
47) was evidenced to increase with the size of fish similar to observations made by previous studies (CFS
2023a; Monzyk et al. 2015). This is likely an association between time spent rearing in the reservoir rather
than the size of the fish. Additional information regarding injuries by size and average injuries per fish is
available in Appendix D.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally decreased from pre-release to recaptured
observations at the Cougar Dam PH RST site, while they increased at the Cougar Dam RO RST site
(Appendix D). Detailed findings on injury type are further presented in Appendix D.

As with other observations made in this report and in alignment with findings from both Big Cliff Dam
Tailrace and Green Peter Dam Tailrace, Chinook salmon less than 60 mm were found to exhibit significantly
fewer injuries than their larger counterparts ranging from 60 mm — 100 mm and greater than 100 mm
(Appendix D, Table D-3 and Table D-4).

In the summer of 2023, construction was performed on the RO chute at Cougar Dam. Table D-5 in Appendix
D shows injury data for RO captured NOR Chinook for the months of October through December 2021,
2022, and 2023. Initial observations do not show significant differences in injuries before and after
construction occurred. However, the data is limited at this time and other variables need to be investigated
to determine what impact the work may have on Chinook during passage.
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Table 52. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon

at the Cougar Dam Powerhouse RSTs.

Observed Chinook Bulk Marked Trapping Efficiency
Injury Code Injuries Released Chinook Hatchery Chinook
(n=305) (n=90) (n=369)

NXI (no external 4.9% 2.2% 3.4%
injury)

MUNK 0.0% 0.0% 0.0%
DS<2 11.5% 22.2% 10.0%
DS>2 78.4% 75.6% 73.0%
BLO 1.3% 4.4% 1.3%
EYB 4.9% 2.2% 1.6%
BVT 2.6% 4.4% 0.3%
FVB 11.5% 12.2% 0.9%
GBD 3.6% 6.7% 2.2%
POP 2.0% 0.0% 0.6%
HIN 3.9% 1.1% 1.6%
OPD 14.8% 11.1% 6.6%
TEA 6.9% 4.4% 1.6%
BRU 8.2% 6.7% 0.9%
HBP 3.0% 4.4% 0.3%
HO 0.0% 0.0% 0.0%
BO 1.3% 0.0% 0.0%
HBO 0.3% 0.0% 0.0%
FID 62.3% 87.8% 80.6%
PRD 0.3% 0.0% 0.6%
COP 63.3% 74.4% 0.0%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 11.9%
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Table 53. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon
at the Cougar Dam RO RST.

Observed Chinook |  Bulk Marked Trapping
Injury Code Injuries Released Chinook EfflClenc.y
(n=827) (n=526) Hatcher_y Chinook
(n=142)

NXI (no external 1.9% 0.0% 0.0%
injury)
MUNK 0.0% 0.0% 0.0%
DS<2 27.6% 23.4% 14.1%
DS>2 67.5% 76.4% 85.9%
BLO 2.3% 1.3% 4.9%
EYB 20.8% 13.9% 2.8%
BVT 3.5% 2.1% 0.0%
FVB 14.6% 8.2% 0.7%
GBD 47.3% 39.9% 11.3%
POP 3.6% 2.3% 4.2%
HIN 6.9% 4.0% 3.5%
OPD 20.4% 26.2% 10.6%
TEA 3.3% 3.4% 3.5%
BRU 10.0% 7.0% 0.0%
HBP 1.8% 0.2% 0.7%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.2% 0.0%
FID 79.9% 96.0% 100.0%
PRD 0.4% 0.6% 0.0%
COP 68.1% 32.9% 21%
BKD 0.0% 0.0% 0.0%
FUN 1.9% 0.0% 7.7%
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Figure 46. Proportion of captured juvenile Chinook salmon displaying injuries by type (top panel),
operations data from Cougar Dam (middle panel) showing spill outflow (black line), Powerhouse
outflow (gray line), forebay elevation (black dot dash line), and proportion of captured juvenile
Chinook displaying descaling and copepod injuries (bottom panel).
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Figure 47. Copepod presence vs fork length on juvenile Chinook salmon captured at Cougar

Dam.
24-Hour Hold Trials

24-hour hold trials were performed on NOR juvenile Chinook salmon captured at Cougar Dam to assess
delayed mortality resulting from dam passage. A total of 631 fish, 468 from the RO and 163 from the PH,
were held (Table 54). A total of 32 fish died during hold (5.1%), 21 of the RO Chinook salmon (4.5%) and
11 of the PH Chinook salmon (6.7%). Mortality rates across the two-week periods in which fish were held
ranged from 0.0% to 33.3%.

Table 54. Summary of 24-hour trials for Chinook salmon captured in the RSTs at the Powerhouse
and Regulating Outlet

Hold Period Route Number of Fish Held Mortalities % Survived
January 1-15, 2024 PH 1 0 100.0%
January 1-15, 2024 RO 9 0 100.0%
January 16-31, 2024 PH 0 0 --
January 16-31, 2024 RO 7 0 100.0%
February 1-15, 2024 PH 31 0 100.0%
February 1-15, 2024 RO 119 2 98.3%
February 16-29, 2024 PH 72 3 95.8%
February 16-29, 2024 RO 73 3 95.9%

March 1-15, 2024 PH 3 0 100.0%
March 1-15, 2024 RO 117 10 91.5%
March 16-31, 2024 PH 9 0 100.0%
March 16-31, 2024 RO 80 3 96.3%
April 1-15, 2024 PH 3 0 100.0%
April 1-15, 2024 RO 28 0 100.0%
April 16-30, 2024 PH 2 0 100.0%
April 16-30, 2024 RO 30 2 93.3%
May 1-15, 2024 PH 1 0 100.0%
May 1-15, 2024 RO 5 1 80.0%
May 16-31, 2024 PH 1 0 100.0%
May 16-31, 2024 RO 0 0 -
June 1-15, 2024 PH 28 4 85.7%
June 1-15, 2024 RO 0 0 -
June 16-30, 2024 PH 12 4 66.7%
June 16-30, 2024 RO 0 0 -
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PIT Tagged/VIE Marked Fish and Downstream Detections

A total of 349 NOR juvenile Chinook salmon were PIT tagged and released at the Cougar Dam traps in the
Spring of 2024. 2 PIT tags were redetected downstream in the Columbia River Estuary. The average travel
time was 154 days. One Chinook salmon containing a PIT tag from Cougar Head of Reservoir was captured
in the PH trap. No VIE marked fish were encountered at this site during sampling in the Spring of 2024.
Table 55 shows a summary of the fish redetected at downstream sites. One Chinook PIT tag,
3DD.003BEE1074, was detected on 5 different days from 4/1/2024 to 4/14/2024 at the PD6 - Columbia
River Estuary site. Information regarding PIT tags at the RST site can be found in Appendix C.

Table 55. Summary of redetections PIT tagged juvenile Chinook at the Cougar Dam sites.

PIT Tag # Mark Date | Redetection Date Recap Site Travel Time (Days)

3DD.003BEE1074 | 11/1/2023 4112024 PDE - Columbia River 152
Estuary rkm 68
TWX - Estuary Towed
Array (Exp.)
TWX - Estuary Towed
Array (Exp.)

3DD.003BEE13F6 11/1/2023 4/5/2024 156

3DD.003BE9F60D 3/21/2024 5/26/2024 66

Willamette Valley Projects Encounters

A total of 613 adipose clipped and PIT tagged Chinook were captured at the Cougar Dam traps in the
Spring of 2024. These fish are a part of Cramer Fish Science’s bulk mark release project. For information
regarding bulk mark releases and detection data, refer to the Bulk Marking and Reservoir Distribution Study
Annual Report (CFS 2024). One adult O. mykiss was encountered containing a PIT tag from a Chinook
release by Cramer Fish Sciences. We believe this fish predated upon a juvenile Chinook. One Bull Trout
was encountered containing a PIT tag. This fish had been tagged by EAS the month prior.

Non-Target Capture Data

A total of 1,383 non-target fish were captured at the Cougar Dam traps in the Spring of 2024. A summary
of species and catch is provided below in Table 56. The most captured non-target species were dace,
clipped Chinook salmon and sculpin. Additionally, three Bull Trout were encountered at this site and were
reported to ODFW. One of these Bull Trout was tagged by EAS staff. More information regarding captured
Bull Trout is provided in Appendix C.

Table 56. Summary of non-target fish capture for the Cougar Dam RSTs.

Season Total
Species Season Total Mortality
(subset of total)
Bull Trout 3 0
Chinook (clipped) 786 71
Cutthroat Trout 2
Lamprey 0
Pacific Lamprey 0
Dace 384 0
Largescale Sucker 1 0
Mountain Whitefish 25 1
O. mykiss 51 2
O. mykiss (adult) 22 1
Sculpin 60 0
Smallmouth Bass 36 0
Unknown Bass* 3 0
Totals 1,383 77

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Fall Creek Head of Reservoir

A single 8-foot RST was deployed at the Fall Creek Head of Reservoir site on January 1, 2024, and
continued sampling until June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Additionally, the RST was not sampled from January 9, 2024, to January 22, 2024, due to the RST being
submerged from high flows, excessive debris, and a large incoming winter storm. During this outage, the
RST was storm sampled, but high debris continued to warrant the trap being raised. Furthermore, the RST
was not sampled from May 3, 2024, to May 9, 2024, due to increased flows and high levels of debris.

Trapping Efficiency Trials
A total of eight TE trials occurred from January 2, 2024, through June 13, 2024, at the Fall Creek Head of
Reservoir site using hatchery reared Chinook salmon. Collectively, twelve TE trials have occurred at this

site since May 5, 2023. A summary of the fish release numbers, recaptures, and flow level for each trial is
provided in Table 57.

TEs ranged from 0.5% to 18.1% with a pooled average of 8.9% (95%CI +3.5%, n=11) of all successful trials
with five or more recaptures. One of the trials did not recapture enough fish to be used in the passage
estimate calculation.

Table 57. Summary table of marked hatchery Chinook salmon releases at Fall Creek Head of
Reservoir Site for trapping efficiency.

Release Location RDate of H(:iaguhgt(;t Number of Fish Number of Fish Pt-erf:ent
elease Release (ft) Released Recaptured Efficiency
Fall Creek Head of Reservoir 5/5/2023 3.82 756 15 2.0%
Fall Creek Head of Reservoir 5/10/2023 3.78 750 23 3.1%
Fall Creek Head of Reservoir 5/18/2023 3.51 511 7 1.4%
Fall Creek Head of Reservoir 5/24/2023 3.28 760 4 0.5%
Fall Creek Head of Reservoir 1/2/2024 3.79 755 137 18.1%
Fall Creek Head of Reservoir 2/2/2024 412 751 51 6.8%
Fall Creek Head of Reservoir 3/5/2024 4.26 750 74 9.9%
Fall Creek Head of Reservoir 3/26/2024 417 998 99 9.9%
Fall Creek Head of Reservoir 4/15/2024 4.13 2,000 241 12.1%
Fall Creek Head of Reservoir 5/21/2024 3.5 749 24 3.2%
Fall Creek Head of Reservoir 5/29/2024 3.4 749 111 14.8%
Fall Creek Head of Reservoir 6/13/2024 3.35 750 124 16.5%

Run of River Trapping Efficiency Trials

No ROR trials occurred from January through June of 2024 due to insufficient numbers of fish captured.
Past ROR trials have resulted in small numbers of fish recaptured, likely due to the limited number of fish
released. Large numbers of fish are required for release in order to get enough recaptures for meaningful
insight. Additional trials will be attempted in the future. A summary of ROR TE trials by month is provided
in Table 58.

Table 58. Summary table of run of river releases at the Fall Creek HOR site for trapping efficiency.

. Number of Fish Number of Fish Percent
Release Location Date of Release . .
Released Recaptured Efficiency
Fall Creek Head of Reservoir February 2023 3 0 0%
Fall Creek Head of Reservoir March 2023 32 1 3.1%
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Target Catch and Passage Timing

The trap at Fall Creek Head of Reservoir captured 7 juvenile Chinook salmon (Figure 48). Peak passage
of Chinook salmon entering Fall Creek Reservoir occurred in February (n= 4, 57.1%% of total catch). Scale
samples show that fish captured at this site consisted entirely of BY 2022 yearlings (Figure 49). Prior study
above Fall Creek Reservoir found that most fish migrated into the reservoir December through the early
summer months. Our observations are consistent with past monitoring efforts. We estimate that 41 (95%
Cl: 29 to 68) Chinook salmon migrated past the sample site into Fall Creek Reservoir during sampling in
the Spring of 2024 (Figure 48). A summary of fork lengths and weight data is provided in Table 59.

In calendar year 2023, a total of 119 Adult Chinook were out planted above Fall Creek Reservoir. The
Bedrock wildfire occurred in the drainage in July and was not fully contained until early October. Spawning
surveys by ODFW and USACE staff, while limited, suggest that spawning success was very low for the out
planted adults. No sub-yearling Chinook were captured in the RST in 2024 further suggesting that few, if
any, Chinook were able to successfully spawn in Fall Creek above Fall Creek Reservoir in 2023. However,
the trap was unable to sample during high flows events in late January and it is possible that some fry may
have passed the trapping site at that time. Fall capture data from the Fall Creek Dam RST will be helpful in
interpreting the success of the out planted adults in 2023.

Table 59. Summary of fork length and weight observed on juvenile Chinook salmon at the Fall
Creek Head of Reservoir RST site by brood year.

Date N Average Min. Max Median | Average Min. Max Median
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight | Weight | Weight | Weight
(mm) (mm) | (mm) | (mm) (9) (9) (9) (9)
. 1/1/2024—
Chinook 6/30/2024 22 7 121.9 114 134 121 20.5 13.6 257 21.2
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Figure 48. Raw catch (top panel), weekly standardized catch (middle panel), and weekly passage
estimates (bottom panel) of NOR juvenile Chinook salmon at the Fall Creek Head of Reservoir site
with stream flow (black line) and non-sampling weeks shaded out (gray).
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Fall Creek Head of Reservoir Chinook Fork Length by Capture Date
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Figure 49. Length-Frequency of juvenile Chinook salmon at Fall Creek Head of Reservoir.

Injury Data

A total of seven juvenile Chinook salmon (100% of total Chinook salmon capture) captured at the Fall Creek
Head of Reservoir site displayed injuries at the time of capture. These injuries were likely the result of
contact with debris or trap surfaces upon capture. The injuries encountered within these juvenile Chinook
salmon were descaling greater than 20%, fin damage, and tears (Table 60). TE hatchery Chinook salmon
captured at this site exhibited higher percentages of descaling less than 20%, operculum damage, bruising,
and fin damage when compared to NOR Chinook (Table 60).

No Chinook salmon were dead at the time of trap checks. No Chinook salmon were observed with copepods
at the Fall Creek Head of Reservoir site in 2024. Additionally, no CFS bulk marked released Chinook salmon
were found at this site by EAS personnel. A summary of injuries at this site can be found in Table 60.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally increased from pre-release to recaptured observations
(Appendix D). Detailed findings on injury type are further presented in Appendix D.
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Table 60. Summary of injuries observed on NOR and TE hatchery Chinook salmon at the Fall
Creek Head of Reservoir RST site.

. et Trapping Efficiency
Injury Code el J s Hatchery Chinook

jury (NOR) (n=7) (nfss.,)
il:ﬁlr)(/r;o external 0.0% 1.2%
MUNK 0.0% 0.0%
DS<2 0.0% 14.6%
DS>2 100.0% 81.2%
BLO 0.0% 0.0%
EYB 0.0% 0.6%
BVT 0.0% 0.0%
FVB 0.0% 0.1%
GBD 0.0% 0.0%
POP 0.0% 0.0%
HIN 0.0% 0.0%
OPD 0.0% 2.7%
TEA 14.3% 0.1%
BRU 0.0% 21%
HBP 0.0% 0.0%
HO 0.0% 0.0%
BO 0.0% 0.0%
HBO 0.0% 0.0%
FID 42.9% 92.4%
PRD 0.0% 0.0%
COP 0.0% 0.0%
BKD 0.0% 0.0%
FUN 0.0% 3.7%

PIT Tagged/VIE Marked Fish and Downstream Detections

A total of 7 NOR Chinook salmon were PIT tagged at the Fall Creek Head of Reservoir site in 2024. One
PIT tagged Chinook was recaptured at the Fall Creek Dam Tailrace trap during the Spring 2024 monitoring
period. The travel time was 8 days. No NOR Chinook salmon were VIE marked at the Fall Creek Head of
Reservoir site in 2024. No VIE marked fish were redetected downstream at the Fall Creek Dam site. A
summary of downstream PIT tag detections is provided in Table 61. Further information on tagged and VIE
marked fish at this site is available in Appendix C.

Table 61. Summary of PIT tagged Chinook downstream redetections for the Fall Creek Head of
Reservoir site.

PIT Tag #
3DD.003BE9F184

Mark Date
2/7/12024

Redetection Date
2/15/2024

Recap Site Travel Time (Days)

Fall Creek Dam Tailrace 8

Non-Target Capture Data

The Fall Creek Head of Reservoir trap captured 634 non-target fish in addition to NOR juvenile Chinook
salmon. The most commonly captured non-target species were dace, O. mykiss, and lamprey. A summary
of species and numbers of fish caught are provided in Table 62.
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Table 62. Summary of non-target fish catch at the Fall Creek Head of Reservoir RST.
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Season Total

Species Season Total Mortality
(subset of total)
Cutthroat Trout 76 1
Chinook (clipped) 15 0
Dace 158 1
Largescale Sucker 2 0
Northern Pikeminnow 1 0
O. mykiss 201 1
O. mykiss (adult) 45 0
Pacific Lamprey 12 0
Sculpin 5 0
Lamprey 119 1
Totals 634 4
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Fall Creek Dam Tailrace

A single 8-foot RST was deployed at Fall Creek Dam Tailrace RO channel on January 1, 2024, and
continued sampling until June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Additionally, the RST was not sampled from January 1, 2024, to January 12, 2024, due to a sediment flush.
The increased amount of sedimentation necessitated EAS to raise the cone due to the channel depth
becoming too shallow to safely sample during this time. The trap was visited, and conditions checked daily
to ensure a prompt return sampling once sediment loads decreased to safe levels.

Trapping Efficiency Trials

A total of five TE trials occurred from January 22, through April 8, 2024, in the Fall Creek Dam Tailrace
using hatchery reared juvenile Chinook salmon. Collectively,13 trials have occurred at this site since June
8, 2022. A summary of the fish release numbers, recaptures, and flow level for each trial is provided in
Table 63.

TEs ranged from 0.0% to 4.7% with a pooled average of 2.2% (95%CI £1.3%, n=5) of all successful trials
with five or more recaptures. Eight of the trials did not recapture enough fish to be used in the passage
estimate calculation. Modeling results from the discharge and revolutions per hour analysis yielded a suite
of models with high pseudo R? values, with a minimum of 0.832 for the model with discharge as a single
variable. The full model with discharge, revolutions per hour, and their interaction had the highest pseudo
R? of 0.942. The model with the lowest AICc score is the model with log-transformed discharge as a single
variable, while still maintaining a pseudo R? of 0.859. Although the full model captures more of the variance
in TE, it has a delta AlCc score of 6.26 from the model using only log-transformed discharge. This indicates
that the increasing complexity of adding multiple variables, and their interaction has greater disadvantages,
relative to what is gained in increased pseudo R2.

All five of the successful trials have occurred when flow was >950 cfs. TE trials performed during low flow
did not yield any recaptures. This is likely due to the slow rotation speed of the trap and the subsequent
flow levels allowing fish to easily avoid the trap. Low numbers of brood year 2023 Chinook from Willamette
Hatchery will likely limit the number of fish available for TE trials in the Middle Fork Willamette basin. The
combination of low flow and limited hatchery fish will result in fewer TE trials than expected for the remainder
of the 2024 sampling period.

Table 63. Summary table of marked hatchery Chinook salmon releases at Fall Creek Dam Tailrace
for trapping efficiency

Release Location Date of Rel flfs at Number of Fish Number of Fish Pc_erf:ent
R Released Recaptured Efficiency

Fall Creek Dam Regulating Outlet 6/8/2022 957 517 11 21%
Fall Creek Dam Regulating Outlet 6/30/2022 231 513 0 0.0%
Fall Creek Dam Regulating Outlet 7/13/2022 228 498 0 0.0%
Fall Creek Dam Regulating Outlet 5/11/2023 83 998 0 0.0%
Fall Creek Dam Regulating Outlet 6/28/2023 89 992 0 0.0%
Fall Creek Dam Regulating Outlet 7/11/2023 48 1,006 0 0.0%
Fall Creek Dam Regulating Outlet 10/3/2023 60 1,020 0 0.0%
Fall Creek Dam Regulating Outlet 10/17/2023 2,630 1,011 14 1.4%
Fall Creek Dam Regulating Outlet 1/22/2024 1,028 999 12 1.2%
Fall Creek Dam Regulating Outlet 2/13/2024 1,700 1,004 47 4.7%
Fall Creek Dam Regulating Outlet 3/5/2024 1,000 1,001 14 1.4%
Fall Creek Dam Regulating Outlet 3/26/2024 55 1,600 0 0.0%
Fall Creek Dam Regulating Outlet 4/8/2024 124 2,000 0 0.0%
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Run of River Trapping Efficiency Trials

No TE trials using ROR fish were performed at Fall Creek Dam Tailrace in the Spring of 2024. The first 60
wild fish caught per week are prioritized for the 24-hour hold mortality study and are not tagged. Sufficient
numbers of NOR fish were not available to perform ROR TE trials.

Target Catch, Passage Estimates and Passage Timing

The trap in the Regulating Outlet Channel below Fall Creek Dam captured 9 juvenile Chinook salmon during
sampling in the Spring of 2024. Capture of juvenile Chinook salmon occurred in February and March (Figure
50). Peak spring capture occurred in February (n=6, 66.7% of total Chinook salmon capture). This timing
is consistent with previous monitoring efforts observed where Chinook salmon sub-yearlings and yearlings
often migrated out of Fall Creek Dam in January and February (Keefer et al. 2012). Chinook catch in the
spring occurred during periods of increased RO flow associated with significant storm events necessitating
the release of water to refill and then maintain reservoir elevations. Only BY 2022 yearlings were captured
at this site during the spring monitoring period (Figure 51). A summary of fork lengths and weights for
Chinook salmon captured at Fall Creek Dam by BY is provided in Table 64. For raw weekly catch of Chinook
at this site for sampling from 2022 and 2023, see Appendix |. Due to the low number of successful TE trials
at this site (n=5), an estimate of passage at Fall Creek is not available at this time. Additional successful
trials are needed to provide accurate estimates in the future.

In calendar year 2023, a total of 119 adult Chinook were out planted above Fall Creek Reservoir. The
Bedrock wildfire occurred in the drainage in July and was not fully contained until early October. Spawning
surveys by ODFW and USACE staff, while limited, suggest that spawning success was very low for the out
planted adults. No sub-yearling Chinook were captured in the RSTs above and below Fall Creek Reservoir
during the Spring of 2024, further suggesting that few, if any, Chinook were able to successfully spawn in
Fall Creek above Fall Creek Reservoir in 2023. However, the trap was unable to sample the first two weeks
in January due to high sediment loads flushing out of Fall Creek Dam Reservoir through the RO channel.
It is possible that some Chinook fry passed the sampling site during that time. Fall sampling data will be
necessary to help elucidate the success of out planted adult Chinook above Fall Creek Reservoir in 2023.

Table 64. Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Fall Creek Dam RST site by brood year.

Date Noeer Average | Min. Max | Median | Average Min. Max Median
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight Weight | Weight | Weight
(mm) | (mm) | (mm) | (mm) (9) (9) (9) (9)
. 1/1/2024—
Chinook 6/30/2024 22 9 129.6 112 146 130 26.1 15.5 24.7 26.5
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Fall Creek Dam Tailrace raw catch
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Figure 50. Raw catch (top panel) and weekly standardized catch (bottom panel) of NOR juvenile
Chinook salmon at the Fall Creek Dam Tailrace site with RO outflow (black line) and non-sampling
weeks shaded out (gray). Fall Creek Dam operations and features of interest (middle panel) with
forebay elevation (black dot dash line) and outflow (black line)
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Fall Creek Dam Chinook Fork Length by Capture Date
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Figure 51. Length-frequency of juvenile Chinook salmon at the Fall Creek Dam Tailrace site.

Injury Data
In total, 9 juvenile Chinook salmon (100% of total Chinook salmon capture) captured at the Fall Creek Dam

Tailrace site displayed injuries upon capture. The predominant injuries encountered within these juvenile
Chinook salmon were descaling greater than 20%, operculum damage, and fin damage (Table 65).

Comparatively, juvenile Chinook salmon that were of NOR and were encountered at the Fall Creek Dam
Tailrace site exhibited lower percentages of descaling greater than 20%, head injury, bruising, and fin
damage when assessed against the PIT tagged bulk marked released Chinook salmon (Table 65). High
percentages of descaling greater than 20% and fin damage were observed in captured TE hatchery fish.
These findings are similar to many of those encountered when assessing hatchery raised fish among all
sites.

No juvenile Chinook salmon that were encountered at the Fall Creek Dam Tailrace in the Spring of 2024
had copepods present upon removal from the RST, as seen in Figure 52. A total of one Chinook salmon
was dead at the time of trap check (11.1% of total Chinook salmon capture). A summary of injuries by type
is shown in Table 65. Additional information regarding injuries by size and average injuries per fish is
available in Appendix D.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally increased from pre-release to recaptured observations
(Appendix D). Detailed findings on injury type are further presented in Appendix D.
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Table 65. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon

at the Fall Creek Dam Tailrace RST site.

Chinook Iniuries Bulk Marked Trapping Efficiency
Injury Code (NOR) (nj= 9) Released Chinook Hatchery Chinook
(n=215) (n=74)
NXI (no external 0.0% 0.0% 0.0%
injury)
MUNK 0.0% 0.0% 0.0%
DS<2 11.1% 4.2% 13.5%
DS>2 88.9% 95.8% 86.5%
BLO 0.0% 0.0% 1.4%
EYB 11.1% 1.4% 2.7%
BVT 0.0% 0.0% 1.4%
FVB 11.1% 0.0% 0.0%
GBD 0.0% 0.0% 6.8%
POP 0.0% 0.5% 0.0%
HIN 0.0% 1.9% 4.1%
OPD 33.3% 0.0% 4.1%
TEA 11.1% 0.0% 0.0%
BRU 0.0% 0.5% 2.7%
HBP 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0%
FID 66.7% 99.5% 100.0%
PRD 0.0% 0.0% 0.0%
COP 0.0% 0.0% 0.0%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 1.4%
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Figure 52. Copepod presence vs fork length on juvenile Chinook salmon captured at Fall Creek
Dam Tailrace.

24-Hour Hold Trials

24-hour hold trials were performed on NOR juvenile Chinook salmon captured at Fall Creek Dam Tailrace
to assess delayed mortality resulting from dam passage. A total of 8 Chinook salmon were held during the
Spring 2024 monitoring period (Table 66). A total of 0 Chinook salmon died during hold (0.0%).
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Table 66. Summary of 24-hour trials for fish captured in the RST at the Fall Creek Dam Tailrace

site.

Hold Period Species Number of Fish Held Mortalities % Survived
January 1-15, 2024 Chinook 0 0 --
January 16-31, 2024 Chinook 0 0 -
February 1-15, 2024 Chinook 2 0 100.0%
February 16-29, 2024 Chinook 3 0 100.0%

March 1-15, 2024 Chinook 1 0 100.0%
March 16-31, 2024 Chinook 2 0 100.0%
April 1-15, 2024 Chinook 0 0 -
April 16-30, 2024 Chinook 0 0 -
May 1-15, 2024 Chinook 0 0 -
May 16-31, 2024 Chinook 0 0 -
June 1-15, 2024 Chinook 0 0 -
June 16-30, 2024 Chinook 0 0 -

PIT Tagged/VIE Marked Fish and Downstream Detections

No fish were PIT tagged at the Fall Creek Dam Tailrace site in the Spring of 2024 as all captured fish were
placed into the 24-hour hold study. One PIT tagged fish from Fall Creek Head of Reservoir was recaptured
at this site. The travel time for this fish was 8 days. No VIE marked Chinook salmon were detected at this
site during the Spring 2024 sampling period. Further information on tagged fish at this site is available in
Appendix C.

Willamette Valley Projects Encounters

A total of 214 adipose clipped and PIT tagged Chinook salmon were captured in the Fall Creek Dam RST
in the Spring of 2024 that were associated with large bulk mark releases performed by Cramer Fish
Sciences. For more information regarding release groups, dates, and other redetections, refer to the Bulk
Mark Release and Reservoir Distribution Study Annual Report (CFS 2024).

Non-Target Capture Data

The Fall Creek Dam Tailrace trap captured 570 non-target fish in addition to NOR juvenile Chinook salmon.
A summary of species and numbers of fish caught is provided in Table 67. The most captured non-target
species were clipped Chinook, cutthroat trout, and O. mykiss.

Table 67. Summary of non-target fish catch at the Fall Creek Dam Tailrace RST.

Season Total
Species Season Total Mortality
(subset of total)

Chinook (clipped) 348 1
Brown Bullhead 3 2
Cutthroat Trout 88 3
Dace 7 4
Largescale Sucker 3
Northern Pikeminnow 0
O. mykiss 80 7
O. mykiss (adult) 17 4
Pacific Lamprey 12 0
Sculpin 9 1
Unknown Salmonid* 1 1

Totals 570 26

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Hills Creek Head of Reservoir — Middle Fork Willamette River

A single 5-foot RST was deployed in the Middle Fork Willamette River above Hills Creek Dam on February
1, 2024, and continued sampling until June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, and additional issues are
listed in Appendix B. Non-sampling periods illustrated in the figures below are further detailed in
Appendix B.

In the calendar year 2022, a total of 468 adult spring Chinook salmon were out planted above Hills Creek
Dam. This consisted of 198 females, 250 males, and 14 jack Chinook salmon (USACE 2022). No adult
Chinook were out planted above Hills Creek Reservoir in 2023.

Trapping Efficiency Trials

A total of seven TE trials occurred from February 15, 2024, through June 20, 2024, at the Hills Creek Head
of Reservoir — Middle Fork Willamette River site using hatchery reared Chinook salmon. Collectively, nine
trials have occurred at this site since May 18, 2023. A summary of the fish release numbers, recaptures,
and flow level for each trial is provided in Table 68.

TEs ranged from 0.1% to 8.5% with a pooled average of 2.6% (95% CIl £1.8%, n=8) of all successful trials
with five or more recaptures. One of the trials did not recapture a sufficient number of fish to be used in the
passage estimate calculation.

Table 68. Summary table of marked hatchery Chinook salmon releases at Hills Creek Head of
Reservoir — Middle Fork Willamette River for trapping efficiency

Release Location Date of ciigl'\?e?ezig:t Number of Fish Number of Fish Pc_erf:ent
Release (ft) Released Recaptured Efficiency
Fills Croek Flead of Reservoir - 5/18/2023 10.2 519 44 8.5%
e R :
e 1
rills Croek Flead of Reservoir - 2/20/2024 10.05 749 18 2.4%
rills Croek Flead of Reservoir - 3/20/2024 10.78 752 16 2.1%
ek femtotemna— | wmams | 05| zom ;
nconemotena— | g | s | 7 w | e
rils Croek Flead of Reservoir - 5/23/2024 9.6 749 11 1.5%
oo tesoteea | s | s | 7 ;

Run of River Trapping Efficiency Trials

No TE trials using ROR fish were performed at Hills Creek Head of Reservoir during the Spring of 2024
monitoring period. Sufficient numbers of NOR fish were not available to perform ROR TE trials.

Target Catch, Passage Estimates and Passage Timing

A total of 47 NOR juvenile Chinook salmon were captured in the RST above Hills Creek Dam during spring
sampling 2024. Peak capture of juvenile Chinook salmon entering Hills Creek Reservoir occurred during
February (n=26, 55.3% of total Chinook salmon catch) (Figure 53). Scale age analysis showed that all the
Chinook salmon captured were BY 2022 yearlings (Figure 54). The first Chinook salmon yearling was
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captured on February 4, 2024, on the first day of sampling (Figure 53 and Figure 54). Based on this
observation, it is possible that some fish migrated into Hills Creek Reservoir prior to the initiation of
sampling. However, previous sampling at this location found that peak migration of juvenile Chinook into
Hills Creek Reservoir occurred in March (Hansen et al 2017), later in the spring than was observed in 2024.
A summary of fork length and weight data by brood year for Chinook salmon captured at this site in 2024
is provided in Table 69. No adults were out planted above Hills Creek Reservoir in 2023. For more
information on adult out planting above Hills Creek Reservoir, please refer to Appendix I. Utilizing pooled
averages of hatchery Chinook TE trials, EAS estimates that 2,016 (95% CI: 1,182 to 6,836) juvenile Chinook
passed the sampling site during February to June 2024 monitoring period.

Table 69. Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Hills Creek Head of Reservoir RST site by brood year.

Date Number Average Min. Max Median | Average Min. Max Median
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight Weight | Weight | Weight
(mm) (mm) | (mm) | (mm) (9) (9) (9) (9)
. 2/1/24—
Chinook 6/30/24 22 47 86.7 62 122 89 7.3 23 17.5 7.2
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Figure 53. Raw catch (top panel) and weekly standardized catch (bottom panel) with stream gage
height (black line) and non-sampling weeks shaded out (gray) for the Hills Creek Head of

Reservoir — Middle Fork Willamette River RST.
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Hills Creek Head of Reservoir Chinook Fork Length by Capture Date
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Figure 54. Length-frequency of juvenile Chinook salmon by brood year at the Hills Creek Head of
Reservoir — Middle Fork Willamette River.

Injury Data
A total of 41 (87.2% of total Chinook salmon catch) juvenile Chinook salmon displayed at least one of the
injury code conditions listed in Table 3. A summary of observed injuries can be found in Table 70.

The most common injuries exhibited at the Hills Creek Head of Reservoir RST site are descaling greater
than 20% and fin damage. These injuries are frequently observed at the Head of Reservoir sites and can
most likely be associated with contact from the RST itself. Captured TE hatchery Chinook salmon were
found to have higher percentages of descaling greater than 20%, descaling less than 20%, fin damage,
and fungus when compared to NOR Chinook (Table 70).

No copepods were observed attached to fish captured at this site in 2023. However, data through the Spring
of 2024 illustrates that 14.9% of the Chinook salmon catch had copepods present (Figure 55). Copepod
presence on Chinook salmon were only observed on fish with fork lengths greater than 60 mm and less
than 100 mm. Additional information regarding injuries by size and average injuries per fish is available in
Appendix D.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally decreased from pre-release to recaptured
observations at the Hills Creek Head of Reservoir RST site (Appendix D). Detailed findings on injury type
are further presented in Appendix D.
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Table 70. Summary of injuries observed on NOR and TE hatchery Chinook salmon at the Hills

# of Copepods

Creek Head of Reservoir — Middle Fork Willamette River RST site.

. - Trapping Efficiency
Injury Code Chmook(:g;l;es ey Hatchery Chinook
(n=93)
N?(I (no external 12.8% 0.0%
injury)
MUNK 0.0% 0.0%
DS<2 4.3% 14.0%
DS>2 78.7% 82.8%
BLO 0.0% 1.1%
EYB 0.0% 0.0%
BVT 0.0% 0.0%
FVB 0.0% 0.0%
GBD 0.0% 0.0%
POP 0.0% 0.0%
HIN 0.0% 0.0%
OPD 4.3% 2.2%
TEA 0.0% 0.0%
BRU 4.3% 1.1%
HBP 0.0% 0.0%
HO 0.0% 0.0%
BO 0.0% 0.0%
HBO 0.0% 0.0%
FID 34.0% 64.5%
PRD 2.1% 0.0%
COP 14.9% 0.0%
BKD 0.0% 0.0%
FUN 0.0% 1.1%

20

Hills Creek Head of Reservoir- Middle Fork Willamette Chinook Copepod Infection by Fork Length

40 60 80
Fork Length (mm)

100 120

140

Figure 55. Copepod prevalence vs fork length on juvenile Chinook salmon captured at Hills Creek
Head of Reservoir.
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PIT Tagged/VIE Marked Fish and Downstream Detections

A total of 45 NOR Chinook were PIT tagged and 2 fish were VIE marked during Spring 2024 sampling
period. No PIT tagged or VIE marked fish were redetected downstream. Table 71 provides a summary of
VIE marked fish at the Hills Creek Head of Reservoir — Middle Fork Willamette River site. Further
information on tagged and VIE marked fish at this site is available in Appendix C.

Table 71. Summary table of VIE marked Chinook salmon at the Hills Creek Head of Reservoir —
Middle Fork Willamette River RST site.

Date Tagged Tag Location VIE Color # Tagged # Recaptured
02/01/2024-02/15/2024 Left Dorsal Yellow 1 0
02/16/2024-02/29/2024 Left Dorsal Yellow 0 0
03/01/2024-03/15/2024 Left Dorsal Red 0 0
03/16/2024—03/31/2024 Left Dorsal Red 1 0
04/01/2024—04/15/2024 Left Dorsal Blue 0 0
04/16/2024—04/30/2024 Left Dorsal Blue 0 0
05/01/2024-05/15/2024 Left Dorsal Orange 0 0
05/16/2024—05/31/2024 Left Dorsal Orange 0 0
06/01/2024-06/15/2024 Left Dorsal Pink 0 0
06/16/2024-06/30/2024 Left Dorsal Pink 0 0

Non-Target Species

In addition to NOR juvenile Chinook salmon, a total of 197 non-target fish were captured. A summary of
species and number of fish caught is provided in Table 72. The most captured non-target species were
dace and O. mykiss. The Bull Trout captured at this site was tagged by EAS and reported to ODFW.
Information regarding Bull Trout captures, fork lengths, and PIT tags is provided in Appendix C.

Table 72. Summary of non-target fish capture at the Hills Creek Head of Reservoir — Middle Fork
Willamette River RST site.

Season Total
Species Season Total Mortality
(subset of total)

Chinook (clipped) 2 0
Bull Trout 1 0
Lamprey 9 1
Cutthroat Trout 9 1
Dace 56 0
Largescale Sucker 22 2
O. mykiss 51 0
O. mykiss (adult) 2 0
Redside Shiner 15 1
Sculpin 31 1

Totals 198 6
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Hills Creek Dam Tailrace

One 5-foot RST and one 8-foot RST continued monitoring activities in the Middle Fork Willamette River in
the Hills Creek Dam Tailrace and sampled from January 1, 2024, through June 30, 2024. The 5-foot RST
is positioned below the confluence of the RO and PH outlet channels and is referred to as the RO trap. The
8-foot RST is positioned in the outlet of the PH and is referred to as the PH trap.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Additionally, the RSTs were not sampled from January 23, 2024, to February 6, 2024, due to flows
increasing to unsafe thresholds, potentially putting EAS crew and fish safety at immediate risk.

For interpretation of results, it is important to note that no BY 2020 juvenile hatchery Chinook salmon (i.e.
yearlings typically released in June 2021) or adult Chinook salmon in 2021 were out planted above Hills
Creek Dam due to low adult returns (i.e., no production of BY 2021 juvenile Chinook salmon above Hills
Creek Dam). In calendar year 2022, a total of 462 adult spring Chinook salmon were out planted above
Hills Creek Dam. This consisted of 198 females, 250 males, and 14 jack Chinook salmon (USACE 2022).
In calendar year 2023, no adult spring Chinook salmon were out planted above Hills Creek Dam. A total of
77,917 ad-clipped sub-yearling juvenile spring Chinook salmon were released into Hills Creek Reservoir in
early July of 2023 by ODFW. Additionally, 20,000 PIT tagged juvenile hatchery Chinook Salmon were
released at locations above Hills Creek Dam in 2023. For more information regarding these releases,
please refer to the Willamette Valley Downstream Fish Passage Monitoring Annual Report (CFS 2024).

Trapping Efficiency Trials

A total of six TE trials occurred from January 23, 2024, to June 4, 2024, in the Hills Creek Dam Tailrace
sites using hatchery reared Chinook salmon. Of these, five occurred in the powerhouse (PH) channel and
one in the regulating outlet (RO) channel. Collectively, 28 TE trials have occurred at this site (18 in the PH
channel and 10 in the RO channel) since January 6, 2022. A summary of the fish release numbers,
recaptures, and flow level for each trial is provided in Table 73.

TEs ranged from 0.0% to 2.2% for the RO channel and 0.7% to 12.3% for the PH channel with a pooled
average of 1.9% (95% CI £0.8%, n=5) for the RO channel and a pooled average of 4.2% (95% CI £ 1.6%,
n=18) for the PH channel for all successful trials with five or more recaptures. Five of the trials in the RO
channel did not recapture enough fish to be used in the passage estimate calculation. For the RO channel,
model results from the weekly average discharge and revolutions per hour analysis show that all models
have low pseudo R?values (Table D-1). Of all the models for the RO channel, the model incorporating log-
transformed discharge, trap revolutions per hour, and the interaction between the two covariates had the
highest pseudo R? value (R? = 0.089). This model also had one the lowest AlCc scores for the RO site
(Table D-1). For the PH channel, the model incorporating log-transformed discharge, trap revolutions per
hour, and the interaction between the two covariates had the highest pseudo R? value (R?=0.301) as well.
This model also had one the lowest AICc scores for the PH site (Table D-1). Full results and methods for
the flow modeling are in Appendix E.
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Table 73. Summary table of marked hatchery Chinook salmon releases below Hills Creek Dam for
trapping efficiency

. o CFS at Number of Fish Number of Fish Percent
Release Location Date of R o1 . .
R Released Recaptured Efficiency
Hills Creek Dam Powerhouse 1/6/2022 810 596 20 3.4%
Hills Creek Dam Powerhouse —
RO Trial 1/6/2022 810 596 5 0.8%
Hills Creek Dam o
Regulating Outlet 1/6/2022 820 605 13 2.1%
Hills Creek Dam Powerhouse 2/16/2022 410 600 12 2.0%
Hills Qreek Dam Powerhouse — 2/16/2022 410 600 0 0.0%
RO Trial
Hills Creek Dam o
Regulating Outlet 2/16/2022 410 593 19 3.2%
Hills Creek Dam Powerhouse 2/25/2022 410 604 6 1.0%
Hills C_reek Dam Powerhouse — 2/95/2022 410 604 1 0.2%
RO Trial
Hills Creek Dam o
Regulating Outlet 2/25/2022 420 625 6 1.0%
Hills Creek Dam Powerhouse 12/7/2022 890 514 29 5.6%
Hills C_reek Dam Powerhouse — 12/7/2022 890 514 3 0.6%
RO Trial
Hills Creek Dam o
Regulating Outlet 12/13/2022 610 516 1 0.2%
Hills Creek Dam Powerhouse 2/25/2023 910 519 15 2.9%
Hills Creek Dam Powerhouse —
RO Trial 2/25/2023 910 519 0 0.0%
Hills Creek Dam o
Regulating Outlet 2/25/2023 920 478 0 0.0%
Hills Creek Dam Powerhouse 4/26/2023 540 506 62 12.3%
Hills Creek Dam Powerhouse —
RO Trial 4/26/2023 540 506 12 2.4%
Hills Creek Dam Powerhouse 5/17/2023 440 505 57 11.3%
Hills Qreek Dam Powerhouse — 5/17/2023 440 505 9 0.4%
RO Trial
Hills Creek Dam Powerhouse 6/3/2023 710 508 36 71%
Hills Qreek Dam Powerhouse — 6/3/2023 710 508 9 0.4%
RO Trial
Hills Creek Dam o
Regulating Outlet 6/13/2023 760 760 0 0.0%
Hills Creek Dam Powerhouse 6/27/2023 720 507 22 4.3%
Hills C_reek Dam Powerhouse — 6/27/2023 720 507 0 0.0%
RO Trial
Hills Creek Dam Powerhouse 9/27/2023 400 510 9 1.8%
Hills C_reek Dam Powerhouse — 9/27/2023 400 510 1 0.2%
RO Trial
Hills Creek Dam Powerhouse 10/17/2023 460 509 8 1.6%
Hills Creek Dam Powerhouse —
RO Trial 10/17/2023 460 509 0 0.0%
Hills Creek Dam Powerhouse 10/31/2023 470 503 8 1.6%
Hills Creek Dam Powerhouse —
RO Trial 10/31/2023 470 503 2 0.4%
Hills Creek Dam Powerhouse 11/15/2023 660 500 46 9.2%
Hills Creek Dam Powerhouse —
RO Trial 11/15/2023 660 500 1 0.2%
Hills Creek Dam o
Regulating Outlet 11/21/2023 2420 503 3 0.6%
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Release Location Date of Release CFS at Number of Fish Number of Fish Percent
Release Released Recaptured Efficiency

Hills Qreek Dam Powerhouse — 5/17/2023 440 505 5 0.4%
RO Trial
Hills Creek Dam 11/29/2023 2130 504 2 0.4%
Regulating Outlet
Hills Creek Dam 12/26/2023 750 505 10 2.0%
Regulating Outlet
Hills Creek Dam o,
Regulating Outlet 1/4/2024 100 503 5 1.0%
Hills Creek Dam Powerhouse 1/23/2024 910 505 8 1.6%
Hills Creek Dam Powerhouse 2/22/2024 420 1,473 31 2.1%
Hills Creek Dam Powerhouse 3/13/2024 450 1,494 11 0.7%
Hills Creek Dam Powerhouse 4/11/2024 830 3,996 74 1.9%
Hills Creek Dam Powerhouse 6/4/2024 200 1,250 51 4.1%

Run of River Trapping Efficiency Trials

No TE trials using ROR fish were performed at Hills Creek Dam Tailrace in the Spring of 2024. Sufficient
numbers of NOR fish were not available to perform ROR TE trials.

Target Catch, Passage Estimates and Passage Timing

A total of 60 juvenile Chinook salmon were captured in the Hills Creek Dam RSTs during spring sampling
in 2024, 36 in the PH trap (60.0% of total catch) and 24 in the RO trap (40.0% of total catch) (Figure 56 and
Figure 57). Peak capture of juvenile Chinook salmon occurred in January when 54 fish were captured
(90.0% of total Chinook salmon catch). Scale age analysis showed that Chinook salmon captured from
January 1, 2024, to June 30, 2024, consisted of two BYs: 2021 and 2022 (Figure 58). BY 2021 Chinook
comprised a majority of the catch below Hills Creek Dam in the spring monitoring period (n= 42, 70.0% of
total Chinook salmon catch). BY 21 Chinook were encountered from January 1, 2024, through the latter
part of January while BY 2022 Chinook were captured throughout the entire reporting period. Fork length
and weight data for Chinook salmon captured in the Hills Creek Dam Tailrace RSTs by BY is provided in
Table 74.

Using pooled averages of Powerhouse channel released hatchery Chinook TE trials, we estimate that 316
(95% CI: 228 to 515) juvenile Chinook salmon passed through the PH during sampling in the Spring of
2024 (Figure 57). Additionally, using pooled hatchery Chinook TE trials for the RO trap from both
powerhouse and RO releases, we estimate that 847 (95% CI: 567 to 1,674) juvenile Chinook passed the
RO trap during sampling in the Spring of 2024 (Table 74). It is important to note that this estimate for the
RO trap is not an estimate of RO passage but the combined passage of Chinook from both RO and
Powerhouse routes. Each RST is only checked once in a 24 hour period; therefore, EAS cannot distinguish
between daytime PH and nighttime RO operations for those fish captured in the RO trap. Thus, a NOR fish
captured in the RO trap cannot be assigned to a specific route of passage.

Prior monitoring found that peak passage at Hills Creek Dam occurred November through January (Keefer
et al. 2012). Similar to previous observations, no small sub-yearling Chinook salmon were observed in the
RSTs below Hills Creek Dam in the Spring of 2024. This is likely a result of no adult Chinook salmon being
out planted above Hills Creek Reservoir in 2023. Much like our data, previous catch at this site contained
fish from multiple BYs suggesting that some Chinook salmon rear in the reservoir for multiple years or
remain as adfluvial Chinook salmon in Hills Creek Reservoir. Capture of Chinook salmon in the RO and
PWR RSTs in the spring monitoring period coincided with RO spill operations. Similar to previous
observations from monitoring in 2022 and 2023, peak passage of Chinook occurred from November through
January with the RO spill operations. However, many of the fish captured in each period were in the PH
trap, suggesting that most fish passed through the PH instead of the RO. This implies that other factors
such as pool elevation, depth to reservoir outlets or time of year may be influencing Chinook salmon
movement out of Hills Creek Reservoir and that fish may pass through the RO channel at lower relative
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percentages, when compared directly to the PH. However, more clarity on passage estimates of fish coming
through the RO is needed to draw conclusions on this matter. For raw weekly Chinook catch at the Hills
Creek Dam RSTs for sampling from 2021 through 2023, refer to Appendix I.

Table 74. Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Hills Creek Dam Tailrace RST site by brood year.

Date Number Average | Min. Max | Median | Average Min. Max Median
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight | Weight | Weight | Weight
(mm) | (mm) | (mm) | (mm) (9) (9) (9) (9)
. 1/1/2024—
Chinook 6/30/2024 21 42 199.7 155 237 199.5 90.5 417 136.9 91.6
. 1/1/2024—
Chinook 6/30/2024 22 18 122.8 90 174 122 21.8 5.1 60.1 18.5
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Figure 56. Raw catch (top panel), weekly standardized catch (second panel), and weekly passage
estimates (bottom panel) overlayed with RO outflow (black line), Powerhouse outflow (gray line),
and forebay elevation (black dot dash line) for the RO trap below Hills Creek Dam. The third panel
shows Hills Creek Dam operations and features of interest with RO outflow (black line),
Powerhouse outflow (gray line), and forebay elevation (black dot dash line).
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Figure 57. Raw catch (top panel), weekly standardized catch (second panel), Hills Creek Dam
operations and features of interest (third panel), and weekly passage estimates (bottom panel)
overlayed with Powerhouse outflow (gray line), RO outflow (black line), and forebay elevation
(black dot dash line) for the PH trap below Hills Creek Dam.
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Hills Creek Dam Chinook Fork Length by Capture Date
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Figure 58. Length-frequency of juvenile Chinook salmon by brood year at the Hills Creek Dam
site.

Injury Data
A total of 59 juvenile Chinook salmon (98.3% of total Chinook salmon catch) displayed at least one of the

injury code conditions listed in Table 3. To provide insight on injuries associated with capture in a RST,
injury data was collected from bulk marked released fish and hatchery fish utilized for TE trials.

The most common injuries observed at this site include descaling less than and greater than 20%, bleeding
from vent, fin damage, and the presence of copepods (Table 75 and Table 76). It is likely that observations
of gas bubble disease are higher for RST captured fish than those that are not captured in an RST as these
fish are often captured and held in areas of higher dissolved gas. The proportion of fish displaying injuries
over time is displayed in Figure 59. Copepod presence on captured Chinook salmon at this site illustrated
a positive correlation with the size of fish, like observations made by previous studies (CFS 2023a; Monzyk
et al. 2015) (Figure 60).

Bulk marked release and TE hatchery Chinook salmon injuries were highly variable between the Hills Creek
Dam PH and RO traps. Observed Chinook salmon injuries and bulk marking recapture injuries were more
similarly related with the predominant injuries assessed being descaling, fin damage, the presence of
copepods, bleeding from vent, fin blood vessels broken, and operculum damage (Table 75 and Table 76).
TE hatchery Chinook salmon were found to have higher percentages of descaling greater than 20%, fin
damage, and fungus, when compared to both NOR and bulk marked released Chinook.

There were 22 mortalities (36.1% of total Chinook salmon capture) at the time of trap check for this site: 13
in PH trap (59.1% of PH capture) and 9 in the RO trap (37.5% of RO capture). RO spill operations coincided
with an increase in observed bodily injury, including descaling and the presence of copepods in Chinook
salmon at the Hills Creek Dam site (Figure 59). Additional information regarding injuries by size and average
injuries per fish is available in Appendix D.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally increased from pre-release to recaptured observations
(Appendix D). Detailed findings on injury type are further presented in Appendix D.
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Table 75. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon

at the Hills Creek Dam Powerhouse RST.

Observed Chinook Bulk Marked Trapping Efficiency
Injury Code Injuries Released Chinook Hatchery Chinook
(n=36) (n=90) (n=163)

NXI (no external 2.8% 0.0% 0.0%
injury)

MUNK 0.0% 0.0% 0.0%
DS<2 41.7% 41.1% 22.1%
DS>2 55.6% 57.8% 77.9%
BLO 2.8% 5.6% 0.6%
EYB 27.8% 7.8% 0.6%
BVT 5.6% 7.8% 0.0%
FVB 22.2% 14.4% 0.0%
GBD 2.8% 3.3% 0.0%
POP 0.0% 2.2% 0.6%
HIN 13.9% 3.3% 0.0%
OPD 8.3% 12.2% 4.9%
TEA 2.8% 5.6% 1.2%
BRU 16.7% 22.2% 0.0%
HBP 0.0% 2.2% 0.0%
HO 0.0% 0.0% 0.0%
BO 2.8% 6.7% 0.0%
HBO 0.0% 0.0% 0.0%
FID 94.4% 97.8% 98.8%
PRD 0.0% 0.0% 0.0%
COP 88.9% 44.4% 0.0%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 1.8%

ENVIRONMENTAL
ASSESSMENT
SERVICES

-e——

Page 116



Rotary Screw Trap Bi-Annual Report

W9127N23R0015

Table 76. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon
at the Hills Creek Dam Regulatory Outlet RST.

Observed Chinook Bulk Marked Trapping Efficiency
Injury Code Injuries Released Chinook Hatchery Chinook

(n=24) (n=38) (n=17)
NXI (no external 0.0% 0.0% 0.0%
injury)
MUNK 0.0% 0.0% 0.0%
DS<2 33.3% 38.2% 11.8%
DS>2 62.5% 61.8% 88.2%
BLO 4.2% 5.9% 0.0%
EYB 20.8% 17.6% 0.0%
BVT 4.2% 11.8% 0.0%
FVB 33.3% 23.5% 0.0%
GBD 4.2% 11.8% 0.0%
POP 4.2% 0.0% 0.0%
HIN 12.5% 20.6% 0.0%
OPD 20.8% 11.8% 17.6%
TEA 4.2% 8.8% 0.0%
BRU 12.5% 17.6% 0.0%
HBP 4.2% 0.0% 0.0%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0%
FID 100.0% 97.1% 94.1%
PRD 0.0% 0.0% 0.0%
COP 75.0% 64.7% 0.0%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 23.5%
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Figure 59. Proportion of captured juvenile Chinook salmon displaying injuries by type (top panel),
operations data from the Hills Creek Dam (middle panel) showing spill flow (black line) and
Powerhouse flow (gray line), and proportion of captured juvenile Chinook salmon displaying

descaling injuries and copepods (bottom panel).
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Hills Creek Dam Tailrace Chinook Copepod Infection by Fork Length
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Figure 60. Copepod presence vs fork length on juvenile Chinook salmon captured at Hills Creek
Dam Tailrace.

24-Hour Hold Trials

24-hour hold trials were performed on NOR juvenile Chinook salmon captured at Hills Creek Dam Tailrace
to assess delayed mortality resulting from dam passage. A total of 28 fish, 10 from the RO and 18 from the
PH traps, were held (Table 77). A total of 1 fish died during hold (3.6%). 1 of the 10 RO Chinook salmon
died (10.0%) and 0 of the 18 PH Chinook salmon died (0.0%). Mortality rates across the two-week periods
in which fish were held ranged from 0 to 14.3%.
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Table 77. Summary of 24-hour hold trials for Chinook salmon captured in the RST at the Hills
Creek Dam site.

Hold Period Trap Number of Fish Held Mortalities % Survived
January 1-15, 2024 PH 15 0 100.0%
January 1-15, 2024 RO 7 1 85.7%
January 16-31, 2024 PH 1 0 100.0%
January 16-31, 2024 RO 2 0 100.0%
February 1-15, 2024 PH 2 0 100.0%
February 1-15, 2024 RO 1 0 100.0%
February 16-29, 2024 PH 0 0 --
February 1629, 2024 RO 0 0 -

March 1-15, 2024 PH 0 0 --
March 1-15, 2024 RO 0 0 -
March 16-31, 2024 PH 0 0 -
March 16-31, 2024 RO 0 0 -
April 1-15, 2024 PH 0 0 -
April 1-15, 2024 RO 0 0 -
April 16-30, 2024 PH 0 0 -
April 16-30, 2024 RO 0 0 -
May 1-15, 2024 PH 0 0 -
May 1-15, 2024 RO 0 0 --
May 16-31, 2024 PH 0 0 -
May 16-31, 2024 RO 0 0 --
June 1-15, 2024 PH 0 0 -
June 1-15, 2024 RO 0 0 -
June 16-30, 2024 PH 0 0 -
June 16-30, 2024 RO 0 0 -

PIT Tagged/VIE Marked Fish and Downstream Detections

A total of 7 NOR Chinook salmon were PIT tagged and 0 were VIE marked at the Hills Creek Dam RST
sites in the Spring of 2024. No VIE marked Chinook salmon were detected at this site. All other captured
Chinook salmon were not tagged as they were prioritized for the 24-hour hold study. No PIT tagged fish
were redetected downstream. A summary of VIE marked Chinook salmon by month at this site is provided
in Table 78. Further information on tagged and VIE marked fish at this site is available in Appendix C.

Table 78. Summary of VIE tagged Chinook salmon at the Hills Creek Dam site.

Date Tagged Tag Location VIE Color # Tagged # Recaptured
N/A Head N/A 0 0

Willamette Valley Projects Encounters

A total of 124 adipose clipped and PIT tagged Chinook salmon were captured in the RSTs below Hills Creek
Dam during the Spring 2024 monitoring period. These fish are a part of Cramer Fish Science’s bulk mark
release project. For more information on redetections of fish in the bulk mark release study, refer to the
Bulk Mark Release and Reservoir Distribution Study Annual Report (CFS 2024).

Non-Target Species

In addition to NOR juvenile Chinook salmon, a total of 1,084 non-target fish were captured. The most
captured non-target species were clipped Chinook, crappie, and largescale sucker. A summary of species
and numbers of fish caught is provided in Table 79.
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Table 79. Summary of non-target catch for the RSTs in the Hills Creek Dam.
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Season Total

Species Season Total Mortality
(subset of total)

Chinook (clipped) 270 98
Lamprey 8 0
Cutthroat Trout 3 1
Bluegill 65 44
Brown Bullhead 2 1
Crappie 251 208
Dace 67 6
Largescale Sucker 226 55
Mountain Whitefish 4 0
O. mykiss 13 0
O. mykiss (adult) 30 1
Redside Shiner 2 0
Sculpin 141 3
Spotted Bass 1 0
Unknown* 1 1

Totals 1,084 418

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Lookout Point Head of Reservoir — Middle Fork Willamette River

A single 5-foot RST in the Middle Fork Willamette River above Lookout Point Reservoir continued
monitoring activities and sampled from January 1, 2024, through June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Additionally, the RST was raised to its non-sampling position from January 23, 2024, to February 6, 2024,
due to high debris loads from increased flows which caused severe damage to the trap.

Trapping Efficiency Trials

A total of eight TE trials occurred from January 3, 2024, to June 19, 2024, in the Lookout Point Head of
Reservoir site using hatchery reared Chinook salmon. Collectively, 26 TE trials have occurred at this site
since April 5, 2022. A summary of the fish release numbers, recaptures, and flow level for each trial is
provided in Table 80.

TEs ranged from 0.0% to 12.5% with a pooled average of 2.7% (95% Cl +1.6%, n=14) of all successful
trials with five or more recaptures. Twelve of the trials did not recapture enough fish to be used in the
passage estimate calculation. Modeling results from the discharge and revolutions per hour analysis
showed a suite of models with pseudo R? values ranging from 0.219 to 0.462. Typically, increasing
complexity increased pseudo R? while also decreasing AICc scores. The full model with discharge,
revolutions per hour and their interaction as covariates had the highest pseudo R? value of 0.462, while
also having the lowest AICc score. The model with the second highest pseudo R?value (0.417), has a delta
AICc score of 5.806.
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Table 80. Summary table of marked hatchery Chinook salmon releases on the Middle Fork
Willamette above Lookout Point Dam for trapping efficiency

Release Location Date of Rel flfs at Number of Fish Number of Fish Pgr-cent

R Released Recaptured Efficiency
Lookout Point Head of Reservoir 4/5/2022 3,620 993 53 5.3%
Lookout Point Head of Reservoir 4/14/2022 3,821 987 19 1.9%
Lookout Point Head of Reservoir 5/18/2022 4,100 1,004 125 12.5%
Lookout Point Head of Reservoir 7/20/2022 1,110 1,005 9 0.9%
Lookout Point Head of Reservoir 10/27/2022 1,680 506 9 1.8%
Lookout Point Head of Reservoir 11/17/2022 1,520 510 0 0.0%
Lookout Point Head of Reservoir 12/12/2022 1,510 510 0 0.0%
Lookout Point Head of Reservoir 1/13/2023 2,940 516 10 1.9%
Lookout Point Head of Reservoir 6/2/2023 2,605 760 15 2.0%
Lookout Point Head of Reservoir 6/15/2023 1,610 765 6 0.8%
Lookout Point Head of Reservoir 6/29/2023 1,340 769 2 0.3%
Lookout Point Head of Reservoir 7/19/2023 1,180 765 0 0.0%
Lookout Point Head of Reservoir 8/22/2023 1,470 677 13 1.9%
Lookout Point Head of Reservoir 8/31/2023 1,660 751 0 0.0%
Lookout Point Head of Reservoir 9/20/2023 776 787 1 0.1%
Lookout Point Head of Reservoir 10/26/2023 1,190 755 0 0.0%
Lookout Point Head of Reservoir 11/15/2023 1,630 755 3 0.4%
Lookout Point Head of Reservoir 11/29/2023 3,020 760 2 0.3%
Lookout Point Head of Reservoir 12/19/2023 5,680 1,504 9 0.6%
Lookout Point Head of Reservoir 1/3/2024 2,010 1,505 2 0.1%
Lookout Point Head of Reservoir 2/14/2024 2,120 761 2 0.3%
Lookout Point Head of Reservoir 3/13/2024 3,170 1,498 15 1.0%
Lookout Point Head of Reservoir 4/8/2024 2,670 1,997 7 0.4%
Lookout Point Head of Reservoir 4/15/2024 4,130 2,002 20 1.0%
Lookout Point Head of Reservoir 5/1/2024 4,620 751 35 4.7%
Lookout Point Head of Reservoir 5/23/2024 2,440 751 14 1.9%
Lookout Point Head of Reservoir 6/19/2024 1,300 756 0 0%

Run of River Trapping Efficiency Trials

No TE trials using ROR fish were performed at Lookout Point Head of Reservoir during the Spring 2024
monitoring period. Sufficient numbers of NOR fish were not available to perform ROR TE trials.

Target Catch, Passage Estimates, and Passage Timing

The trap captured 49 juvenile Chinook salmon during spring sampling in 2024. Peak capture of juvenile
Chinook salmon entering Lookout Point Reservoir occurred in March (n= 19, 38.8%). This timing is
consistent with past observations from sampling in 2022 (see Appendix ) and from previous study by
Romer (2015). Figure 61 shows raw and standardized catch overlayed with flow at the Lookout Point Head
of Reservoir site.

Chinook salmon catch consisted of two BY classes, BY 2022 yearlings (n= 15, 30.6% of total catch) and
BY 2023 sub-yearlings (n= 34, 75.6%) (Figure 62). The first BY 2023 sub-yearling captured at the trap
occurred on February 27, 2024. This timing was considerably later than was observed in previous years by
EAS (EAS 2023). Chinook catch at this site in the Spring of 2024 was lower than the observed catch in
previous studies. This is likely tied to the lower number of adult out plants that occurred in 2023. For more
information on adult out plants in the Willamette basin, please refer to Appendix I. Fork length and weight
data by BY for Chinook salmon captured at this site is provided in Table 81. Using pooled averages of
hatchery Chinook TEs, EAS estimate that 1,929 (95% CI: 1,200 to 4,914) juvenile Chinook salmon passed
the sampling site during the spring monitoring period (Figure 61). This estimate is likely low as it does not
include any fish that may have passed the site when the RST was raised for high flow for extended periods
of time in which catch cannot be standardized across the outage period.
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Table 81. Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Lookout Point Head of Reservoir RST site by brood year.

Date N Average Min. Max Median | Average Min. Max Median
Species BY . [FdLe (AL (AL (AL Weight Weight | Weight | Weight
Range of Fish
(mm) (mm) | (mm) | (mm) () (9) (9) (9)
Chinook | 1124 | 22 15 96.2 75 | 112 95 9.6 46 13.8 9.2
. 1/1/24—
Chinook 6/30/24 23 34 59.3 32 89 56.5 3.6 1.0 8.0 3.5
Lookout Dam Head of Reservoir raw catch
600 9
@ 8
S 8
H D00 4 5\ 6
e 8
g 3
o o
2 20004 “% 3
o ‘: 1] -
n - ,3,5\\0 n‘;‘g} P ¥ ,L\?Q \q't)‘\ K ¥
Date
Lookout Dam Head of Reservoir standardized catch
6000 1 -5.- 9
@ 8
5 2
= [7]
Z  s000] 26
2 2
2 20004 § 3
8
(]
04 o
LY 5':‘\ nQ‘ ;’\ n“'j‘ e ﬂ? ‘\0\ q‘\ ?9\ \\\' \\9.\ o \‘)
Date
Lookout Dam Head of Reservoir passage
_ 6000 % 750
@ £
S |
é 4000 % 500
2 2000 % 250
=
1] o —_— —_— — —_— —
s"° b b +« e ¥ ¥
& P o ,,‘!- / i & o
Date

Figure 61. Raw catch (top panel), standardized catch (middle panel), and weekly passage
estimates (bottom panel) of NOR juvenile Chinook salmon at the Lookout Point Head of Reservoir
site with stream flow (black line) and non-sampling weeks shaded out (gray).
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Lookout Head of Reservoir Chinook Fork Length by Capture Date
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Figure 62. Length-frequency of juvenile Chinook salmon at the Lookout Point Head of Reservoir
site.

Injury Data

A total of 28 juvenile Chinook salmon (57.1% of total Chinook salmon catch) displayed at least one of the
injury code conditions listed in Table 3. The most common injuries observed at this site include descaling
greater than 20% and fin damage (Table 82).

Copepod presence on captured Chinook salmon within our studies generally showed a positive correlation
with the size of fish, similar to observations made by previous studies (CFS 2023a; Monzyk et al. 2015).
However, at the Lookout Point Head of Reservoir RST site, zero fish were observed with copepods present
on their fins or within their gills (Figure 63). Additional information regarding injuries by size and average
injuries per fish is available in Appendix D.

There were no mortalities (0.0% of total Chinook salmon catch) observed upon trap check during the
reporting period. Documented injuries were likely incurred upon capture in the RST due to debris or contact
with various surfaces in the trap. Bulk marked released Chinook salmon at the Lookout Point Head of
Reservoir RST site were found to exhibit a higher percentage of descaling greater than 20%, tears, fin
damage, and the presence of copepods. It should be noted that there was only one recaptured bulk marked
released Chinook salmon at this site. Furthermore, TE hatchery Chinook salmon were observed having
higher percentages of descaling, operculum damage, fin damage, and fungus when compared to NOR fish
(Table 82). Additional information regarding injuries by size and average injuries per fish is available in
Appendix D.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally decreased from pre-release to recaptured
observations at the Lookout Point Head of Reservoir RST site (Appendix D). Detailed findings on injury
type are further presented in Appendix D.

Similar to other sites detailed within this report, results illustrated that Chinook salmon less than 60 mm
were more likely to have less significant external injuries than those above 60 mm (Appendix D, Table D-
7). Additionally, 100% of the Chinook salmon encountered that were above 60 mm had at least one injury
denoted. The most common of these injuries was descaling and fin damage (Appendix D, Table D-7).
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Table 82. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon
at the Lookout Point Head of Reservoir RST site.

Chinook Iniuries Bulk Marked Trapping Efficiency
Injury Code (NOR) (n i 49) Released Chinook Hatchery Chinook
(n=1) (n=95)

NXI (no external 42.9% 0.0% 2.1%
injury)
MUNK 0.0% 0.0% 0.0%
DS<2 0.0% 0.0% 11.6%
DS>2 53.1% 100.0% 85.3%
BLO 0.0% 0.0% 0.0%
EYB 0.0% 0.0% 0.0%
BVT 2.0% 0.0% 0.0%
FVB 0.0% 0.0% 1.1%
GBD 0.0% 0.0% 0.0%
POP 0.0% 0.0% 0.0%
HIN 0.0% 0.0% 0.0%
OPD 2.0% 0.0% 3.2%
TEA 2.0% 100.0% 1.1%
BRU 4.1% 0.0% 0.0%
HBP 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0%
FID 30.6% 100.0% 62.1%
PRD 0.0% 0.0% 0.0%
COP 0.0% 100.0% 0.0%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 2.1%

Lookout Point Head of Reservoir- Middle Fork Willamette Chinook Copepod Infection by Fork Length
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Figure 63. Copepod prevalence vs fork length on juvenile Chinook salmon captured at Lookout

Point Head of Reservoir.
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PIT Tagged/VIE Marked Fish and Downstream Detections

A total of 29 juvenile Chinook salmon were PIT tagged and 16 were VIE marked at the Lookout Point Head
of Reservoir site during sampling in the Spring of 2024. Fish that were not tagged were either still sac-fry
or below minimum length requirements for tagging. One PIT tagged fish was recaptured at the Lookout
Dam Tailrace traps in May of 2024. The travel time was 78 days. No VIE marked fish have been redetected
at downstream sites through the Spring of 2024. A summary of downstream PIT tag detections is provided
in Table 83 and a summary of VIE marked Chinook salmon by month at this site is provided in Table 84.
Further information on tagged and VIE marked fish at this site is available in Appendix C.

Table 83. Summary of redetections of PIT tagged Chinook at the Lookout Point Head of Reservoir

site.
PIT Tag # Mark Date Redetection Date Recap Site ] T
(Days)
3DD.003BD22E41 3/5/2024 5/22/2024 Lookout Dam Tailrace 78
3DD.003BD22E45 5/26/2024 7/18/2024 Lookout Dam Tailrace 53

Table 84. Summary of VIE tagged Chinook salmon at the Lookout Point Head of Reservoir site.

Date Tagged Tag Location VIE Color # Tagged # Recaptured
01/01/2024—-01/15/2024 Left Dorsal Green 0 0
01/16/2024—-01/31/2024 Left Dorsal Green 0 0
02/01/2024—-02/15/2024 Left Dorsal Yellow 0 0
02/16/2024—02/29/2024 Left Dorsal Yellow 0 0

03/1/2024-03/15/2024 Left Dorsal Red 1 0
03/16/2024—-03/31/2024 Left Dorsal Red 3 0
04/01/2024—-04/15/2024 Left Dorsal Blue 5 0
04/16/2024—-04/30/2024 Left Dorsal Blue 4 0
05/01/2024-05/15/2024 Left Dorsal Orange 0 0
05/16/2024—-05/31/2024 Left Dorsal Orange 2 0
06/01/2024—-06/15/2024 Left Dorsal Pink 1 0
06/01/2024—-06/15/2024 Left Dorsal Pink 0 0

Willamette Valley Projects Encounters

A total of one adipose clipped and PIT tagged Chinook salmon was captured at the Lookout Point Head of
Reservoir trap during the Spring 2024 sampling period. This fish was a part of the Cramer Fish Science’s
bulk mark release project. For information regarding bulk mark releases, dates of release, and redetections,
refer to the Bulk Mark Release and Reservoir Distribution Study Annual Report (CFS 2024).

Non-Target Capture Data

A total of 276 non-target fish were captured at the Lookout Point Head of Reservoir site in addition to NOR
juvenile Chinook salmon. A summary of species and numbers of fish caught is provided in Table 85. The
most captured non-target species were largescale sucker and dace.
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Table 85. Summary of non-target fish capture at the Lookout Point Head of Reservoir site.
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Season Total

Species Season Total Mortality
(subset of total)

Chinook (clipped) 41 1
Oregon Chub 1 0
Lamprey 7 0
Cutthroat Trout 6 0
Dace 59 0
Largescale Sucker 67 0
Mountain Whitefish 4 0
Northern Pikeminnow 27 1
O. mykiss 42 0
O. mykiss (adult) 5 1
Redside Shiner 1 0
Sculpin 14 2
Unknown Bass* 1 0
Unknown* 1 0

Totals 276 5

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Lookout Dam Tailrace

Three 8-foot RSTs in the Middle Fork Willamette River in the Lookout Dam Tailrace continued monitoring
activities and sampled from January 1, 2024, through June 30, 2024. Within the tailrace below Lookout
Dam, there are two RSTs located in the channel downstream of the PH Outlet, referred to as PH1 and PH2,
and one RST in the channel on the south side of the island, referred to as the RO, or Spill.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Additionally, the RSTs were not sampled from February 1, 2024, to February 13, 2024, due to high flows
which exceeded EAS’ predefined safety thresholds for flow. During this period, all 3 of the RSTs were safety
checked from shore to ensure any issues could be addressed in a timely manner.

Trapping Efficiency Trials

A total of three TE trials occurred below Lookout Point Dam tailrace from January 10, 2024, through April
3, 2024, using hatchery reared Chinook salmon. Collectively, 17 TE trials have occurred at this site since
April 13, 2022. A summary of fish release numbers, recaptures, and flow level for each trial is provided in
Table 86.

The trapping efficiencies at this site are poor and complex. One trap is located in a spill channel,
occasionally catching fish from the powerhouse (PH) route, though only in very low abundances under
specific conditions. Two additional traps are positioned on the PH side channel. Prior to September 5, 2023,
these two traps were set up in the PH channel: one upstream near the north shore and the other
downstream, offset to the south. To enhance personnel safety while checking the traps, a decision was
made to reorient them side by side. This new setup was expected to maintain, if not improve, the traps'
effectiveness, as the adjacent positioning allows them to sample more efficiently compared to the previous
setup, which could be affected by changing flow conditions.

Spill TE from the spill route ranged from 0.0% - 1.8% and had a pooled average TE of 0.7% (95%CI + 1.0%,
n = 3). Six of the nine trials were not successful in capturing the minimum number of fish (five) to be included
in the passage estimate. Spill TE from the PH route ranged from 0.0% - 0.2% and had a pooled average
TE of 0.1% (95%Cl £1.0%, n = 2). Seven of the nine trials were not successful in capturing the minimum
number of fish to be included in the passage estimate. Model results from the discharge and revolutions
per hour analysis indicate that two to three models had a modest fit for the site. The full model incorporating
flow, trap revolutions per hour, and the interaction between the covariates had the highest pseudo R? (R? =
0.42) as well as the lowest AICc score. This suggests that while this model explains the most variation in
the data, its complexity improved the fit when compared to the more simplistic models. Full results and
methods for the flow modeling are located in Appendix E.

PH1 TE from the PH route ranged from 0.0% - 0.1% and had only two successful trials out of six. The
pooled average of all trials (regardless if recaptures were <5) is <0.01% (95%CI = 0.1%, n = 6). PH1 TE
from the spill route ranged from 0.0% - 0.1% and had only three successful trials out of eleven. The pooled
average of those three trials is 0.2% (95%CIl £ 0.1%, n = 3). Model results from the discharge and
revolutions per hour analysis indicate that six of eight models had a modest fit for the site. The full model
incorporating flow, trap revolutions per hour, and the interaction between the covariates had the highest
pseudo R? (R?=0.52). However, this model also had the highest AICc score, suggesting that the increased
complexity of the model only provided modest improvements in fit relative to the simpler models included
in the comparison. Full results and methods for the flow modeling are located in Appendix E.

PH2 TE from the PH route ranged from 0.0% - 0.1% and had only three successful trials out of seven. The
pooled average of all trials regardless of recapture numbers is 0.01% (95%CI £0.02%, n = 7). PH2 TE from
the spill route ranged from 0.0% - 0.01% and did not have a successful trial. The pooled average of all of
the trials (regardless if recaptures were <5) is <0.01% (95%CI +0.02%, n = 7). Model results from the
discharge and revolutions per hour analysis indicate that all models had a poor fit for the site. The full model
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incorporating flow, trap revolutions per hour, and the interaction between the covariates had the highest
pseudo R? (R? = 0.24). However, this model also had the second highest AlCc score, suggesting that the
increased complexity of the model only provided modest improvements in fit relative to the simpler models
included in the comparison. Full results and methods for the flow modeling are located in Appendix E.

These TEs are extremely low and to get accurate estimates for PH fish caught via spill route and spill fish
caught via PH route it is likely impossible to release enough fish to determine TE with any accuracy.
Recaptures were pooled by release location in the below table. Even with the new configuration of the PH1
and PH2 traps and large release groups, passage estimates could not be calculated for this site and more
trials across a wide range of flows will be needed in the future.

Table 86. Summary table of marked hatchery Chinook salmon releases below Lookout Point Dam
for trapping efficiency

Release Location Date of Release CFS at Number of Fish Number of Fish P(_erf:ent
Release Released Recaptured Efficiency

Lookout Dam Powerhouse 4/13/2022 2,925 998 0 0.0%
Lookout Dam Powerhouse 5/23/2023 2,920 3,999 32 0.8%
Lookout Dam Powerhouse 6/1/2023 2,950 4,011 6 0.1%
Lookout Dam Powerhouse 6/14/2023 3,130 4,010 4 0.1%
Lookout Dam Powerhouse 6/28/2023 3,160 4,010 3 0.1%
Lookout Dam Powerhouse 7/18/2023 2,700 4,012 9 0.2%
Lookout Dam Spillway 9/13/2023 1,850 3,636 0 0.0%
Lookout Dam Spillway 9/14/2003 1,850 3,998 0 0.0%
Lookout Dam Spillway 10/25/2023 1,730 4,042 0 0.0%
Lookout Dam Spillway 11/16/2023 1,600 4,005 12 0.3%
Lookout Dam Spillway 12/6/2023 2,100 8,007 18 0.2%
Lookout Dam Spillway 12/13/2023 6,000 8,011 148 1.8%
Lookout Dam Powerhouse 12/20/2023 4,910 16,007 29 0.2%
Lookout Dam Powerhouse* 1/10/2024 6,986 17,553 3 0.02%
Lookout Dam Spillway 3/27/2024 3,600 7,800 11 0.1%
Lookout Dam Spillway 4/3/2024 3,100 6,599 7 0.1%

*5 separate releases on this day, but all are counted as one trial. The numbers reflect the total number of fish released on 1/10/2024, and the average flow was taken.

Run of River Trapping Efficiency Trials

No TE trials using ROR fish were performed at Lookout Point Dam during this reporting period. The first 60
wild fish caught per week are prioritized for the 24-hour hold mortality study and are not tagged. Sufficient
numbers of NOR fish were not available to perform ROR TE trials.

Target Catch and Passage Timing

A total of 87 juvenile Chinook salmon were captured in the Lookout Dam Tailrace during the 2024 spring
sampling period, 63 in the PH traps (72.4% of total catch, 21 in PH1, 42 in PH2) (Figure 64 and Figure 65)
and 24 in the Spill trap (27.6% of total catch) (Figure 66). Chinook salmon capture in the spring was
comprised of individuals from BY 2021 (n=2, 12.3% of spring Chinook salmon catch) and BY 2022 (n=85,
97.7% of spring Chinook salmon catch) (Figure 67). No BY 2023 sub-yearlings were encountered at this
site during sampling in the spring of 2024. Peak capture of Chinook below Lookout Point Dam occurred in
January (n= 60, 69.0% of total Chinook catch). A summary of fork length and weight data for Chinook
salmon captured in the Lookout Dam Tailrace RSTs by BY is provided in Table 87.

Our trapping rate in the Lookout Dam Tailrace was approximately 0.5 fish per day. This is slightly higher
than rates observed from sampling in 2022, 2023, and those reported for sampling conducted from 2011
to 2015, in which the traps averaged roughly 0.3 fish per day (Romer et al. 2012-2016; EAS 2023).
However, these rates are all lower than those observed from sampling by Keefer et al. from 2007 to 2010
which had a capture rate of 0.7 fish per day. Adult out planting above Lookout Reservoir have often been
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low in recent years which may result in the decreased rate of catch in the Lookout Dam Tailrace RST’s. For
more information on adult Chinook out planting in the Middle Fork Willamette basin, please refer to
Appendix .

Due to the low number of successful TE trials and low efficiency of the RSTs at this location, we are unable
to create passage estimates for fish exiting Lookout Dam at this time. However, we were able to provide
passage estimates for the trap in the tailrace of Dexter Dam and as Dexter Reservoir and Dexter Dam are
immediately below Lookout Dam, estimates from Dexter can be used to provide some insight on passage
at Lookout Dam.

Observations from sampling in 2012 and 2013 found that fish passed in the summer when spill occurred at
the Lookout Dam Tailrace (Keefer et al. 2013). On years when no spring/summer spill occurred and water
primarily passed through the turbines, Chinook salmon passage occurred predominantly in the fall months
(Romer et al. 2013). Peak catch in the spring of 2024 occurred in January during a high flow event prior to
the initiation of spill. However, an increase in catch was observed in late April and May during spill
operations. Using the raw passage counts to infer relative passage timing, this change in peak capture
could be a result of the decreased number of adult Chinook out planted at locations above Lookout Point
Reservoir in 2023 and the resulting change in proportion of yearling and sub-yearling Chinook passing
through Lookout Dam in the spring. Previous monitoring by EAS found that relatively few fry exited Lookout
Reservoir in the spring (EAS 2024). This is similar to results from other studies and suggests that fry either
enter the reservoir later in the year or rear in the reservoir upon entry. For raw weekly catch of Chinook at
the Lookout Dam RST sites for sampling from 2021 to 2023, refer to Appendix I.

Table 87. Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Lookout Point Dam Tailrace RST sites by brood year.

Date Number Average | Min. Max | Median | Average Min. Max Median
Species Range BY of Fish F.L. F.L. F.L. F.L. Weight | Weight | Weight | Weight
(mm) | (mm) | (mm) | (mm) (9) (9) (9) (9)
. 1/1/2024—
Chinook 6/30/2024 21 2 208.5 208 209 N/A 95.7 95.7 96 N/A
. 1/1/2024—
Chinook 6/30/2024 22 85 1241 82 180 115 24.6 4.8 78.4 18.5
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Figure 64. Raw catch (top panel), Lookout Point Dam operations and features of interest (middle
panel), and weekly standardized catch (bottom panel) of NOR juvenile Chinook salmon at Lookout
Point Dam Tailrace PH1 trap with spill (black line), Powerhouse outflow (gray line), forebay
elevation (black dot dash line), and intake elevations (gray dash line).
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Figure 65. Raw catch (top panel), Lookout Point Dam operations and features of interest (middle
panel), and weekly standardized catch (bottom panel) of NOR juvenile Chinook salmon at Lookout
Dam Tailrace PH2 trap with spill (black line), Powerhouse outflow (gray line), forebay elevation

(black dot dash line), and intake elevations (gray dash line).

E AS ASsESomENT
SERVICES
s»>—
Page 133



Rotary Screw Trap Bi-Annual Report

W9127N23R0015

Average flow (CFS)

Weekly avg. flow (CFS)

Average flow (CFS)

6000

4000

2000

6000

4000

2000

1]

Lookout Dam Spill RST raw catch

5

3

>

g ;

B

e/ M_J/

. ":I\ P \"ﬂ \."“.I -\.'3: . ; ‘.'jl 4
v i'd : 1 &
Date
Lookout Point Dam operations
as0

Top of conservation pool Top of Operational pool

Rule curve
200

Elevaton (ft)
&

Turbine minimum power pool
800

P S
l"

Spillway crest

Minimum conservation pool

/L/ I Turbine intake elevation .- ‘/\A\
3%° ¥ & &

2 &
NS s i’ o i YQ \q‘jp .5-.»-‘3
Date
Lookout Dam Spill RST standardized catch

¥
275
8
=
a8
[
L]
z 50
B
)
T
= g
'E 25
k= e
i M| | N

0.0

& T ] & A -
o 37 By ¥ 3¥ oF &

Date

Figure 66. Raw catch (top panel), Lookout Point Dam operations and features of interest (middle
panel), and weekly standardized catch (bottom panel) of NOR juvenile Chinook salmon at Lookout
Point Dam Tailrace Spill trap with spill (black line), Powerhouse outflow (gray line), forebay

elevation (black dot dash line), and intake elevations (gray dash line).
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Lookout Dam Tailrace Chinook Fork Length by Capture Date

= 200 m
£ S
= 150 - OBy 21
‘E: A A * ‘9 ¥
9 100 A A ABY 22
= + Not Aged
L 50

0

v Qo L Y oy Y Q K
o P <@ & W = S8 g N »
AN € g0 ¢ @ L
Date

Figure 67. Length-frequency analysis for age of juvenile Chinook salmon captured below Lookout
Point Dam.

Injury Data

A total of 87 juvenile Chinook salmon (100.0% of total Chinook salmon catch) displayed at least one of the
injury code conditions listed in Table 3. All observed injuries from capture at all traps are combined for
reporting purposes due to the uncertainty of a fish’s route of passage based on which trap it was captured
in. A total of 45 juvenile Chinook salmon (32.8% of total Chinook salmon catch) were found dead at the
time of trap check (11 in PH1, 15 in PH2, and 19 in Spill).

The most common injuries observed at this site include descaling less than 20%, descaling greater than
20%, and fin damage (Table 88). At the Lookout Point Dam RST site, NOR juvenile Chinook salmon and
PIT tagged bulk mark released recaptures exhibited many similar injuries (Table 88). The most observed
injuries with these bulk marked released fish were descaling greater than 20% and fin damage (Table 88).
TE hatchery Chinook salmon exhibited similar injuries to their NOR and bulk marked released counterparts.
However, as was illustrated across a significant portion of the monitored RST sites, descaling, fin damage,
and fungus were the most commonly observed injuries.

Figure 68 shows the proportion of captured Chinook salmon and bulk marked Chinook salmon, from Cramer
releases, displaying injuries by type over the sampling period. Injury rates were highest during spill
operations across all traps. Observations of gas bubble disease are likely higher for RST captured fish than
those that are not captured in an RST as these fish are often captured and held in areas of higher dissolved
gas. Copepod presence showed a positive correlation with increasing size of fish as has been observed
here and at other sites in the past (Figure 69). Additional information regarding injuries by size and average
injuries per fish is available in Appendix D. Surface spill periods are displayed in Table 89 and denoted in
Figure 68.

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally decreased from pre-release to recaptured
observations at the Lookout Point Dam RST site (Appendix D). Detailed findings on injury type are further
presented in Appendix D.

Like other sites detailed within this report, results illustrated that Chinook salmon less than 60 mm in length
were more likely to have less significant external injuries than those above 60 mm in length (Appendix D,
Table D-7). Additionally, 100% of the Chinook salmon encountered that were above 60 mm in length had
at least one injury denoted. The most common of these injuries was descaling and fin damage (Appendix
D, Table D-7).
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Table 88. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon
at the Lookout Point Dam Tailrace.

. .. Trapping Efficienc
Injury Code C'(‘;l“c‘)’;;‘(:‘ig;'fs B“'c';‘h"i":or';f&r'f:z'gg)sed Ha?gh?f! 2c;r)uinooky
i':ﬁ'é/’;" external 0.0% 0.0% 0.0%
MUNK 0.0% 0.0% 0.0%
DS<2 10.3% 18.6% 30.4%
DS>2 87.4% 81.4% 69.6%
BLO 0.0% 0.5% 0.0%
EYB 1% 5.9% 8.7%
BVT 3.4% 0.5% 0.0%
FVB 6.9% 10.9% 8.7%
GBD 14.9% 10.0% 21.7%
POP 0.0% 0.9% 8.7%
HIN 5.7% 8.2% 4.3%
OPD 10.3% 12.3% 13.0%
TEA 2.3% 3.6% 4.3%
BRU 9.2% 14.5% 0.0%
HBP 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 4.3%
FID 73.6% 99.5% 100.0%
PRD 11% 2.7% 13.0%
CoP 20.7% 8.6% 0.0%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 43.5%
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Figure 68. Proportion of captured juvenile Chinook salmon displaying injuries by type (top panel),
operations and features of interest at Lookout Dam with spill (black line) and Powerhouse (gray
line) outflow (middle panel), and proportion of captured juvenile Chinook salmon displaying
descaling injuries and copepod presence (bottom panel). Bars denoted with “C” show weeks in
which Continuous Ungated Surface Spill occurred while those denoted with “N” show weeks in
which Gated Nighttime Spill Operations occurred.
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Table 89. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon
at the Lookout Dam Tailrace RST site.

Site Dates Description
Lookout Dam 3/18/2024 — 4/15/2024 Continuous Ungated Surface Spill
Lookout Dam 4/15/2024 — 6/27/2024 Nighttime Gated Surface Spill Operations

Lookout Dam Tailrace Chinook Copepod Infection by Fork Length
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Figure 69. Copepod prevalence vs fork length on juvenile Chinook salmon captured at the
Lookout Point Dam Tailrace.

24-Hour Hold Trials

24-hour hold trials were performed on NOR juvenile Chinook salmon captured at Lookout Dam Tailrace to
assess delayed mortality resulting from dam passage. A total of 79 fish, 15 from the Spill and 64 from the
PH traps, were held (Table 90). A total of 7 fish died during hold (8.9%), 6 of the 15 Spill Chinook salmon
died (40.0%) and 1 of the 64 PH Chinook salmon died (0.2%). Mortality rates across the two-week periods
in which fish were held ranged from 0.0% to 100%.
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Table 90. Summary of 24-hour trials for Chinook salmon captured in the RSTs at the Lookout
Dam Tailrace sites.

Hold Period Route Number of Fish Held Mortalities % Survived
January 1-15, 2024 PH 0 0 -
January 1-15, 2024 Spill 0 0 -
January 16-31, 2024 PH 56 0 100.0%
January 16-31, 2024 Spill 0 0 --
February 1-15, 2024 PH 0 0 -
February 1-15, 2024 Spill 0 0 --
February 1629, 2024 PH 0 0 -
February 16-29, 2024 Spill 0 0 --

March 1-15, 2024 PH 0 0 -
March 1-15, 2024 Spill 0 0 --
March 16-31, 2024 PH 0 0 -
March 16-31, 2024 Spill 0 0 -
April 1-15, 2024 PH 0 0 -
April 1-15, 2024 Spill 0 0 --
April 16-30, 2024 PH 0 0 -
April 16-30, 2024 Spill 11 3 72.7%
May 1-15, 2024 PH 1 1 0.0%
May 1-15, 2024 Spill 1 1 0.0%
May 16-31, 2024 PH 0 0 --
May 16-31, 2024 Spill 7 0 100.0%
June 1-15, 2024 PH 0 0 --
June 1-15, 2024 Spill 3 2 33.3%
June 16-30, 2024 PH 0 0 --
June 16-30, 2024 Spill 0 0 -

PIT Tagged/VIE Marked Fish and Downstream Detections

One juvenile Chinook salmon was PIT tagged at the RST sites below Lookout Point Dam in this reporting
period. All other captured fish were placed into the 24-hour hold study. No fish were VIE marked at this
location during the Spring 2024 monitoring period as fish were prioritized for the 24-hour hold study and no
VIE marked fish from upstream sites were detected. The single PIT tagged NOR Chinook has not been
redetected downstream through the Spring of 2024. One PIT tagged Chinook that was tagged at the
Lookout Point Head of Reservoir RST was recaptured at this site during this reporting period 2024. The
travel time was 78 days. Further information on tagged and VIE marked fish at this site is available in
Appendix C.

Willamette Valley Projects Encounters

A total of 220 adipose clipped and PIT tagged Chinook salmon were encountered below Lookout Point
Dam in the Spring 0f2024. Two of these Chinook were also encountered downstream in the Dexter Dam
Tailrace RST by EAS crew. These fish were associated with bulk mark fish releases performed by Cramer
Fish Sciences. For more information regarding bulk mark releases and detections, refer to the Bulk Mark
Release and Reservoir Distribution Study Annual Report (CFS 2024).

Non-Target Species

A total of 503 non-target fish were captured in the RSTs below Lookout Point Dam during the reporting
period (Table 91). The most common non-target species encountered were clipped Chinook and walleye.
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Table 91. Summary of non-target fish capture below Lookout Point Dam.
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Season Total

Species Season Total Mortality
(subset of total)

Bluegill 2 0
Chinook (clipped) 300 16
Crappie 18 8
Largescale Sucker 4 4
Northern Pikeminnow 1 1
O. mykiss 2 0
O. mykiss (adult) 3 1
Sculpin 25 1
Smallmouth Bass 28 7
Unknown Bass* 22 16
Unknown* 1 1
Walleye 97 12

Totals 503 67

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Dexter Dam Tailrace

A single 5-foot RST in the Dexter Dam Tailrace continued monitoring activities and sampled from January
1, 2024, through June 30, 2024.

Sampling outages resulting from high flows, excessive debris, severe weather, localized flood evacuations,
and additional issues are listed in Appendix B. Non-sampling periods illustrated in the figures below are
further detailed in Appendix B.

Trapping Efficiency Trials

Due to construction improvements of the Dexter hatchery being undertaken adjacent to Dexter Dam, EAS
relocated the Dexter Dam Tailrace RST on November 6, 2023. The RST stayed on the north side of the
river but moved over 300 yards downstream. Because of this, TE, weekly passage estimates and weekly
discharge and revolution per hour modeling include only TE trial data after the RST was moved. A total of
six TE ftrials occurred from January 9, 2024, through April 10, 2024, in the Dexter Dam Tailrace using
hatchery reared juvenile Chinook salmon. Collectively, 15 TE trials have occurred at this site since the site
RST was moved. A summary of the fish release numbers, recaptures, and flow level for each trial is
provided in Table 92.

TEs ranged from 0.0% to 0.9% with a pooled average of 0.5% (95%CI £0.2%, n=6) of all successful trials
with five or more recaptures. Eight of the trials did not recapture enough fish to be used in the passage
estimate calculation, and one trial was discounted due to an ODFW fish release upstream of Dexter Dam.
For this site, the model incorporating log-transformed average weekly discharge and trap revolutions per
hour had the highest pseudo R? value (R? = 0.293). The AICc score for this model fell out in the middle of
the range for all AlCc scores for the site (Table D-1). Full results and methods for the flow modeling are in
Appendix E.
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Table 92. Summary table of marked hatchery Chinook salmon releases at Dexter Dam Tailrace for
trapping efficiency.

Release Location Date of Rel .E:ITS at Nurlgber of Fish Number of Fish Pt-erf:ent
R eleased Recaptured Efficiency
Dexter Dam Spillway 3/23/2022 1,240 988 2 0.2%
Dexter Dam Spillway 5/4/2022 5,040 995 43 4.3%
Dexter Dam Spillway 5/24/2022 2,620 1018 67 6.6%
Dexter Dam Powerhouse 7/21/2022 1,560 976 2 0.2%
Dexter Dam Powerhouse 10/26/2022 2,950 1007 1 0.1%
Dexter Dam Powerhouse 11/1/2022 3,670 755 1 0.1%
Dexter Dam Powerhouse 11/17/2022 3,450 991 4 0.4%
Dexter Dam Powerhouse 12/6/2022 1,610 1010 10 1.0%
Dexter Dam Powerhouse 12/15/2022 1,540 1025 1 0.1%
Dexter Dam Powerhouse 3/16/2023 1,550 1,200 2 0.2%
Dexter Dam Spillway 3/29/2023 1,280 1,199 5 0.4%
Dexter Dam Powerhouse 5/25/2023 3,030 4,003 14 0.3%
Dexter Dam Powerhouse 6/7/2023 3,200 4,010 4 0.1%
Dexter Dam Powerhouse 6/21/2023 2,720 4,028 15 0.4%
Dexter Dam Powerhouse 7/6/2023 2,640 4,000 5 0.1%
Dexter Dam Powerhouse 8/2/2023 2,240 1,505 3 0.2%
Dexter Dam Powerhouse 8/23/2023 1,710 4,012 14 0.3%
Dexter Dam Powerhouse 9/6/2023 1,800 4,037 13 0.3%
Dexter Dam Powerhouse 10/4/2023 1,720 4,001 5 0.1%
Dexter Dam Spillway 10/24/2023 1,590 1,514 18 1.2%
Dexter Dam Spillway 11/1/2023 1,450 1,506 9 0.6%
Dexter Dam Spillway 11/22/2023 3,480 1,516 0 0.0%
Dexter Dam Spillway 12/5/2023 2,050 4,006 10 0.2%
Dexter Dam Spillway 12/12/2023 4,050 4,001 13 0.3%
Dexter Dam Spillway 12/21/2023 4,850 4,005 3 0.1%
Dexter Dam Powerhouse 12/28/2023 1,990 8,032 46 0.6%
Dexter Dam Powerhouse 1/9/2024 3,360 4,004 6 0.1%
Dexter Dam Spillway 2/8/2024 8,500 2,067 0 0.0%
Dexter Dam Spillway 2/28/2024 1,200 1,959 11 0.6%
Dexter Dam Spillway 3/6/2024 1,250 2,000 4 0.2%
Dexter Dam Spillway 4/2/2024 3,370 1,962 0 0.0%
Dexter Dam Spillway* 4/10/2024 2,800 6,000 9 0.2%

*ODFW mistakenly released fish above Dexter Dam instead of downstream in February, March, and April of 2024. The TE trial in April had only marked fish with an ad-clip, so
these fish cannot be distinguished from the ODFW release.

Run of River Trapping Efficiency Trials

No TE trials using ROR fish were performed at Dexter Dam Tailrace during this reporting period. The first
60 wild fish caught per week are prioritized for the 24-hour hold mortality study and are not tagged. Sufficient
numbers of NOR fish were not available to perform ROR TE trials.

Target Catch, Passage Estimates and Passage Timing

The trap captured 28 juvenile Chinook salmon during the Spring 2024 monitoring period (Figure 70).
Chinook salmon catch below Dexter Dam was primarily composed of BY 2022 yearlings (n=27, 96.4% of
total catch). A single BY 2021 Chinook salmon was also captured at the site on January 29, 2024 (Figure
72). No BY 2023 sub-yearlings were encountered at this site in the spring monitoring period. Data
summarizing fork lengths and weights of Chinook salmon captured at Dexter Dam can be found in Table
93.

Peak capture of juvenile Chinook salmon leaving Dexter Reservoir occurred in January (n= 10, 35.7%).
Previously, peak capture at Dexter Dam in the spring showed an association with the concurrent surface
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spill events at Lookout and Dexter Dams. Catch in the spring of 2024 was spread throughout the sampling
period and surface spill was the only route of passage available to fish after the powerhouse went offline in
early January (Figure 71). No clear association with spill at Lookout Dam and catch below Dexter was
observed during sampling in the spring. We estimate that during sampling in the Spring of 2024, 5,321
(95% CI: 3,982 to 8,017) juvenile Chinook salmon migrated past the trapping site (Figure 71). For figures
displaying raw weekly catch of Chinook at this site for sampling in 2022 and 2023, refer to Appendix .

Table 93. Summary of fork length and weight observed on juvenile Chinook salmon of NOR at the
Dexter Dam Tailrace RST site by brood year.

Average | Min. Max | Median | Average Min. Max Median
F.L. F.L. F.L. F.L. Weight | Weight | Weight | Weight
(mm) | (mm) | (mm) | (mm) (9) (9) (9) (9)

21 1 227 227 227 N/A 101.5 101.5 101.5 N/A

Date BY Number

gESEC Range of Fish

1/1/2024—
6/30/2024

1/1/2024—

Chinook 6/30/2024 22 27 130.3 77 177 129 26.9 7.7 60.1 24.6

Chinook

Dexter Dam Tailrace raw catch

Average flow (CFS)
Sum of weekly catch

Date

Dexter Dam Tailrace standardized catch

Average flow (CFS)
Standardized weekly calch

Date

Figure 70. Raw catch Dexter Dam (top panel) and weekly standardized catch (bottom panel) of
NOR juvenile Chinook salmon at the Dexter Dam Tailrace site with spill (black line) and
Powerhouse outflow (gray line).
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Figure 71. Lookout Dam (top panel) and Dexter Dam (bottom panel) operations with forebay
elevation (black dot dash line), spilllRO outflow (black line) and Powerhouse outflow (gray line).
Weekly passage estimates with 95% confidence for juvenile Chinook salmon at Dexter Dam
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Dexter Dam Tailrace Chinook Fork Length by Capture Date
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Figure 72. Length-frequency of juvenile Chinook salmon by brood year at the Dexter Dam
Tailrace site.

Injury Data
A total of 27 juvenile Chinook salmon (96.4% of total Chinook salmon catch) displayed at least one of the

injury code conditions listed in Table 3. One mortality was observed during the spring monitoring period
(3.6% of total Chinook salmon catch).

To provide insight on injuries associated with capture in a RST, injury data was collected from bulk marked
release and hatchery fish utilized for TE trials. The most common injuries observed at this site include
descaling less than and greater than 20% and fin damage for NOR Chinook (Table 94). It is also worth
noting that Chinook salmon at this site exhibited higher percentages of gas bubble disease and copepod
presence as compared to other sites with a similar sample size. Additionally, more Chinook salmon were
found to have gas bubble disease following the downstream relocation of the RST. It is worth noting that
the overall sample size of Chinook salmon being discussed at the Dexter Dam Tailrace is relatively small
and additional data will be collected in 2024 to provide further clarity regarding injuries at this location.

Bulk marked released and TE hatchery Chinook salmon exhibited higher percentages of descaling less
than 20% and fin damage as compared to NOR fish (Table 94). Dissimilarly to other sites, the TE hatchery
Chinook at Dexter Dam were not observed as having fungus. These Chinook salmon also had a lower gas
bubble disease percentage (2.7%), when compared to both NOR and bulk marked released Chinook
(27.6% and 26.0%), respectively (Table 94).

Figure 73 illustrates the proportion of fish displaying injuries by type over the sampling period. Observed
injury rates at this site increased during spill operations. However, relatively few fish were captured during
this reporting period and more data is needed to draw more accurate conclusions. Copepod presence on
captured Chinook salmon showed a positive correlation with the size of fish, similar to observations from
other sites within the basin (Figure 74). It is likely that observations of gas bubble disease are higher for
RST captured fish than those not captured in an RST, as these fish are often captured and held in areas of
higher dissolved gas. Additional information regarding injuries by size and average injuries per fish is
available in Appendix D.

Almost identical to other sites detailed within this report, results illustrated that Chinook salmon less than
60 mm in length were more likely to have no external injuries than those measuring above 60 mm (Appendix
D, Table D-6). Additionally, 100% of the Chinook salmon encountered that were measured above 60 mm
had at least one injury denoted. The most common of these injuries was descaling and fin damage
(Appendix D, Table D-6).

Data collected on the injury rates of TE hatchery fish illustrated that both the percentage of fish with injuries
and the average number of injuries per fish generally increased from pre-release to recaptured observations
(Appendix D). Detailed findings on injury type are further presented in Appendix D.
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Table 94. Summary of injuries observed on NOR, bulk marked, and TE hatchery Chinook salmon
at the Dexter Dam RST.

. Chinook Injuries Bulk IV!arked Released Trapping Effic_:iency
Injury Code (NOR) (n=28) Chinook (n=77) Hatch?r:!:;(;r)unook
i':ﬁ'rg)‘o external 3.4% 0.0% 0.0%
MUNK 0.0% 0.0% 0.0%
DS<2 17.2% 19.5% 43.2%
DS>2 75.9% 80.5% 56.8%
BLO 0.0% 0.0% 0.0%
EYB 3.4% 5.2% 0.0%
BVT 0.0% 2.6% 0.0%
FVB 0.0% 3.9% 2.7%
GBD 27.6% 26.0% 2.7%
POP 0.0% 0.0% 0.0%
HIN 6.9% 6.5% 0.0%
OPD 6.9% 16.9% 5.4%
TEA 3.4% 3.9% 0.0%
BRU 6.9% 9.1% 0.0%
HBP 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0%
FID 79.3% 92.2% 97.3%
PRD 0.0% 0.0% 0.0%
COP 27.6% 11.7% 0.0%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 0.0%
EASEES"
s»>——
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Figure 73. Proportion of captured juvenile Chinook salmon displaying injuries by type (top
panel), operations data and features of interest for Dexter Dam Tailrace (middle panel) with spill
outflow (black line), Powerhouse outflow (gray line), forebay elevation (black dot dash line), and

proportion of captured juvenile Chinook salmon displaying descaling injuries and copepods
(bottom panel).
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Dexter Dam Tailrace Chinook Copepod Infection by Fork Length
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Figure 74. Copepod prevalence vs fork length on juvenile Chinook salmon captured at Dexter
Dam Tailrace.

24-Hour Hold Trials

24-hour hold trials were performed on NOR juvenile Chinook salmon captured at Dexter Dam Tailrace to
assess delayed mortality resulting from dam passage. 28 Chinook salmon were held during this reporting
period (Table 95). A total of 1 Chinook salmon died during hold (3.6%). Mortality rates between the two-
week reporting periods ranged from 0.0% to 25.0%.

Table 95. Summary of 24-hour hold trials for Chinook salmon captured in the RST at the Dexter
Dam Tailrace site.

Hold Period Species Number of Fish Held Mortalities % Survived
January 1-15, 2024 Chinook 2 0 100.0%
January 16-31, 2024 Chinook 7 0 100.0%
February 1-15, 2024 Chinook 3 0 100.0%
February 16-29, 2024 Chinook 1 0 100.0%

March 1-15, 2024 Chinook 4 0 100.0%
March 16-31, 2024 Chinook 1 0 100.0%
April 1-15, 2024 Chinook 2 0 100.0%
April 16-30, 2024 Chinook 4 1 75.0%
May 1-15, 2024 Chinook 2 0 100.0%
May 16-31, 2024 Chinook 1 0 100.0%
June 1-15, 2024 Chinook 0 0 --
June 16-30, 2024 Chinook 1 0 100.0%

PIT Tagged/VIE Marked Fish and Downstream Detections

One Chinook salmon was PIT tagged at the Dexter Dam Tailrace site during this reporting period. All other
fish captured were placed into the 24-hour hold study. No VIE marked fish from upstream sites were
detected at the Dexter Dam Tailrace RST site. The single PIT tagged NOR Chinook has not been
redetected at downstream sites through the Spring of 2024. Further information on tagged and VIE marked
fish at this site is available in Appendix C.

Willamette Valley Projects Encounters

A total of 77 adipose clipped and PIT tagged Chinook salmon were captured at the Dexter Dam Tailrace
site during this monitoring period. Two of these Chinook were also encountered in the Lookout Dam Tailrace
RSTs by EAS crew prior to their recapture at the Dexter Dam Tailrace RST. For more information regarding
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bulk mark releases and detections, refer to the Bulk Mark Release and Reservoir Distribution Study Annual
Report (CFS 2024).

Non-Target Capture Data

A total of 1,328 non-target fish were captured during this reporting period in addition to NOR juvenile
Chinook salmon. A summary of species and numbers of fish caught are provided in Table 96. The most
commonly captured non-target species were crappie, sculpin, and clipped Chinook salmon (escapees from
the Dexter Fish Facility or from ODFW liberation releases).

Table 96. Summary of non-target fish captured in the RST at the Dexter Dam Tailrace site.

Season Total
Species Season Total Mortality
(subset of total)

Bluegill 25 2
Chinook (clipped) 696 7
Crappie 153 19
Lamprey 3 0
Pacific Lamprey 1 0
Cutthroat Throat 2 0
Dace 17 0
Largescale Sucker 2 1
O. mykiss 6 0
O. mykiss (adult) 5 0
Sculpin 376 70
Smallmouth Bass 1 0
Northern Pikeminnow 5 0
Unknown* 1 1
Unknown Salmonid* 1 1
Walleye 34 12

Totals 1,328 113

*Species denoted as “unknown” were too small and/or too decomposed to identify.
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Appendix A —
Locations of Rotary Screw Traps
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Appendix A: Locations of Rotary Screw Traps
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Table A-1. RST locations at sampling sites for previous and current monitoring efforts

Previous Monitoring Historic RST Size Current Monitoring Current
RST Location Effort Location (5ft or 8ft) Effort Location RST Size
at. long. at. long. or
lat. long lat. long 5ft or 8ft
Breitenbush River 4475168, -122.131006 (20?8325(?1 3) 4476769, -122.09685 One 5ft
. . . One 5ft
Big Cliff Dam Tailrace 44.75269, -122.28713 (2014-2016) 4475269, -122.28713 One 8ft
Detroit Head of One 5ft
Reservoir- North Santiam 44.69251, -122.05029 (2010-2016) 44.69251, -122.05029 One 5ft
Green Peter Head of
Reservoir- Middle N/A N/A 4451444, -122.37605 One 5ft
Santiam River
Green Peter Dam N/A N/A 44.44756, 12255153 One 8ft
Tailrace
Foster Head of Reservoir- One 5ft
South Santiam River 44.391496, -122.499065 (2010-2016) 44.39085, -122.50114 One 5ft
Cougar Head of One 5ft
Reservoir 44.048185, -122.217893 (2010-2016) 44.048185, -122.217893 One 5ft
PWR two 8ft,
RO two 5ft (2011)
Cougar Dam Tailrace 44.12871, -122.24396 PWR two 8ft, 4412871, -122.24396 PF\QgR(:r"]"e";?'
RO one 5ft
(2012-2016)
Fall Creek Head of One 8ft
Reservoir 43.96467, -122.61917 (2005-2008) 43.96467, -122.61917 One 8ft
. One 8ft
Fall Creek Dam Tailrace 43.945477, -122.760329 (2006-2009, 2015-2016) 43.945477, -122.760329 One 8ft
Hills Creek Head of
Reservoir- Middle Fork 43.60359, -122.45622 One 5ft 43.60359, -122.45622 One 5ft
Willamette River
ggs Creek Dam Tailrace | 43 74508, 12242340 One 5t 43.71304, -122.42497 One 5t
Hills Creek Dam Tailrace 43.71113, -122.42464 One 8ft 43.71113, -122.42464 One 8ft
. : . (2003-2004) : : :
Lookout Point Head of One 8ft
R(-_Jserv0|r- M_lddle Fork 43.76669, -122.53139 (2007-2008, 2010-2016) 43.76669, -122.53139 One 5ft
Willamette River
One 8ft
Lookout Dam Tailrace 43.91442, -122.75658 (2007-2008, 2011-2016) 43.91442, -122.75658 Three 8ft
Two 8ft (2009-2010)
Dexter Dam Tailrace N/A N/A 43.92527, -122.81147 One 5ft
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Appendix B: Sampling Outages by Site

. Date(s) of
Site Trap Outage* Reason for Outage
The RST cone was raised to its non-sampling position due to increased
Fall Creek Dam Tailrace 1/1/2024- sediment, logs, and debris. The RST attempted to fish multiple times over
1/12/2024 this time period, but silt was constantly covering the perf panel, and
excessive amounts of mud were shoveled from within the cone.
The RST cone was raised to its non-sampling position because the trap
. 1/9/2024- was physically submerged due to high flows. Although there was a large
Fall Creek Head of Reservoir 1/22/2024 incor?ﬂr?/g wint):er storm,gEAS personr?el storm samplgd the RST on muﬂiple
occasions, resulting in excessive amounts of debris accumulation.
. The RST cone was raised to its non-sampling position as it was observed
:iOOKOUt _Pomt Head of 1/9/2024- to be full of large, woody debris by EAS persgnnel. Additionally, there was
eservoir 1/11/2024 . . : . o )
an incoming winter storm that had severely increased projections in flow.
Big Cliff Dam Tailrace
Green Peter Head of
Reservoir
Green Peter Dam Tailrace
Cougar Dam Tailrace The RST was not monitored and/or sampled due to a severe ice storm
Fall Creek Head of Reservoir 1/13/2024 which resulted in the declaration of an Oregon State of Emergency. During
Fall Creek Dam Tailrace this time, roads were inaccessible, power lines and trees were down, and
Hills Creek Dam Tailrace travel was extremely unsafe given the conditions.
Lookout Point Head of
Reservoir
Lookout Dam Tailrace
Dexter Dam Tailrace
The RST was not monitored and/or sampled due to a severe ice storm
which resulted in the declaration of an Oregon State of Emergency. During
. . . this time, roads were inaccessible, power lines and trees were down, and
Big Cliff Dam Tailrace 1/14/2024 travel was extremely unsafe given the conditions. When EAS personnel
observed the RST on 1/14/2024, it was fully covered in ice and was
completely inaccessible.
The RST was not monitored and/or sampled due to a severe ice storm
which resulted in the declaration of an Oregon State of Emergency. During
Dexter Dam Tailrace 1/14/2024 this time, roads were inaccessible, power lines and trees were down, and
travel was extremely unsafe given the conditions. EAS personnel observed
the Dexter Dam RST on 1/14/2024 and left it fishing.
The RST was not monitored and/or sampled due to a severe ice storm
which resulted in the declaration of an Oregon State of Emergency. During
Lookout Point Head of 1/14/2024 this time, roads were inaccessible, power lines and trees were down, and
Reservoir travel was extremely unsafe given the conditions. EAS personnel were
unable to raise the LOPHOR RST due to excessive amounts of debris and
a broken winch on the trap.
Green Peter Head of
Reservoir
Green Peter Dam Tailrace The RST was not monitored and/or sampled due to a severe ice storm
Cougar Dam Tailrace 1/14/2024 which resulted in the declaration of an Oregon State of Emergency. During
Fall Creek Head of Reservoir this time, roads were inaccessible, power lines and trees were down, and
Fall Creek Dam Tailrace travel was extremely unsafe given the conditions.
Hills Creek Dam Tailrace
Lookout Dam Tailrace
The RST was observed from afar, but due to the severe ice storm, EAS
personnel were unable to safely access the RST. Flows were high, ice
Green Peter Dam Tailrace 1/15/2024 covered rocks and kayaks, and EAS personnel did not feel safe kayaking to
the trap. Furthermore, trees and power lines had fallen along the roads,
making conditions unsafe.
Big Cliff Dam Tailrace
Green Peter Head of
Reservoir . The RST was not monitored and/or sampled due to a severe ice storm
Green Peter Dam Tailrace which resulted in the declaration of an Oregon State of Emergency. During
Cougar Dam Tailrace 1/15/2024 :

Fall Creek Head of Reservoir
Fall Creek Dam Tailrace
Hills Creek Dam Tailrace
Lookout Point Head of

this time, roads were inaccessible, power lines and trees were down, and
travel was extremely unsafe given the conditions.
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Site Trggtg(jz;ge* Reason for Outage
Reservoir
Lookout Dam Tailrace
Dexter Dam Tailrace
Big Cliff Dam Tailrace
Green Peter Head of
Reservoir
Green Peter Dam Tailrace
Cougar Dam Tailrace The RST was not monitored and/or sampled due to a severe ice storm
Fall Creek Head of Reservoir 1/16/2024 which resulted in the declaration of an Oregon State of Emergency. During
Fall Creek Dam Tailrace this time, roads were inaccessible, power lines and trees were down, and
Hills Creek Dam Tailrace travel was extremely unsafe given the conditions.
Lookout Point Head of
Reservoir
Lookout Dam Tailrace
Dexter Dam Tailrace
1/17/2024- The RST was not monitored and/or sampled, and the cone was raised to its
Big Cliff Dam Tailrace 2/9/2024 non-sampling position due to high flows resulting from localized flood
evacuations.
. The RST cone was raised to its non-sampling position due to an increased
;OOKOUt 'Pomt Head of 1/17/2024- amount of debris which resulted in damage to the RST winch and
eservoir 2/7/2024 e . :
difficulties in raising and lowering the cone.
Cougar Dam Tailrace 1/19/2024- The RST cone was grounded out due to low flow from the Powerhouse
1/20/2024 Channel and was therefore, not operating and/or spinning.
1/19/2024- The RST cone was raised to its non-sampling position due to elevated
Green Peter Dam Tailrace 2/9/2024 flows that had the potential to make sampling unsafe to fish and travel to
the RST via kayak unsafe for EAS personnel.
1/23/2024- The RST cone was raised to its non-sampling position due to elevated
Hills Creek Dam Tailrace 2/6/2024 flows subsequently increasing water levels to an unsafe height for EAS
personnel.
The RST cone was raised to its non-sampling position because the loop
line auxiliary tree had severely sagged, and the ground was starting to give
Hills Creek Head of Reservoir 2/1/2024- way. Initially, EAS personnel were unable to lower the cone due to tension
2/2/2024 from the tree and concerns of its foundational support. However, EAS
personnel went back to the RST on 2/2/2024 and were able to consolidate
cables and fish the trap safely.
The RST cone positioned in the Spill was raised to its non-sampling
2/1/2024- position due to severely increased flows. These flows exceeded the preset
Lookout Dam Tailrace 2/7/2024 10,000 cubic feet per second threshold, and in doing so, traps were safety
checked from the shoreline to ensure there was no visible damage to
cables and associated lines, while prioritizing EAS safety.
The RST cones positioned in Powerhouse 1 and Powerhouse 2 flows were
raised to their non-sampling position due to severely increased flows.
Lookout Dam Tailrace 2/1/2024- These flows exceeded the preset 10,000 cubic feet per second threshold,
2/13/2024 and in doing so, traps were safety checked from the shoreline to ensure
there was no visible damage to cables and associated lines, while
prioritizing EAS safety.
2/7/2024- The RST cone was raised to its non-sampling position due to the loop line
Hills Creek Head of Reservoir 2/8/2024 actively snapping on the trap. The cone was therefore raised for repairs
and a new loop line was added.
The RST cone positioned in the Spill was raised to its non-sampling
2/9/2024- position due to severely increased flows. These flows exceeded the preset
Lookout Dam Tailrace 2/13/2024 10,000 cubic feet per second threshold, and in doing so, traps were safety
checked from the shoreline to ensure there was no visible damage to
cables and associated lines, while prioritizing EAS safety.
Green Peter Dam Tailrace 2/12/2024- The RST was not checked due to extremely high flows, making it difficult
2/12/2024 and unsafe for EAS personnel to monitor and/or sample the trap via kayak.
Lookout Point Head of 2/12/2024- T_he RST cone was rgised toits non-sgmpling position (_jue tq necessary
Reservoir 2/13/2024 winch and collar repairs on the trap._ Without these repairs being made, it
could have caused potential safety issues to both fish and EAS personnel.
The RST cone was raised to its non-sampling position because of an
Breitenbush River 2/27/2024- incoming storm. The storm caused severe increases in expected flow and
3/2/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
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. Date(s) of
Site Trap Outage* Reason for Outage
The RST cone was raised to its non-sampling position because of an
Detroit Head of Reservoir 2/27/2024- incoming storm. The storm caused severe increases in expected flow and
3/3/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
The RST cone was raised to its non-sampling position because of an
Green Peter Head of 2/27/2024- incoming storm. The storm caused severe increases in expected flow and
Reservoir 3/4/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
The RST cone was raised to its non-sampling position because of an
Foster Dam Head of 2/27/2024- incoming storm. The storm caused severe increases in expected flow and
Reservoir 3/1/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
The RST cone was raised to its non-sampling position because of an
Fall Creek Head of Reservoir 2/28/2024- incoming storm. The storm caused severe increases in expected flow and
3/4/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
The RST cone was raised to its non-sampling position because of an
Couaar Head of Reservoir 2/28/2024- incoming storm. The storm caused severe increases in expected flow and
9 3/3/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
The RST cone was raised to its non-sampling position because of an
Lookout Point Head of 2/28/2024- incoming storm. The storm caused severe increases in expected flow and
Reservoir 3/1/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
The RST cone was raised to its non-sampling position because of an
Hills Creek Head of Reservoir 2/28/2024- incoming storm. The storm caused severe increases in expected flow and
3/4/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
2/99/2024- The RST cone was raised to its non-sampling position because the Green
Green Peter Dam Tailrace Peter Dam Operator informed EAS staff of potential flows resulting from an
3/4/2024 . . h
incoming storm exceeding preset safety thresholds.
3/2/2024- The RST cone was raised to its non-sampling position because the foam
Detroit Head of Reservoir collar sheared, and the RST was unable to operate safely and without
3/3/2024 " -
additional mechanical damage.
The RST cone was raised to its non-sampling position because of an
Foster Dam Head of 3/12/2024- incoming storm. The storm caused severe increases in expected flow and
Reservoir 3/13/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
Green Peter Dam Tailrace 3/13/2024- The RST cone was raised to its non-sampling position because Spill flow
3/14/2024 had commenced and there was a subsequent flush of debris.
The RST cone was raised to its non-sampling position because of an
Hills Creek Head of Reservoir 3/11/2024- incoming storm. The storm caused severe increases in expected flow and
3/13/2024 led to uncertainties surrounding travel and weather, potentially causing
safety concerns to both EAS staff and fish being monitored.
The RST cone was raised to its non-sampling position because Spill flow
Green Peter Dam Tailrace 3/15/2024- had commenced on 3/13/2024 and there was a subsequent flush of debris.
3/19/2024 The high levels of debris made operating and accessing the RST unsafe for
both fish and EAS personnel.
3/15/2024- The RST cone of the Powerhouse 1 trap was raised to its non-sampling
Lookout Dam Tailrace 3/20/2024 position due to high levels of debris. The heightened levels of debris made
operating and accessing the RST unsafe for both fish and EAS personnel.
3/15/2024- The RST cone of the Powerhouse 2 trap was raised to its non-sampling
Lookout Dam Tailrace 3/20/2024 position due to high levels of debris. The heightened levels of debris made
operating and accessing the RST unsafe for both fish and EAS personnel.
3/15/2024- The RST cone of the Spill trap was raised to its non-sampling position due
Lookout Dam Tailrace 3/20/2024 to high levels of debris. The heightened levels of debris made operating
and accessing the RST unsafe for both fish and EAS personnel.
The RST cone of the Powerhouse 1 trap was raised to its non-sampling
. 3/29/2024- " : )
Lookout Dam Tailrace position due to necessary repairs being made to ensure the traps
3/30/2024 - g
operational capabilities related to catch and safety.
. 4/25/2024- The RST cone was raised to its non-sampling position due to a flow spike
Fall Creek Head of Reservoir 4/28/2024 | which resulted in a high debris load.
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. Date(s) of
Site Trap Outage* Reason for Outage
. 5/3/2024— The RST cone was raised to its non-sampling position due to a flow spike
Fall Creek Head of Reservoir 5/9/2024 which resulted in a high debris load.
Lookout Point Head of 5/3/2024— The RST cone was raised to its non-sampling position due to a flow spike
Reservoir 5/8/2024 which resulted in a high debris load.
The RST cone was raised to its non-sampling position due to a localized
Breitenbush River 5/9/2024— windstorm resulting in falling trees both upstream and within the immediate
5/10/2024 vicinity of the RST. This was a significant safety concern to EAS staff, fish,
and the RST itself.
The RST cone was raised to its non-sampling position due to excessive
Big Cliff Dam Tailrace 5/9/2024— amounts of debris from a debris flush subsequent of Spill operations.
9 5/10/2024 Additionally, localized windstorms were causing trees to fall upstream of the
RST and within its immediate vicinity.
5/16/2024— The RST cone of the Powerhouse 1 trap was raised to its non-sampling
Lookout Dam Tailrace 5/18/2024 position because sealant was utilized to remove gaps (voids) between the
RST panel and fins. The sealant needed to cure and dry for 24 hours.
The RST cone was raised to its non-sampling position because excessive
Breitenbush River 6/2/2024— rain and ongoing snowmelt was forecasted to cause increased flow events.
6/5/2024 These flow events have the potential to surpass preset safety thresholds,
and/or cause localized debris flushes resulting in RST damage.
The RST cone was raised to its non-sampling position because excessive
Detroit Head of Reservoir 6/2/2024— rain and ongoing snowmelt was forecasted to cause increased flow events.
6/4/2024 These flow events have the potential to surpass preset safety thresholds,
and/or cause localized debris flushes resulting in RST damage.
The RST cone was raised to its non-sampling position because excessive
Green Peter Head of 6/2/2024— rain and ongoing snowmelt was forecasted to cause increased flow events.
Reservoir 6/4/2024 These flow events have the potential to surpass preset safety thresholds,
and/or cause localized debris flushes resulting in RST damage.
The RST cone was raised to its non-sampling position because excessive
Foster Dam Head of 6/2/2024— rain and ongoing snowmelt was forecasted to cause increased flow events.
Reservoir 6/4/2024 These flow events have the potential to surpass preset safety thresholds,
and/or cause localized debris flushes resulting in RST damage.
The RST cone was raised to its non-sampling position because excessive
Couaar Head of Reservoir 6/2/2024— rain and ongoing snowmelt was forecasted to cause increased flow events.
9 6/4/2024 These flow events have the potential to surpass preset safety thresholds,
and/or cause localized debris flushes resulting in RST damage.
The RST cone was raised to its non-sampling position because excessive
Fall Creek head of Reservoir 6/2/2024— rain and ongoing snowmelt was forecasted to cause increased flow events.
6/4/2024 These flow events have the potential to surpass preset safety thresholds,
and/or cause localized debris flushes resulting in RST damage.
The RST cone was raised to its non-sampling position because excessive
Lookout Point Head of 6/2/2024— rain and ongoing snowmelt was forecasted to cause increased flow events.
Reservoir 6/4/2024 These flow events have the potential to surpass preset safety thresholds,
and/or cause localized debris flushes resulting in RST damage.
The RST cone was raised to its non-sampling position because excessive
Hills Creek Head of Reservoir 6/2/2024— rain and ongoing snowmelt was forecasted to cause increased flow events.
6/4/2024 These flow events have the potential to surpass preset safety thresholds,
and/or cause localized debris flushes resulting in RST damage.
Dexter Dam Tailrace 6/11/2024 The RST cone was n_ot monitored and/or sampled due to a
miscommunication with EAS crew and personnel.
Fall Creek Dam Tailrace 6/11/2024 The RST cone was n_ot monitored and/or sampled due to a
miscommunication with EAS crew and personnel.
6/12/2024— The RST cone of the Powerhouse 1 trap was raised to its non-sampling
Lookout Dam Tailrace 6/13/2024 position because sealant was utilized to remove gaps (voids) between the
RST panel and fins. The sealant needed to cure and dry for 24 hours.
The RST cone was raised to its non-sampling position due to severely
6/26/2024— decreased flows leading to the RST grounding out. The cone was raised to
Fall Creek Head of Reservoir 6/30/2024 prevent any damage. Additionally, the cone was raised due to issues with

personnel residing at the Fall Creek Head of Reservoir access point and
being disruptive.

*The outages table detailed above is a comprehensive list of all sites sampled throughout the 2024 monitoring year. While the report does not include
all the dates that are listed within the table above, all outages for 2024 are included to help better visualize survey effort and outages related to
environmental variables. It includes every outage documented and the subsequent reason for it.
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Appendix C: PIT Tags and VIE Tagging
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VIE Mark

Figure C-1. Example of a VIE marked Chinook salmon. A green, fluorescent elastomer mark can be
seen along the dorsal fin.

PIT Tags
Table C-1. PIT Tag metadata for fish tagged at RST sites.
Site UDF MRR Site/Release Site
Breitenbush River BRT BREITR
Detroit Head of Reservoir- North Santiam River DTA NSANTR
Big Cliff Dam Tailrace BCL BCLTAL
Green Peter Head of Reservoir — Middle Santiam River GPA MSANTR
Green Peter Dam Tailrace — Middle Santiam River GPR GPD
Foster Head of Reservoir — South Santiam SAN SSANTR
Cougar Head of Reservoir SMK MCKESF
Cougar Dam Tailrace CGR CGRTAL
Fall Creek Head of Reservoir FCA FALL2C
Fall Creek Dam Tailrace FCR FALTAL
Hills Creek Head of Reservoir — Middle Fork Willamette River | HCA WILRMF
Hills Creek Dam Tailrace HCR HCRREG
Lookout Point Dam Head of Reservoir LOA WILRMF
Lookout Dam Tailrace LOP LOPTAL
Dexter Dam Tailrace DEX DEXTAL
Species SRR Code
Wild Spring Chinook 11W
Hatchery Spring Chinook 11H
Wild Winter Steelhead 34W
Conditional Comments
Al | Adipose intact
AD | Adipose clipped
RE | Recapture
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Table C-2. Summary of Chinook and O. mykiss PIT tagged and VIE marked at RST from January 1,

2024, through June 30, 2024.

Tagaing Site Species Total PIT Total VIE
9ging P Tagged Marked
Chinook 32 2,360
Brei h Ri :
reitenbush River O. mykiss 43 3
Chinook 49 20,289
Detroit Head of Reservoir- North Santiam moo, -
O. mykiss 40 11
Chinook 288 0
Big Cliff Dam Tail
ig Cliff Dam Tailrace O. mykiss 6 0
Green Peter Head of Reservoir —Middle Santiam Chlnoc?k 6 €0t
O. mykiss 21 0
Green Peter Dam Tailrace — Middle Santiam Ch|n09k 0 0
O. mykiss 0 0
Chinook 4 1*
Foster Dam Head of R ir — South Santi
oster Dam Head of Reservoir — Sou antiam O. mykiss 43 0
Cougar Head of Reservoir Chinook 25 159
Cougar Dam Tailrace Chinook 349 0
Fall Creek Head of Reservoir Chinook 7 0
Fall Creek Dam Tailrace Chinook 0 0
Hills Creek Head of Reservoir — Middle Fork Willamette Chinook 45 2
Hills Creek Dam Tailrace Chinook 7 0
Lookout Point Head of Reservoir — Middle Fork Willamette Chinook 29 16
Lookout Dam Tailrace Chinook 1 0
Dexter Dam Tailrace Chinook 1 0

*Denotes incorrect protocol
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Table C-3. List of downstream redetections for fish PIT tagged at RST sites from January 1, 2024,

through June 30, 2024.

. Recap Travel .

PIT Tag # Mark Date Mark Site Date Time Recap Site
3DD.003BEEOFF3 | 6/21/2023 | Breitenbush River | 1/1/2024 | 194 Big Cliff Dam
3DD.003BE9F 184 21712024 Fall Creek Head of | /455094 8 Fall Creek Dam Tailrace

Reservoir
3DD.003BD224C5 | 11/4/2023 | CougarDamHead | 540054 | 448 Cougar Dam
of Reservoir
3DD.003BEE1074 | 11/1/2023 Cougar Dam 4112024 | 178 PDG - Columbia River
Tailrace Estuary rkm 68
3DD.003BEE13F6 | 11/1/2023 Cougar Dam 4/5/2024 | 156 TWX - Estuary Towed
Tailrace Array (Exp.)
3DD.003BD397FF | 10/6/2023 | Breitenbush River | 4/17/2024 | 194 Big Cliff Dam
3DD.003BD397FC 10/6/2023 Breitenbush River 4/23/2024 200 Big Cliff Dam
3DD.003BD22B76 | 10/12/2023 | FosterbamHeadof | 4,500 | 196 PDS — Columbia River
Reservoir Estuary rkm 62
3DD.003E5283EC 41412024 Breitenbush River | 5/2/2024 | 28 Big Cliff Dam
3DD.003BEE1AA8 | 9/6/2023 Detroit Head of 5/2/2024 | 239 PD5 - Columbia River
Reservoir Estuary rkm 62
3DD.003BEE1AB2 | 9/13/2023 | Breitenbush River | 5/3/2024 | 233 Big Cliff Dam
3DD.003BEE11EF | 11/5/2023 Detroit Head of 5/6/2024 | 183 Big Cliff Dam
Reservoir
3DD.003BD395E4 6/21/2023 | FosterDamHeadof | g0n0o8 | 559 PD8 - Columbia River
Reservoir Estuary rkm 82
3DD.003BEE1373 | 10/18/2023 | Breitenbush River | 5/7/2024 | 202 Big Cliff Dam
3DD.003BE9F161 5/4/2024 Big Cliff Dam 5/9/2024 5 PD7 - Columbia River
Tailrace Estuary rkm 70
3DD.003BEOFE5SC | 4/26/2024 Big CIiff Dam 510/2024 | 14 TWX - Estuary Towed
Tailrace Array (Exp.)
3DD.003BD22E41 3/5/2024 | LookoutPointHead | 500005, | 78 Lookout Dam Tailrace
of Reservoir
3DD.003BEOF60D | 3/21/2024 Cougar Dam 5/26/2024 | 66 TWX - Estuary Towed
Tailrace Array (Exp.)
3DD.003BD22603 | 11/2/2023 Detroit Head of 6/8/2024 | 219 PD8 - Columbia River
Reservoir Estuary rkm 82
3DD.003BD22E45 | 5/26/2024 | LookoutPointHead | o 00054 | 53 Lookout Dam Tailrace
of Reservoir
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Table C-4. List of Bull Trout captured at RST sites and collected data from January 1, 2024,

through June 30, 2024.

. Length e
Site Date (est. mm) Tag(s) Condition
Cougar Dam 2/4/2024 340 N/A Injured
Cougar Dam Head of Reservoir 2/13/2024 75 N/A Unharmed
. . EAS tagged: .
Hills Creek Head of Reservoir 2/15/2024 271 132592690 Injured
Cougar Dam Head of Reservoir 3/29/2024 135 N/A Unharmed
Cougar Dam Head of Reservoir 4/1/2024 115 N/A Unharmed
EAS tagged: .
Cougar Dam 4/4/2024 295 132589913 Injured
Cougar Dam Head of Reservoir 4/26/2024 160 N/A Unharmed
Cougar Dam 5/3/2024 300 132589913 Injured

Table C-5. Summary of fish containing PIT tags encountered by EAS at RST sites from January 1,
2024, through June 30, 2024.

. . # Fish
Site Trap Species Encountered
Breitenbush River 5ft Chinook 6
Breitenbush River 5 ft O. mykiss 0
Detroit Head of Reservoir — North Santiam 5ft Chinook 13
Detroit Head of Reservoir — North Santiam 5 ft O. mykiss 0
Big Cliff Dam Tailrace 8 ft Chinook 81
Big Cliff Dam Tailrace 8 ft O. mykiss 1
Green Peter Head of Reservoir — Middle Santiam 5ft Chinook 52
Green Peter Head of Reservoir — Middle Santiam 5 ft O. mykiss 0
Green Peter Tailrace 8 ft Chinook 88
Green Peter Tailrace 8 ft O. mykiss 0
Foster Dam Head of Reservoir — South Santiam 5ft Chinook 28
Foster Dam Head of Reservoir — South Santiam 5ft O. mykiss 0
Cougar Head of Reservoir 5 ft Chinook 0
Cougar Dam Tailrace PH Chinook 89
Cougar Dam Tailrace RO Chinook 526
Fall Creek Head of Reservoir 8 ft Chinook 0
Fall Creek Dam Tailrace 8 ft Chinook 215
Hills Creek Head of Reservoir- Middle Fork Willamette 5ft Chinook 0
Hills Creek Dam Tailrace RO Chinook 34
Hills Creek Dam Tailrace PH Chinook 90
Lookout Point Head of Reservoir- Middle Fork Willamette 51t Chinook 1
Lookout Dam Tailrace Spill Chinook 72
Lookout Dam Tailrace PH Chinook 149
Dexter Dam Tailrace 5ft Chinook 77
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Table C-6. List of radio tagged Chinook captured at RST sites from January 1, 2024, through June

30, 2024.
Site Trap | PIT Tag Number Date Species
Green Peter Tailrace - Middle Santiam River 8ft | 3DD.003BD57AC1 3/29/2024 Chinook*
Green Peter Tailrace - Middle Santiam River | 8ft | 3DD.003BD2BDC1 4/23/2024 Chinook*
Green Peter Tailrace - Middle Santiam River | 8ft | 3DD.003BD2BC34 4/25/2024 Chinook™*
Green Peter Tailrace - Middle Santiam River 8ft | 3DD.003BD2BD53 5/7/2024 Chinook*

*Denotes fish encountered with both Radio and PIT tags. These fish were tagged by PNNL for studies in Green Peter Reservoir.
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Appendix D: Additional Injury Information

Tables

Table D-1. Big Cliff Dam Tailrace injuries for Chinook by SizZe. .........ccccooviiiiiiiiiiiie e D-5
Table D-2. Green Peter Dam Tailrace injuries for Chinook by Size. ...........ccccveviiiiiiiiiiieeee e, D-6
Table D-3. Cougar Dam Powerhouse route injuries for Chinook by Size. ........ccccccoeiiiiiieicciicciieeee, D-7
Table D-4. Cougar Dam Regulatory Outlet route injuries for Chinook by size. .........ccccocceeveiiiiciinenennn. D-8
Table D-5. Fall Creek Dam Tailrace injuries for Chinook by Size. ..., D-9
Table D-6. Dexter Dam Tailrace injuries for Chinook by Size. ...........cccciiiiiiiiiiii e D-10
Table D-7. Lookout Dam Tailrace (RO and PH) injuries for Chinook by size...........ccccciiiiiiiniinnne D-11
Table D-8. Hills Creek Dam Powerhouse route injuries for Chinook by size..........cccccccciiiiiiiinc e, D-12
Table D-9. Hills Creek Dam Regulatory Outlet route injuries for Chinook by size...........ccccccviiienennne D-13

Table D-10. Injury rates of hatchery Trapping Efficiency pre-release and after capture for Breitenbush,
North Santiam HOR, Green Peter HOR, and Foster HOR RST sites. .......ccoeeiiviiiiiiinnnnn... D-14

Table D-11. Injury rates of hatchery Trapping Efficiency pre-release and after capture for Cougar HOR,
Fall Creek Dam HOR, Lookout Point Dam HOR, and Hills Creek Dam HOR RST sites. . D-15

Table D-12. Injury rates of hatchery Trapping Efficiency pre-release and after capture for Big Cliff dam,
Green Peter Dam, Cougar Dam powerhouse and regulatory routes. ..........ccccceeeevnnnneee. D-16

Table D-13. Injury rates of hatchery Trapping Efficiency pre-release and after capture for Hills Creek
Powerhouse and Regulatory routes, Fall Creek Dam, and Dexter Dam...............cc......... D-17

Table D-14. Injury rates of hatchery Trapping Efficiency pre-release and after capture for Lookout Dam. ...

Table D-15. Injury rates by year on NOR Chinook captured in the Big Cliff Dam Tailrace RST by injury
type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO,
BO, and HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and
FUN injury codes. Mortalities represents all Chinook found dead in the RST at time of trap

Table D-16. Injury rates by year on NOR Chinook captured in the Green Peter Dam Tailrace RST by
injury type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP
injury codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2,
HO, BO, and HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD,
and FUN injury codes. Mortalities represents all Chinook found dead in the RST at time of
LU= 3¢ 1= o2 SRR D-19

Table D-17. Injury rates by year on NOR Chinook captured in the Cougar Dam Tailrace RSTs by injury
type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO,
BO, and HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and
FUN injury codes. Mortalities represents all Chinook found dead in the RST at time of trap

Table D-18. Injury rates by year on NOR Chinook captured in the Fall Creek Dam Tailrace RST by injury
type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO,
BO, and HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and
FUN injury codes. Mortalities represents all Chinook found dead in the RST at time of trap
o 1Yo OO D-20
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Table D-19. Injury rates by year on NOR Chinook captured in the Hills Creek Dam Tailrace RSTs by

injury type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP
injury codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2,
HO, BO, and HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD,
and FUN injury codes. Mortalities represents all Chinook found dead in the RST at time of
L= 0 I o =Y o2 D-20

Table D-20. Injury rates by year on NOR Chinook captured in the Lookout Dam Tailrace RSTs by injury

type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO,
BO, and HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and
FUN injury codes. Mortalities represents all Chinook found dead in the RST at time of trap

o 1= o OSSR D-20

Table D-21. Injury rates by year on NOR Chinook captured in the Dexter Dam Tailrace RST by injury

EAS

type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO,
BO, and HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and
FUN injury codes. Mortalities represents all Chinook found dead in the RST at time of trap

Lo 1Yo PRSP PRPTT D-21
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Table D-1. Big Cliff Dam Tailrace injuries for Chinook by size.

Total Chinook (n=924) <60mm (n=5) >6°mm(z:gs<)11°mm >110mm (n=864)
inry e | e R

NXI (no external injury) 60.0% 0.0% 0.1%
MUNK 0.0% 0.0% 0.0%
DS<2 0.0% 12.7% 24.2%
DS>2 0.0% 74.5% 74.3%
BLO 0.0% 0.0% 2.5%
EYB 0.0% 5.5% 10.3%
BVT 0.0% 3.6% 5.9%
FVB 0.0% 14.5% 10.8%
GBD 0.0% 0.0% 3.4%
POP 20.0% 7.3% 2.3%
HIN 40.0% 3.6% 12.5%
OPD 20.0% 7.3% 20.8%
TEA 20.0% 7.3% 4.1%
BRU 20.0% 3.6% 15.5%
HBP 0.0% 1.8% 1.0%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.2%
FID 20.0% 69.1% 86.6%
PRD 0.0% 0.0% 0.1%
COP 0.0% 47.3% 85.5%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 2.4%
Total (%) of captured fish 40.0% 100.0% 99.9%
with injuries
Average number of
injuriegs per fish (non NXI) 20 26 3.6
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Table D-2. Green Peter Dam Tailrace injuries for Chinook by size.

Total Chinook (n=128)

<60mm (n=2)

>60mm and <110mm
(n=40)

>110mm (n=86)

Injuries for (%)

Injuries (%)

Injuries (%)

Ty (R <60mm >60mm and <110mm >110mm

NXI (no external injury) 50.0% 5.0% 0.0%
MUNK 0.0% 0.0% 0.0%
DS<2 0.0% 5.0% 47.7%
DS>2 0.0% 77.5% 52.3%
BLO 0.0% 0.0% 3.5%
EYB 0.0% 5.0% 24.4%
BVT 0.0% 2.5% 3.5%
FVB 0.0% 15.0% 47.7%
GBD 0.0% 30.0% 58.1%
POP 0.0% 0.0% 4.7%
HIN 0.0% 5.0% 24.4%
OPD 50.0% 15.0% 27.9%
TEA 0.0% 0.0% 8.1%
BRU 0.0% 10.0% 22.1%
HBP 0.0% 2.5% 1.2%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0%
FID 0.0% 72.5% 93.0%
PRD 0.0% 0.0% 0.0%
COP 0.0% 2.5% 5.8%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 2.5% 4.7%
Il‘i’tt;'ir(";/;)ri‘::s"apt“’ed fish 50.0% 95.0% 100.0%
Average number of 1.0 25 4.3

injuries per fish (non NXI)
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Table D-3. Cougar Dam Powerhouse route injuries for Chinook by size.

<60mm (n=13)

>60mm and <110mm

>110mm (n=151)

<60mm (n=13)

injuries per fish (non NXI)

(n=137)
inry Code e | R | R

NXI (no external injury) 69.2% 4.4% 0.0%
MUNK 0.0% 0.0% 0.0%
DS<2 7.7% 5.1% 16.6%
DS>2 7.7% 83.9% 80.1%
BLO 0.0% 1.5% 1.3%
EYB 0.0% 2.9% 7.3%
BVT 0.0% 2.9% 2.6%
FVB 0.0% 6.6% 15.9%
GBD 0.0% 1.5% 6.0%
POP 7.7% 2.2% 1.3%
HIN 0.0% 2.2% 6.0%
OPD 7.7% 10.2% 19.9%
TEA 7.7% 10.9% 3.3%
BRU 0.0% 7.3% 8.6%
HBP 0.0% 0.0% 6.0%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.7%
FID 23.1% 49.6% 76.2%
PRD 0.0% 0.0% 0.7%
COP 15.4% 49.6% 81.5%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 2.9% 5.3%
Il‘i’tt;'ir(";/;)ri‘::s"apt“’ed fish 30.8% 95.6% 100.0%
Average number of 15 24 3.4
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Table D-4. Cougar Dam Regulatory Outlet route injuries for Chinook by size.

Total Chinook (n=826)

<60mm (n=21)

>60mm and <110mm
(n=320)

>110mm (n=485)

Injuries for (%)

Injuries (%)

Injuries (%)

LI LD <60mm >60mm and <110mm >110mm
NXI (no external injury) 66.7% 1.9% 0.0%
MUNK 0.0% 0.0% 0.0%
DS<2 0.0% 2.2% 31.1%
DS>2 4.8% 35.9% 66.2%
BLO 0.0% 0.6% 1.9%
EYB 23.8% 1.3% 19.8%
BVT 0.0% 1.3% 3.3%
FVB 4.8% 2.8% 18.4%
GBD 0.0% 0.6% 54.2%
POP 0.0% 0.9% 3.5%
HIN 4.8% 0.9% 5.8%
OPD 0.0% 4.4% 24.1%
TEA 0.0% 4.7% 3.3%
BRU 0.0% 3.1% 10.1%
HBP 0.0% 0.0% 1.6%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0%
FID 0.0% 21.3% 85.2%
PRD 0.0% 0.0% 0.4%
COP 0.0% 21.3% 88.0%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 1.3% 7.8%
Total (%) of captured fish 33.3% 98.1% 100.0%
with injuries
Average number of 1.0 1.0 4.2

injuries per fish (non NXI)
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Table D-5. Fall Creek Dam Tailrace injuries for Chinook by size.

Total Chinook (n=9)

<60mm (n=0)

>60mm and <110mm
(n=0)

>110mm (n=9)

Injury Code

Injuries for (%)

Injuries (%)

Injuries (%)

<60mm >60mm and <110mm >110mm
NXI (no external injury) --- - 0.0%
MUNK --- -—- 0.0%
DS<2 --- -—- 11.1%
DS>2 - -—- 88.9%
BLO --- --- 0.0%
EYB - - 11.1%
BVT --- --- 0.0%
FVB - - 11.1%
GBD --- --- 0.0%
POP - - 0.0%
HIN --- --- 0.0%
OPD --- -—- 33.3%
TEA - -—- 11.1%
BRU --- -—- 0.0%
HBP --- -—- 0.0%
HO --- -—- 0.0%
BO --- -—- 0.0%
HBO --- --- 0.0%
FID - - 66.7%
PRD --- --- 0.0%
COP - -—- 0.0%
BKD --- --- 0.0%
FUN - - 22.2%
Lci)tt:Ii r(;;/:;)ri(::s captured fish . . 100.0%
Average number of . . 0.0%

injuries per fish (non NXI)

Note: “---“ stands for not applicable
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Table D-6. Dexter Dam Tailrace injuries for Chinook by size.

Total Chinook (n=56)

<60mm (n=28)

>60mm and <110mm
(n=7)

>110mm (n=21)

Injuries for (%)

Injuries (%)

Injuries (%)

injuries per fish (non NXI)

RISAEESe <60mm >60mm and <110mm >110mm

NXI (no external injury) 0.0% 0.0% 4.8%
MUNK 0.0% 0.0% 0.0%
DS<2 0.0% 0.0% 23.8%
DS>2 0.0% 100.0% 71.4%
BLO 0.0% 0.0% 0.0%
EYB 0.0% 0.0% 4.8%
BVT 0.0% 0.0% 0.0%
FVB 0.0% 0.0% 0.0%
GBD 0.0% 14.3% 33.3%
POP 0.0% 0.0% 0.0%
HIN 0.0% 0.0% 9.5%
OPD 0.0% 0.0% 9.5%
TEA 0.0% 14.3% 0.0%
BRU 0.0% 28.6% 0.0%
HBP 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0%
FID 0.0% 85.7% 81.0%
PRD 0.0% 0.0% 0.0%
COP 0.0% 28.6% 28.6%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 4.8%
Total (%) of captured fish 100.0% 100.0% 95.2%
with injuries

Average number of 0.0 27 27
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Table D-7. Lookout Dam Tailrace (RO and PH) injuries for Chinook by size.

Total Chinook (n=106)

<60mm (n=20)

>60mm and <110mm
(n=30)

>110mm (n=56)

Injuries for (%)

Injuries (%)

Injuries (%)

RISAEESe <60mm >60mm and <110mm >110mm
NXI (no external injury) 90.0% 10.0% 0.0%
MUNK 0.0% 0.0% 0.0%
DS<2 0.0% 0.0% 14.3%
DS>2 5.0% 80.0% 83.9%
BLO 0.0% 0.0% 0.0%
EYB 0.0% 0.0% 0.0%
BVT 0.0% 3.3% 3.6%
FVB 0.0% 0.0% 10.7%
GBD 0.0% 0.0% 14.3%
POP 0.0% 0.0% 0.0%
HIN 0.0% 0.0% 8.9%
OPD 5.0% 0.0% 14.3%
TEA 0.0% 3.3% 1.8%
BRU 0.0% 6.7% 10.7%
HBP 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0%
FID 5.0% 43.3% 80.4%
PRD 0.0% 0.0% 1.8%
COP 0.0% 0.0% 30.4%
BKD 0.0% 0.0% 0.0%
FUN 0.0% 0.0% 3.6%
Total (%) of captured fish 10.0% 90.0% 100.0%
with injuries
Average number of 11 15 238

injuries per fish (non NXI)
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Table D-8. Hills Creek Dam Powerhouse route injuries for Chinook by size.

Total Chinook (n=35)

<60mm (n=0)

>60mm and <110mm
(n=4)

>110mm (n=31)

Injuries for (%)

Injuries (%)

Injuries (%)

LI LD <60mm >60mm and <110mm >110mm
NXI (no external injury) - 25.0% 0.0%
MUNK --- 0.0% 0.0%
DS<2 - 0.0% 25.8%
DS>2 - 75.0% 38.7%
BLO - 0.0% 3.2%
EYB - 0.0% 12.9%
BVT - 0.0% 3.2%
FVB - 0.0% 25.8%
GBD - 0.0% 0.0%
POP - 0.0% 3.2%
HIN - 0.0% 9.7%
OPD - 0.0% 16.1%
TEA - 0.0% 3.2%
BRU - 0.0% 6.5%
HBP - 0.0% 3.2%
HO - 0.0% 0.0%
BO - 0.0% 0.0%
HBO - 0.0% 0.0%
FID - 75.0% 67.7%
PRD - 0.0% 0.0%
COP - 0.0% 58.1%
BKD - 0.0% 0.0%
FUN - 0.0% 6.5%
Tc_>tal_ ('t/o) _of captured fish . 75.0% 100.0%
with injuries
Average number of . 1.8 238

injuries per fish (non NXI)

Note: “---“ stands for not applicable
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Table D-9. Hills Creek Dam Regulatory Outlet route injuries for Chinook by size.

Total Chinook (n=24)

<60mm (n=0)

>60mm and <110mm
(n=3)

>110mm (n=21)

Injuries (%)

Injuries (%)

Injuries (%)

LI LD <60mm >60mm and <110mm >110mm
NXI (no external injury) - 0.0% 0.0%
MUNK --- 0.0% 0.0%
DS<2 - 0.0% 38.1%
DS>2 - 100.0% 57.1%
BLO - 0.0% 4.8%
EYB - 33.3% 19.0%
BVT - 0.0% 4.8%
FVB - 0.0% 38.1%
GBD --- 33.3% 0.0%
POP - 0.0% 4.8%
HIN - 0.0% 14.3%
OPD - 0.0% 23.8%
TEA - 0.0% 4.8%
BRU --- 33.3% 9.5%
HBP - 0.0% 4.8%
HO - 0.0% 0.0%
BO - 0.0% 0.0%
HBO - 0.0% 0.0%
FID - 100.0% 100.0%
PRD - 0.0% 0.0%
COP - 0.0% 85.7%
BKD - 0.0% 0.0%
FUN - 0.0% 9.5%
Tc_>tal_ ('t/o) _of captured fish . 100.0% 100.0%
with injuries
Average number of . 3.0 4.2

injuries per fish (non NXI)

Note: “---“ stands for not applicable
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Table D-10. Injury rates of hatchery Trapping Efficiency pre-release and after capture for
Breitenbush, North Santiam HOR, Green Peter HOR, and Foster HOR RST sites.

Breitenbush Detroit HOR Green Peter HOR Foster HOR
q Pre- Pre- Pre- Recaptur Pre-

Il (el release Tr:zi;)t(l‘:/: ‘; release Tr:zi;)t(l‘:/: ‘; release e Injury release Trﬁz?;’t(l:/:‘;

Injury (%) | Ty | Injury (%) | TRV | Injury (%) | (%) | Injury (%) | GG

(n=300) (n=250) (n=50) (n=54) (n=250)

NXI (no
external 32.7% 4.9% 37.6% 21.5% 6.0% 5.6% 4.4% 0.0%
injury)
MUNK 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
DS<2 4.3% 1.0% 5.2% 0.4% 0.0% 7.4% 3.6% 0.0%
DS>2 61.0% 85.4% 56.0% 76.7% 88.0% 50.0% 90.8% 99.1%
BLO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
EYB 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.9%
BVT 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FVB 0.0% 0.3% 0.0% 0.0% 0.0% 3.7% 0.0% 1.8%
GBD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.9%
POP 0.0% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
HIN 0.0% 0.3% 0.0% 1.9% 0.0% 1.9% 0.0% 0.0%
OPD 1.7% 3.1% 1.6% 2.2% 2.0% 9.3% 0.0% 11.9%
TEA 0.0% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 1.8%
BRU 0.0% 0.3% 0.0% 0.0% 0.0% 5.6% 0.4% 0.0%
HBP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FID 66.7% 87.5% 58.8% 77.4% 76.0% 83.3% 58.0% 85.3%
PRD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
COP 0.0% 0.0% 0.0% 0.5% 0.0% 0.0% 0.0% 0.0%
BKD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FUN 0.0% 21.3% 0.0% 8.5% 0.0% 0.0% 0.8% 0.0%
Total (%) of
;Zﬁt;'v’:ﬁ 67.3% 95.1% 62.4% 78.5% 94.0% 94.4% 95.6% 100.0%
injuries
Average
number of
injuries per 1.7 2.0 1.6 1.9 1.7 1.7 1.6 2.0
fish (non
NXI)

E a SENVIRONMENTAL
ASSESSMENT
SERVICES
%
Page D-14



Rotary Screw Trap Bi-Annual Report

W9127N23R0015

Table D-11. Injury rates of hatchery Trapping Efficiency pre-release and after capture for Cougar
HOR, Fall Creek Dam HOR, Lookout Point Dam HOR, and Hills Creek Dam HOR RST sites.

Cougar HOR Fall Creek HOR Lookout HOR Hills Creek HOR
ory Codo | P1% | Rocapture | res, | Recaptur | Bre. | RoS#BN | proroasse | Recapture
imjury (%) | "NIEY L njury ) | ) | njury ) | ) | TROE) | im0
(n=250) (n=400) (n=857) (n=400) (n=95)
NXI (no
external 0.0% 13.7% 3.5% 1.2% 11.0% 21% 8.0% 0.0%
injury)
MUNK 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
DS<2 3.6% 8.1% 11.3% 14.6% 8.3% 11.6% 12.6% 14.0%
DS>2 96.4% 71.4% 83.0% 81.2% 76.5% 85.3% 78.6% 82.8%
BLO 0.0% 0.0% 1.5% 0.0% 0.0% 0.0% 0.0% 1.1%
EYB 1.2% 0.0% 0.5% 0.6% 0.8% 0.0% 0.0% 0.0%
BVT 0.0% 0.0% 0.0% 0.0% 0.3% 0.0% 0.0% 0.0%
FVB 0.4% 0.0% 0.3% 0.1% 1.3% 1.1% 0.3% 0.0%
GBD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
POP 0.4% 0.6% 0.0% 0.0% 0.3% 0.0% 0.0% 0.0%
HIN 0.0% 0.6% 0.0% 0.0% 0.3% 0.0% 0.0% 0.0%
OPD 0.8% 13.0% 0.5% 2.7% 1.3% 3.2% 1.4% 2.2%
TEA 0.8% 0.0% 0.0% 0.1% 0.3% 1.1% 0.9% 0.0%
BRU 0.4% 2.5% 0.3% 21% 0.5% 0.0% 0.9% 1.1%
HBP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FID 98.0% 75.2% 88.3% 92.4% 88.0% 62.1% 85.4% 64.5%
PRD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
COP 0.0% 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
BKD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FUN 0.8% 4.3% 4.0% 3.7% 4.3% 21% 4.0% 1.1%
Total (%) of
;Zﬁt;'v’:ﬁ 100.0% 86.3% 96.5% 98.8% 89.0% 97.9% 92.0% 100.0%
injuries
Average
number of
injuries per 2.0 1.9 1.9 2.0 1.9 1.7 1.9 1.7
fish (non
NXI)
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Table D-12. Injury rates of hatchery Trapping Efficiency pre-release and after capture for Big Cliff
dam, Green Peter Dam, Cougar Dam powerhouse and regulatory routes.

Big Cliff Dam

Green Peter Dam

Cougar Dam

Cougar Dam Regulatory

Powerhouse Outlet
Injury Code Pre- Pre- Pre- )
et release l:{e_captt:/re release Ilie_captl:/re release IIQe_captt:/re PI"? relef/se IIQe_captt:/re
injury (%) | "V 00| injury (%) | MY 06 injury () | "Iy (O6) ] dndury (6) - Iniury O5)

(n=300) | 123 | “n-geo) | (=200 | “(n_3eg) | (n=319) | (n=200) | (n=142)
NXI (no
external 31.3% 10.6% 3.3% 0.0% 0.3% 3.4% 1.0% 0.0%
injury)
MUNK 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
DS<2 11.3% 17.9% 7.5% 10.0% 10.0% 10.0% 7.5% 14.1%
DS>2 56.7% 66.7% 87.5% 90.0% 89.7% 73.0% 91.5% 85.9%
BLO 0.0% 0.0% 0.0% 0.0% 0.0% 1.3% 0.0% 4.9%
EYB 0.0% 6.5% 0.0% 5.0% 0.0% 1.6% 0.0% 2.8%
BVT 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.0% 0.0%
FVB 0.0% 1.6% 0.0% 5.0% 0.3% 0.9% 0.5% 0.7%
GBD 0.0% 0.0% 0.0% 20.0% 0.0% 2.2% 0.0% 11.3%
POP 0.0% 0.0% 0.3% 0.0% 0.3% 0.6% 0.0% 4.2%
HIN 0.0% 0.0% 0.0% 5.0% 0.3% 1.6% 0.0% 3.5%
OPD 1.7% 9.8% 0.5% 25.0% 1.3% 6.6% 0.0% 10.6%
TEA 0.0% 0.0% 0.5% 0.0% 0.3% 1.6% 0.5% 3.5%
BRU 0.0% 0.0% 0.8% 0.0% 1.7% 0.9% 0.0% 0.0%
HBP 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.0% 0.7%
HO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FID 60.0% 88.6% 66.5% 75.0% 98.0% 80.6% 95.5% 100.0%
PRD 0.0% 0.0% 0.0% 0.0% 0.0% 0.6% 0.0% 0.0%
COP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.5% 2.1%
BKD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FUN 0.0% 1.6% 0.0% 0.0% 1.0% 11.9% 1.5% 7.7%
Total (%) of
g:ﬁt“,‘v’:ﬁ 68.7% 89.4% 96.8% 100.0% 99.7% 96.6% 99.0% 100.0%
injuries
Average
number of
injuries per 1.6 2.0 1.2 2.4 2.0 2.0 2.0 2.5
fish (non
NXI)
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Table D-13. Injury rates of hatchery Trapping Efficiency pre-release and after capture for Hills
Creek Powerhouse and Regulatory routes, Fall Creek Dam, and Dexter Dam.

Hills Creek Dam Hills Creek Dam Regulatory Fall Creek Dam Dogtare
Powerhouse Outlet
Inju Pre- . -
c{-,drg release Recapture Pre-release | Pre-release | Pre-release r I':‘re r I:’re Recapture
Injury Injury (%) Injury (%) Injury (%) Injury (%) . o . o Injury (%)
(%) (n=163) (n=250) (n=300) (n=300) | 'Miury (%) | Injury (%) | 47y
L (n=250) (n=50)
(n=250)
NXI (no
external 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
injury)
MUNK 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
DS<2 18.4% 22.1% 16.8% 11.7% 11.7% 16.8% 0.0% 11.8%
DS>2 78.8% 77.9% 83.2% 88.3% 88.3% 83.2% 100.0% 88.2%
BLO 0.4% 0.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
EYB 0.8% 0.6% 2.0% 0.3% 0.3% 2.0% 0.0% 0.0%
BVT 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FVB 0.4% 0.0% 0.4% 1.3% 1.3% 0.4% 4.0% 0.0%
GBD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
POP 0.4% 0.6% 0.4% 0.0% 0.0% 0.4% 0.0% 0.0%
HIN 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
OPD 0.0% 4.9% 0.0% 0.0% 0.0% 0.0% 2.0% 17.6%
TEA 0.0% 1.2% 0.4% 0.0% 0.0% 0.4% 0.0% 0.0%
BRU 0.4% 0.0% 0.4% 1.0% 1.0% 0.4% 0.0% 0.0%
HBP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
HO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
BO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
HBO 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FID 99.2% 98.8% 98.4% 99.7% 99.7% 98.4% 100.0% 94.1%
PRD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
COP 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
BKD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FUN 9.2% 1.8% 8.0% 5.0% 5.0% 8.0% 2.0% 23.5%
Total (%)
of
captured | 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
fish with
injuries
Average
number
of
injuries 21 21 21 21 21 21 21 24
per fish
(non
NXI)
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Table D-14. Injury rates of hatchery Trapping Efficiency pre-release and after capture for Lookout

Dam.

Lookout Dam

Injury Code Pre-release Injury (%) Recapture Injury (%)
(n=300) (n=23)
N?(I (no external 0.0% 0.0%
injury)
MUNK 0.0% 0.0%
DS<2 15.3% 30.4%
DS>2 84.7% 69.6%
BLO 0.0% 0.0%
EYB 0.0% 8.7%
BVT 0.0% 0.0%
FVB 0.0% 8.7%
GBD 0.0% 21.7%
POP 0.0% 8.7%
HIN 0.0% 4.3%
OPD 0.7% 13.0%
TEA 0.0% 4.3%
BRU 0.3% 0.0%
HBP 0.0% 0.0%
HO 0.0% 0.0%
BO 0.0% 0.0%
HBO 0.0% 4.3%
FID 100.0% 100.0%
PRD 0.0% 13.0%
COP 0.0% 0.0%
BKD 0.0% 0.0%
FUN 3.7% 43.5%
Total (%) of
captured fish 89.0% 97.9%
with injuries
Average number
of injuries per 1.9 1.7
fish (non NXI)
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Table D-15. Injury rates by year on NOR Chinook captured in the Big Cliff Dam Tailrace RST by
injury type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO, BO, and
HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and FUN injury

codes. Mortalities represents all Chinook found dead in the RST at time of trap check.

TrapLocaton | o NORSHncek | Byrtmuma | Wechanical | Oher | oratis
2024 Big Cliff Dam Tailrace 937 25.8% 47.1% 96.3% 15.5%
2023 Big Cliff Dam Tailrace 704 18.8% 35.9% 80.0% 7.4%
2022 Big Cliff Dam Tailrace 1234 18.5% 38.5% 88.4% 12.6%
2021 Big Cliff Dam Tailrace 611 4.6% 14.4% 82.2% 6.5%

Data represents all fish captured in the RST for the entire year except for 2024 which only includes data from January 1%t to June 30%.

Table D-16. Injury rates by year on NOR Chinook captured in the Green Peter Dam Tailrace RST by
injury type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO, BO, and
HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and FUN injury
codes. Mortalities represents all Chinook found dead in the RST at time of trap check.

Year Site Trap Location el Chlnool_( Bar(_)tra_uma Mec_ha_mcal O_th_er Mortalities
Assessed for Injury Injuries Injuries Injuries

2024 Green Peter Dam Tailrace 128 70.3% 53.9% 87.5% 11.7%

2023 Green Peter Dam Tailrace 107 49.5% 37.4% 67.3% 19.6%

Data represents all fish captured in the RST for the entire year except for 2024 which only includes data from January 1%t to June 30t

Table D-17. Injury rates by year on NOR Chinook captured in the Cougar Dam Tailrace RSTs by
injury type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO, BO, and
HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and FUN injury

codes. Mortalities represents all Chinook found dead in the RST at time of trap check.

\eED Al U] e As:‘ezzezt}rrolzlj(ury Ballr"tj)ltjr;:sm ° Mfr::j':liinei:al Irfj?:::'ie;s REpalle
2024 Cougar Dam Powerhouse 305 20.0% 33.1% 80.7% 10.5%
2024 Cougar Dam RO 826 66.0% 46.2% 91.3% 16.7%
2023 Cougar Dam Powerhouse 427 14.8% 23.2% 78.5% 11.2%
2023 Cougar Dam RO 5273 47.0% 38.8% 97.9% 9.5%
2022 Cougar Dam Powerhouse 1178 10.1% 16.1% 86.7% 9.8%
2022 Cougar Dam RO 1776 40.8% 43.0% 95.4% 17.7%
2021 Cougar Dam Powerhouse 361 1.1% 5.5% 45.7% 1.7%
2021 Cougar Dam RO 2889 5.8% 33.2% 80.9% 8.7%

Data represents all fish captured in the RST for the entire year except for 2024 which only includes data from January 15t to June 30%".
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Table D-18. Injury rates by year on NOR Chinook captured in the Fall Creek Dam Tailrace RST by
injury type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO, BO, and
HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and FUN injury
codes. Mortalities represents all Chinook found dead in the RST at time of trap check.

ver | ste [ Toptocaton |  MORcHraok | Barerama | Mecharical [ oter | yoratis
2024 Fall Creek Dam RO 9 22.2% 33.3% 88.9% 11.1%
2023 Fall Creek Dam RO 150 22.7% 42.7% 60.7% 21.3%
2022 Fall Creek Dam RO 1 0.0% 100.0% 100.0% 0.0%

Data represents all fish captured in the RST for the entire year except for 2024 which only includes data from January 1%t to June 30,

Table D-19. Injury rates by year on NOR Chinook captured in the Hills Creek Dam Tailrace RSTs by
injury type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO, BO, and
HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and FUN injury
codes. Mortalities represents all Chinook found dead in the RST at time of trap check.

\CELT Sl ULETD L As:eosze%r;:.rolzlj(ury Bal:l?ltjrl'ai:: ° Mler::jl:inei:al Irﬁg:'?;s LI AR
2024 Hills Creek Dam PH 36 41.7% 52.8% 97.2% 36.1%
2024 Hills Creek Dam Tailrace” 24 50.0% 66.7% 100.0% 37.5%
2023 Hills Creek Dam PH 397 30.0% 35.8% 45.1% 29.2%
2023 Hills Creek Dam Tailrace* 247 25.9% 34.0% 47.0% 21.1%
2022 Hills Creek Dam PH 42 57.1% 64.3% 78.6% 59.5%
2022 Hills Creek Dam Tailrace* 28 60.7% 71.4% 92.9% 32.1%
2021 Hills Creek Dam PH 14 35.7% 57.1% 92.9% 57.1%
2021 Hills Creek Dam Tailrace* 56 37.5% 44.6% 83.9% 57.1%

*Tailrace refers to the “RO” trap that captures fish from both the Powerhouse and Regulatory Outlet.
Data represents all fish captured in the RST for the entire year except for 2024 which only includes data from January 15t to June 30%".

Table D-20. Injury rates by year on NOR Chinook captured in the Lookout Dam Tailrace RSTs by
injury type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO, BO, and
HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and FUN injury
codes. Mortalities represents all Chinook found dead in the RST at time of trap check.

Year sit Trap Location NOR Chinook Barotrauma Mechanical Other Mortalitie
ea o ap Locatlo Assessed for Injury Injuries Injuries Injuries s
2024 Lookout Dam Tailrace 87 23.0% 26.4% 78.2% 3.4%
2023 Lookout Dam Tailrace 139 56.8% 54.7% 85.6% 30.9%
2022 Lookout Dam Tailrace 78 34.6% 52.6% 67.9% 19.2%
2021 Lookout Dam Tailrace 18 0.0% 0.0% 16.7% 0.0%

Data represents all fish captured in the RST for the entire year except for 2024 which only includes data from January 1%t to June 30%.
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Table D-21. Injury rates by year on NOR Chinook captured in the Dexter Dam Tailrace RST by
injury type. Barotrauma injuries include Chinook with BLO, EYB, BVT, FVB, GBD, or POP injury
codes. Mechanical injuries include Chinook with HIN, OPD, TEA, BRU, HBP, DS>2, HO, BO, and
HBO injury codes. Other injuries include Chinook with FID, PRD, COP, BKD, and FUN injury
codes. Mortalities represents all Chinook found dead in the RST at time of trap check.

Year Site Trap Location NOR Chinool_( Bar(_)tra-uma Mec'ha_nical qth_er Mortalitie
Assessed for Injury Injuries Injuries Injuries s
2024 Dexter Dam Tailrace 28 32.1% 49.1% 89.3% 3.6%
2023 Dexter Dam Tailrace 57 31.6% 29.3% 80.7% 8.8%
2022 Dexter Dam Tailrace 99 25.3% 42.5% 54.5% 9.1%

Data represents all fish captured in the RST for the entire year except for 2024 which only includes data from January 1%t to June 30t
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Appendix E -
Trap Efficiency Analysis
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Appendix E: Trap Efficiency Plots
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Figures and Tables

Table E-1. Summary table with the correlation between weekly average discharge (cfs) following TE trial
release and average revolutions per hour of RST over the three days following TE trial
release for each rotary screw trap site within the Willamette River Basin, Washington,
December 2021 — JUNE 2024. ........oo oot E-8

Table E-2. Summary of beta regression model fit results with a logit-link function for each rotary screw
trap site within the Willamette River Basin, Washington, December 2021 — June 2024. The
models include no covariates (model_null), weekly average discharge (cfs; model_q), log of
weekly average discharge (model_logq), average revolutions per hour (model_rph), weekly
average discharge and average revolutions per hour (model_q_rph), log of weekly average
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TRAP EFFICIENCY ANALYSES

Introduction

Rotary screw traps (RSTs) are commonly used by fisheries biologists to gather data on juvenile salmonids
as they migrate downstream through freshwater habitats. Mark-recapture techniques are frequently
employed at RSTs to estimate juvenile abundances. This involves marking and releasing fish upstream of
the RST and then capturing both marked and unmarked fish in subsequent days. A simple Lincoln-Petersen
(L-P) model can be used to estimate the number of unmarked fish passing the RST.

Lincoln-Petersen model:
U=uxnmU=u*nm
Where:

UU = the number of unmarked fish passing the RST
Uu = the unmarked fish captured at the RST

Nn = the number of marked fish available for recapture
Mm = the number of marked fish recaptured.

A key component of the L-P model, and all mark-recapture models, is the efficiency of the traps and the
variables that can potentially impact this efficiency. We investigate the effect of average weekly discharge,
trap revolution speed, and the interaction between these variables on RST efficiencies at sites within the
Willamette River Basin. Ultimately, the results of this analysis will help inform our future modeling efforts
aimed at exploring the potential impact of fish size (fork length) on trap efficiencies.

Methods
Correlation analysis

A correlation analysis was conducted to identify potential issues associated with multicollinearity and model
assumption violations that could arise from fitting models with both discharge and trap revolution speed if
they were highly correlated. We examined the correlation between the weekly discharge (the average of
the average daily discharge for the following seven days) following a trap efficiency (TE) trial and the
average revolutions per hour for the following three days following a TE trial by site, using data from 2021-
2024. Correlation values were calculated using the cor () functionimplemented in R (R Core Team, 2024).

Trap efficiency analysis

A suite of models was developed to explore the effect of weekly discharge, trap revolutions per hour, and
their interaction on trap efficiencies by site. This was done by fitting a series of beta regression models
using a combination of weekly discharge, log-weekly discharge, revolutions per hour, and their interactions
with the betareg () function from the betareg package in R (Cribari-Neto and Zeileis 2010). The general
structure of the full model is described below:

TEj,i=B0+B1Qj,i+B2Rj,i+ B3Qj,iRj,i+¢j,iTE},i=p0+B1Qj,i+S2Rj,i+ f3Qj,iRj,i+ej,i

Where:
TEj,iTEj,i = the beta-distributed trap efficiency at site j for efficiency trial i.
Qj,iQj,i = average daily flow (or log average daily flow) at site j during the seven-day trap
efficiency trial window for trial i.
Rj,iRj,i = is average revolutions per hour at site j during the following three days from TE
trial release i.
Qj,iRj,iQj,iRj,i = is the interaction term between average weekly flow and average revolutions
per hour.
B0, B1,82,8350, p1,52,53 = are coefficients estimated by the model representing the
relationship between the predictors and the trap efficiency.
gj,igj,i = is the error term accounting for the variability not explained by the model.
EAS:=
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Additionally, each model was fitted with both a log-link and a logit-link function to investigate the
performance of these links between the response variable (trap efficiency) and the predictor variables
(average weekly flow and average revolutions per hour).

Below is a summary of models used for comparison:

e model_null: No covariates

o model_q: Weekly average discharge

e model_logq: Log-transformed weekly average discharge

e model_rph: Average revolutions per hour

o model_qg_rph: Weekly average discharge and average revolutions per hour

¢ model_logq_rph: Log-transformed weekly average discharge and average revolutions per hour
¢ model_full: Weekly average discharge and average revolutions per hour with interaction

o model_full_log: Log-transformed weekly average discharge and average revolutions per hour with
interaction

Model outputs were assessed through model fit, residual statistics, AICc, examination of coefficient
estimates, and visual inspection of model diagnostic plots.

Results
Correlation results

The correlations range from weak to extremely strong, with most sites showing a positive correlation,
suggesting that in most cases, higher discharge was associated with higher revolutions per hour (Table D-
1). A few sites exhibit weak or negligible correlations, indicating that the relationship between discharge
and revolutions per hour was not consistent across all locations. Based on these results, we proceeded to
the TE analysis and applied the same models across all sites, recognizing that the correlation between
covariates should be considered when interpreting model results.

Table E-1. Summary table with the correlation between weekly average discharge (cfs) following
TE trial release and average revolutions per hour of RST over the three days following TE trial
release for each rotary screw trap site within the Willamette River Basin, Washington, December
2021 - June 2024.

RST Site Correlation Sample Size
Big Cliff Dam -0.23811 34
Breitenbush River 0.888868 14
Cougar Head of Reservoir 0.034156 23
Cougar Dam Powerhouse -0.16224 19
Cougar Dam Regulating Outlet -0.18596 22
Detroit Head of Reservoir 0.805025 15
Dexter Dam 0.889227 15
Fall Creek Dam 0.931064 13
Foster Head of Reservoir 0.721129 24
Green Peter Dam 0.905342 22
Hills Creek Powerhouse 0.431782 18
Hills Creek Regulating Outlet 0.910347 10
Lookout Point Head of Reservoir 0.69203 26
Lookout Dam PH1 0.786772 17
Lookout Dam PH2 0.828993 18
Lookout Dam Spillway 0.941199 18
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Trap efficiency results

Model results from the log-link and logit-link beta functions were nearly identical between models across
sites. Consequently, we opted to use the logit-link function for proceeding analyses due to easier
interpretation and better application to the datasets. For most sites, the full models consistently emerged
as the best-fitting, as indicated by the highest pseudo R? values (Cragg and Uhler's R-squared). In some
instances, simpler models using only discharge or revolutions per hour performed well but typically did not
outperform the more complex models that included both variables and their interaction.

Sites such as Fall Creek Dam and Foster Head of Reservoir exhibited particularly high pseudo R? values
(R2=0.942 and 0.799, respectively) with their best models, indicating a very strong fit. Conversely, Cougar
Dam Regulating Outlet and Hills Creek Regulating Outlet had extremely poor model fits (pseudo R? < 0.10)
across all models tested.

Notably, several of the best-fit models based on pseudo R? also had some of the highest (worst) AlCc
scores compared to simpler models within the same site. This suggests that while the more complex models
typically explained more variance in the data, in some cases, the additional complexity only marginally
improved model performance relative to simpler models.

Overall, the analysis indicates that although the best-fitting model varies by site, those models incorporating
a combination of weekly discharge (or log-transformed weekly discharge), revolutions per hour, and an
interaction term tend to provide the best fit.

Table E-2. Summary of beta regression model fit results with a logit-link function for each rotary
screw trap site within the Willamette River Basin, Washington, December 2021 — June 2024. The
models include no covariates (model_null), weekly average discharge (cfs; model_q), log of
weekly average discharge (model_logq), average revolutions per hour (model_rph), weekly
average discharge and average revolutions per hour (model_q_rph), log of weekly average
discharge and average revolutions per hour (model_logq_rph), interaction between average
weekly discharge and average revolutions per hour (model_full), and interaction between log of
average weekly discharge and average revolutions per hour (model_full_log).

RST Site S Model AiccFit | el | LogLik | Peeude

Big Cliff Dam 34 model_full_log -121.661 4.008 66.902 0.277
Big Cliff Dam 34 model_logg_rph -123.106 2.562 66.243 0.25
Big Cliff Dam 34 model_logq -125.668 0 66.234 0.248
Big Cliff Dam 34 model_full -120.247 5.422 66.195 0.231
Big Cliff Dam 34 model_qg_rph -121.92 3.749 65.649 0.2

Big Cliff Dam 34 model_g -124.394 1.275 65.597 0.193
Big Cliff Dam 34 model_rph -115.985 9.683 61.393 0.048
Big Cliff Dam 34 model_null -116.806 8.863 60.596 NA

Breitenbush River 14 model_full_log -37.225 7.156 27.362 0.396
Breitenbush River 14 model_full -36.943 7.438 27.222 0.325
Breitenbush River 14 model_logg_rph -40.318 4.063 26.381 0.281
Breitenbush River 14 model logg -43.849 0.532 26.125 0.266
Breitenbush River 14 model g rph -38.818 5.564 25.631 0.17
Breitenbush River 14 model g -42.751 1.63 25.576 0.162
Breitenbush River 14 model_rph -42.799 1.582 25.6 0.16
Breitenbush River 14 model_null -44.381 0 24.736 NA

Cougar Dam Powerhouse 19 model g _rph -174.219 3.07 92.538 0.179
Cougar Dam Powerhouse 19 model g -177.29 0 92.445 0.171
Cougar Dam Powerhouse 19 model_full -171.063 6.227 92.839 0.167
Cougar Dam Powerhouse 19 model_logg_rph -173.134 4.156 91.996 0.134
Cougar Dam Powerhouse 19 model_logqg -176.236 1.053 91.918 0.125
Cougar Dam Powerhouse 19 model_full log -169.732 7.558 92.174 0.122
Cougar Dam Powerhouse 19 model rph -174.292 2.997 90.946 0.024
Cougar Dam Powerhouse 19 model_null -176.824 0.466 90.787 NA
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RST Site sgi':g'e Model AlCc Fit ng‘ LogLik Ps;‘;‘”

Cougar Dam Regulating 22 model_full_log -73.144 8.506 43.447 0.027
Outlet

Cougar Dam Regulating 22 model_q_rph -76.705 4.945 43.529 0.026
Outlet

Cougar Dam Regulating 22 model_full -73.462 8.189 43.606 0.024
Outlet

Cougar Dam Regulating 22 model_q -79.641 2.009 43.487 0.022
Outlet

Cougar Dam Regulating 22 model_logqg_rph -76.307 5.343 43.33 0.013
Outlet

Cougar Dam Regulating 22 model_rph -79.149 2.502 43.241 0.009
Outlet

Cougar Dam Regulating 22 model_logq -79.167 2.483 43.25 0.007
Outlet

Cougar Dam Regulating 22 model_null -81.65 0 43.141 NA
Outlet

Cougar Head of Reservoir 23 model_full -283.636 5.505 148.583 0.323
Cougar Head of Reservoir 23 model_q -289.141 0 148.202 0.273
Cougar Head of Reservoir 23 model g _rph -286.208 2.933 148.215 0.271
Cougar Head of Reservoir 23 model full log -282.357 6.784 147.943 0.27
Cougar Head of Reservoir 23 model_logg -288.209 0.932 147.736 0.253
Cougar Head of Reservoir 23 model_logg_rph -285.292 3.849 147.757 0.252
Cougar Head of Reservoir 23 model_rph -282.429 6.712 144.846 0.001
Cougar Head of Reservoir 23 model _null -285.063 4.078 144.831 NA
Detroit Head of Reservoir 15 model_full -42.605 8.879 29.636 0.212
Detroit Head of Reservoir 15 model g rph -46.928 4.556 29.464 0.183
Detroit Head of Reservoir 15 model_full_log -42.273 9.211 29.47 0.181
Detroit Head of Reservoir 15 model _logqg_rph -46.316 5.168 29.158 0.13
Detroit Head of Reservoir 15 model_rph -49.664 1.82 28.923 0.1
Detroit Head of Reservoir 15 model_logg -48.668 2.816 28.425 0.034
Detroit Head of Reservoir 15 model_g -48.365 3.119 28.274 0.006
Detroit Head of Reservoir 15 model_null -51.484 0 28.242 NA
Dexter Dam 15 model _logqg_rph -135.31 3.807 73.655 0.293
Dexter Dam 15 model_full -130.662 8.455 73.664 0.292
Dexter Dam 15 model logq -139.117 0 73.649 0.29
Dexter Dam 15 model_full_log -130.819 8.297 73.743 0.28
Dexter Dam 15 model_qg_rph -135.074 4.043 73.537 0.255
Dexter Dam 15 model_g -138.887 0.229 73.535 0.252
Dexter Dam 15 model rph -138.027 1.089 73.105 0.244
Dexter Dam 15 model_null -138.299 0.818 71.65 NA
Fall Creek Dam 13 model_full -101.153 6.26 59.862 0.942
Fall Creek Dam 13 model _logg_rph -103.296 4.118 58.148 0.878
Fall Creek Dam 13 model_g_rph -100.97 6.444 56.985 0.873
Fall Creek Dam 13 model_full_log -98.108 9.306 58.34 0.87
Fall Creek Dam 13 model_logg -107.413 0 58.04 0.859
Fall Creek Dam 13 model_rph -104.138 3.275 56.403 0.853
Fall Creek Dam 13 model_gq -102.741 4.672 55.704 0.832
Fall Creek Dam 13 model_null -94.415 12.999 49.807 NA
Foster Head of Reservoir 24 model_full_log -120.999 0 67.166 0.799
Foster Head of Reservoir 24 model g rph -119.811 1.188 64.958 0.722
Foster Head of Reservoir 24 model_full -116.677 4.322 65.005 0.714
Foster Head of Reservoir 24 model _logqg_rph -111.335 9.664 60.72 0.602
Foster Head of Reservoir 24 model rph -99.031 21.968 53.115 0.338
Foster Head of Reservoir 24 model_logq -94.368 26.631 50.784 0.052
Foster Head of Reservoir 24 model g -93.683 27.316 50.442 0.001
Foster Head of Reservoir 24 model_null -96.296 24.703 50.434 NA
Green Peter Dam 22 model_g_rph -156.4 2.544 83.377 0.107
Green Peter Dam 22 model_full -153.019 5.925 83.385 0.106
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RST Site sgi':g'e Model AlCc Fit ng LogLik Ps;‘;“

Green Peter Dam 22 model_full log -152.55 6.393 83.15 0.101
Green Peter Dam 22 model g -158.232 0.712 82.783 0.08
Green Peter Dam 22 model_logg -157.252 1.691 82.293 0.051
Green Peter Dam 22 model_logg_rph -154.233 4.7 82.293 0.051
Green Peter Dam 22 model_rph -156.978 1.966 82.156 0.035
Green Peter Dam 22 model_null -158.944 0 81.788 NA
Hills Creek Powerhouse 18 model_full_log -71.885 4.097 43.443 0.301
Hills Creek Powerhouse 18 model full -71.34 4.643 43.17 0.265
Hills Creek Powerhouse 18 model_logg_rph -72.737 3.245 41.907 0.107
Hills Creek Powerhouse 18 model _logg -74.351 1.632 41.033 0.102
Hills Creek Powerhouse 18 model g rph -72.554 3.429 41.815 0.094
Hills Creek Powerhouse 18 model_rph -75.814 0.169 41.764 0.085
Hills Creek Powerhouse 18 model g -73.897 2.085 40.806 0.067
Hills Creek Powerhouse 18 model_null -75.983 0 40.391 NA
Hills Creek Regulating Outlet 10 model_full_log -45.905 18.161 35.453 0.089
Hills Creek Regulating Outlet 10 model_full -45.727 18.34 35.363 0.079
Hills Creek Regulating Outlet 10 model logq rph -54.385 9.681 35.193 0.054
Hills Creek Regulating Outlet 10 model_logq -60.385 3.681 35.193 0.054
Hills Creek Regulating Outlet 10 model_rph -60.171 3.895 35.086 0.044
Hills Creek Regulating Outlet 10 model_qg_rph -54.184 9.883 35.092 0.043
Hills Creek Regulating Outlet 10 model_gq -60.119 3.947 35.06 0.035
Hills Creek Regulating Outlet 10 model null -64.066 0 34.89 NA
Lookout Dam PH1 17 model_full -192.897 6.004 104.176 0.515
Lookout Dam PH1 17 model_full_log -192.179 6.723 103.817 0.473
Lookout Dam PH1 17 model_qg_rph -195.941 2.961 103.637 0.446
Lookout Dam PH1 17 model logqg rph -195.493 3.408 103.413 0.394
Lookout Dam PH1 17 model_rph -198.902 0 103.374 0.378
Lookout Dam PH1 17 model _logg -195.453 3.449 101.649 0.14
Lookout Dam PH1 17 model_g -195.103 3.798 101.475 0.101
Lookout Dam PH1 17 model_null -195.877 3.025 100.367 NA
Lookout Dam PH2 18 model_full -187.791 7.875 101.395 0.243
Lookout Dam PH2 18 model_qg_rph -191.312 4.354 101.195 0.211
Lookout Dam PH2 18 model_full_log -187.589 8.077 101.294 0.207
Lookout Dam PH2 18 model_logg_rph -191.289 4.378 101.183 0.196
Lookout Dam PH2 18 model_rph -194.262 1.404 100.988 0.15
Lookout Dam PH2 18 model g -193.165 2.501 100.44 0.033
Lookout Dam PH2 18 model_logg -193.116 2.55 100.415 0.031
Lookout Dam PH2 18 model_null -195.666 0 100.233 NA
Lookout Dam Spillway 16 model_full -179.035 0 97.018 0.42
Lookout Dam Spillway 16 model full log -177.472 1.563 96.236 0.385
Lookout Dam Spillway 16 model_logg_rph -175.334 3.701 93.206 0.325
Lookout Dam Spillway 16 model g rph -169.384 9.652 90.23 0.243
Lookout Dam Spillway 16 model_rph -165.163 13.873 86.439 0.085
Lookout Dam Spillway 16 model_g -161.291 17.744 84.503 0.006
Lookout Dam Spillway 16 model logg -161.217 17.818 84.466 0
Lookout Dam Spillway 16 model_null -164.131 14.904 84.466 NA
Lookout Point Head of 26 model_full -181.892 0 97.446 0.462
Reservoir
Lookout Point Head of 26 model_full_log -176.085 5.806 94.543 0.417
Reservoir
Lookout Point Head of 26 model_logqg_rph -167.162 14.73 88.533 0.341
Reservoir
Lookout Point Head of 26 model_q_rph -167.211 14.681 88.558 0.339
Reservoir
Lookout Point Head of 26 model_rph -169.349 12.542 88.22 0.329
Reservoir
Lookout Point Head of 26 model_logq -167.228 14.664 87.159 0.283
Reservoir
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- Sample n Delta n Pseudo

RST Site Size Model AlCc Fit AlCc LogLik R2
Lookout Point Head of 26 model_q -165.692 16.199 86.392 0.219
Reservoir
Lookout Point Head of 26 model_null -165.157 16.734 84.84 NA
Reservoir
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Figure E-1. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following TE
trial release (top left), log of weekly average discharge (cfs) following TE trial release (top right),
and average revolutions per hour of RST over the three days preceding TE trial release (bottom),
at Breitenbush River. Best fit lines are plotted to each scatter plot using a beta regression model
with corresponding pseudo R? values indicated.
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Figure E-2. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following TE
trial release (top left), log of weekly average discharge (cfs) following TE trial release (top right),
and average revolutions per hour of RST over the three days preceding TE trial release (bottom),
at Detroit Head of Reservoir. Best fit lines are plotted to each scatter plot using a beta regression
model with corresponding pseudo R? values indicated.
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Figure E-3. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following TE
trial release (top left), log of weekly average discharge (cfs) following TE trial release (top right),
and average revolutions per hour of RST over the three days preceding TE trial release (bottom),
at Big CIiff Dam. Best fit lines are plotted to each scatter plot using a beta regression model with
corresponding pseudo R?values indicated.
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Figure E-4. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following TE
trial release (top left), log of weekly average discharge (cfs) following TE trial release (top right),
and average revolutions per hour of RST over the three days preceding TE trial release (bottom),
at Green Peter Dam. Best fit lines are plotted to each scatter plot using a beta regression model
with corresponding pseudo R? values indicated.
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Foster Head of Reservoir
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Figure E-5. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following TE
trial release (top left), log of weekly average discharge (cfs) following TE trial release (top right),
and average revolutions per hour of RST over the three days preceding TE trial release (bottom),
at Foster Head of Reservoir. Best fit lines are plotted to each scatter plot using a beta regression
model with corresponding pseudo R? values indicated.
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Figure E-6. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following TE
trial release (top left), log of weekly average discharge (cfs) following TE trial release (top right),
and average revolutions per hour of RST over the three days preceding TE trial release (bottom),
at Cougar Head of Reservoir. Best fit lines are plotted to each scatter plot using a beta regression
model with corresponding pseudo R? values indicated.
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Cougar Dam Powerhouse
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Figure E-7. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following TE
trial release (top left), log of weekly average discharge (cfs) following TE trial release (top right),
and average revolutions per hour of RST over the three days preceding TE trial release (bottom),
at Cougar Dam powerhouse. Best fit lines are plotted to each scatter plot using a beta regression
model with corresponding pseudo R? values indicated.
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Figure E-8. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following TE
trial release (top left), log of weekly average discharge (cfs) following TE trial release (top right),
and average revolutions per hour of RST over the three days preceding TE trial release (bottom),
at Cougar Dam regulating outlet. Best fit lines are plotted to each scatter plot using a beta
regression model with corresponding pseudo R? values indicated.
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Fall Creek Dam
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Figure E-9. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following TE
trial release (top left), log of weekly average discharge (cfs) following TE trial release (top right),
and average revolutions per hour of RST over the three days preceding TE trial release (bottom),
at Fall Creek Dam. Best fit lines are plotted to each scatter plot using a beta regression model with
corresponding pseudo R?values indicated.
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Figure E-10. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following
TE trial release (top left), log of weekly average discharge (cfs) following TE trial release (top
right), and average revolutions per hour of RST over the three days preceding TE trial release
(bottom), at Hills Creek powerhouse. Best fit lines are plotted to each scatter plot using a beta
regression model with corresponding pseudo R? values indicated.
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Hills Creek Regulating Outlet
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Figure E-11. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following
TE trial release (top left), log of weekly average discharge (cfs) following TE trial release (top
right), and average revolutions per hour of RST over the three days preceding TE trial release
(bottom), at Hills Creek regulating Outlet. Best fit lines are plotted to each scatter plot using a beta
regression model with corresponding pseudo R? values indicated.
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Figure E-12. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following
TE trial release (top left), log of weekly average discharge (cfs) following TE trial release (top
right), and average revolutions per hour of RST over the three days preceding TE trial release
(bottom), at Lookout Point Head of Reservoir. Best fit lines are plotted to each scatter plot using a
beta regression model with corresponding pseudo R? values indicated.
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Lookout Dam PH1
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Figure E-13. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following
TE trial release (top left), log of weekly average discharge (cfs) following TE trial release (top
right), and average revolutions per hour of RST over the three days preceding TE trial release
(bottom), at Lookout Dam powerhouse 1. Best fit lines are plotted to each scatter plot using a beta
regression model with corresponding pseudo R? values indicated.
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Figure E-14. Scatter plot of trap efficiency in relation to weekly average discharge (cfs) following
TE trial release (top left), log of weekly average discharge (cfs) following TE trial release (top
right), and average revolutions per hour of RST over the three days preceding TE trial release
(bottom), at Lookout Dam powerhouse 2. Best fit lines are plotted to each scatter plot using a beta
regression model with corresponding pseudo R? values indicated.

Discussion

The primary goal of TE trials is to investigate the efficiency of rotary screw traps (RSTs) using a mark-
recapture technique and applying a Lincoln-Petersen (L-P) model to estimate the number of wild fish
passing the RSTs. The efficiency of these traps is crucial as it impacts the accuracy and precision of juvenile
salmonid abundance estimates. We explored the effects of various environmental and operational factors,
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specifically average weekly discharge and trap revolution speed, on the efficiency of these traps across
different sites in the Willamette River Basin.

Our initial correlation analysis indicated that the relationship between weekly discharge and trap revolution
speed varied considerably among the sites. While some sites exhibited strong positive correlations (e.g.,
Breitenbush River and Fall Creek Dam), others showed weak or even negative correlations (e.g., Big Cliff
Dam and Cougar Dam Powerhouse). This variability suggests that the interplay between discharge and
trap speed is influenced by site-specific factors, which could include variations in river morphology, local
hydrodynamics, and trap placement. These findings highlight the necessity of site-specific analyses when
evaluating RST efficiencies.

We developed a series of beta regression models to assess the impact of weekly discharge, trap revolutions
per hour, and their interaction on trap efficiencies. The models were fitted with both logit-link and log-link
functions to evaluate their performance. The logit-link function was ultimately preferred due to its easier
interpretation and better fit to the data.

Across most sites, the full models that included both discharge (or log-transformed discharge) and
revolutions per hour, as well as their interaction, consistently provided the best fit as indicated by the highest
pseudo R? values. This suggests that the interaction between discharge and trap speed plays a significant
role in determining trap efficiency. Notably, sites like Fall Creek Dam and Foster Head of Reservoir
demonstrated exceptionally high model fits (pseudo R? = 0.942 and 0.799, respectively), indicating a strong
influence of the included variables on trap efficiency at these locations.

However, it is important to note that some sites exhibited poor model fits across all tested models (e.g.,
Cougar Dam Regulating Outlet and Hills Creek Regulating Outlet), with pseudo R? values below 0.10. This
could be attributed to additional unaccounted factors influencing trap efficiency or inherent variability in trap
performance at these sites.

The findings from this study underscore the importance of considering both environmental and operational
variables when modeling trap efficiencies. The strong performance of models incorporating both discharge
and trap speed suggests that these factors should be routinely included in future analyses. Moreover, the
identified site-specific differences highlight the need for tailored approaches rather than a one-size-fits-all
model.

Future research should aim to extend the study period and incorporate additional variables to develop more
comprehensive models. Conducting semi-controlled experiments, where possible, to isolate the effects of
individual variables could also help refine our understanding of the mechanisms driving trap efficiency.
Additionally, we intend to build off these results by investigating the impact fish size (fork length) has on
trap efficiencies in the following analysis.

This study provides an initial analysis of the factors influencing RST efficiency in the Willamette River Basin.
By highlighting the importance of both discharge and trap revolution speed, and recognizing the variability
across different sites, we have laid the groundwork for more accurate and site-specific modeling efforts.
These insights are crucial for fisheries biologists and managers aiming to improve the precision of juvenile
salmonid abundance estimates and enhance the effectiveness of RSTs in monitoring fish populations.
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Figure E-15. Fork length of released Chinook versus recaptured Chinook at the Breitenbush site.
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Figure E-16. Fork length of released Chinook versus recaptured Chinook at the Detroit Head of
Reservoir site.
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Figure E-17. Fork length of released Chinook versus recaptured Chinook at the Big Cliff Dam site.
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Figure E-18. Fork length of released Chinook versus recaptured Chinook at the Green Peter Dam
PH site.
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Figure E-19. Fork length of released Chinook versus recaptured Chinook at the Green Peter Dam
RO site.
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Figure E-20. Fork length of released Chinook versus recaptured Chinook at the Foster Head of
Reservoir site.
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Figure E-21. Fork length of released Chinook versus recaptured Chinook at the Cougar Head of
Reservoir site.
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Figure E-22. Fork length of released Chinook versus recaptured Chinook at the Cougar Dam PH
site.
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Figure E-23. Fork length of released Chinook versus recaptured Chinook at the Cougar Dam RO
site.
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Figure E-24. Fork length of released Chinook versus recaptured Chinook at the Fall Creek Head of
Reservoir site.
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Figure E-25. Fork length of released Chinook versus recaptured Chinook at the Fall Creek Dam RO
site.
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Figure E-26. Fork length of released Chinook versus recaptured Chinook at the Hills Creek Head
of Reservoir site.
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Figure E-27. Fork length of released Chinook versus recaptured Chinook at the Hills Creek Dam
PH site.
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Figure E-28. Fork length of released Chinook versus recaptured Chinook at the Hills Creek Dam
RO site.
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Figure E-29. Fork length of released Chinook versus recaptured Chinook at the Lookout Head of
Reservoir site.
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Figure E-30. Fork length of released Chinook versus recaptured Chinook at the Lookout Dam PH
site.
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Figure E-31. Fork length of released Chinook versus recaptured Chinook at the Lookout Dam RO
site.

Fork Length of Released Chinook vs Recaptured Chinook,
Dexter PH
250

200
150

100

Fork Length (mm)

50

M Released Recapped

Figure E-32. Fork length of released Chinook versus recaptured Chinook at the Dexter Dam PH
site.
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Figure E-33. Fork length of released Chinook versus recaptured Chinook at the Dexter Dam RO

site.
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Table E-3. Summary table of marked hatchery Chinook released in the Willamette Valley for

trapping efficiency trials since 2021.

Release Location Date of Flow at | # of Fish # of Fish : %
Release Release | Released | Recaptured | Efficiency

Breitenbush River 6/21/2023 231 749 53 71%
Breitenbush River 7/6/2023 173 763 25 3.3%
Breitenbush River 8/2/2023 133 791 12 1.5%
Breitenbush River 9/20/2023 114 756 7 0.9%
Breitenbush River 10/5/2023 131 789 18 2.3%
Breitenbush River 10/25/2023 | 289 750 51 6.8%
Breitenbush River 11/10/2023 | 578 750 152 20.3%
Breitenbush River 11/21/2023 | 405 900 55 6.1%
Breitenbush River 2/7/2024 730 750 15 2.0%
Breitenbush River 2/21/2024 715 750 134 17.9%
Breitenbush River 3/6/2024 540 748 78 10.4%
Breitenbush River 3/25/2024 822 243 11 4.5%
Breitenbush River 5/15/2024 819 692 9 1.3%
Breitenbush River 6/25/2024 297 752 45 6.0%
Detroit Head of Reservoir — North Santiam 6/6/2023 833 539 28 5.2%
River
Detroit Head of Reservoir — North Santiam 6/20/2023 629 750 61 8.1%
River
Detroit Head of Reservoir — North Santiam 7/6/2023 512 750 13 1.7%
River
Detroit Head of Reservoir — North Santiam 8/2/2023 422 750 19 2.5%
River
Detroit Head of Reservoir — North Santiam 9/6/2023 379 700 19 2.7%
River
Detroit Head of Reservoir — North Santiam 10/5/2023 370 750 24 3.2%
River
Detroit Head of Reservoir — North Santiam 10/25/2023 539 757 72 9.5%
River
Detroit Head of Reservoir — North Santiam 11/10/2023 | 820 813 91 11.2%
River
Detroit Head of Reservoir — North Santiam 11/21/2023 601 1,014 111 10.9%
River
Detroit Head of Reservoir — North Santiam 2/7/2024 1,270 749 8 1.1%
River
Detroit Head of Reservoir — North Santiam 2/21/2024 1,020 749 117 15.6%
River
Detroit Head of Reservoir — North Santiam 3/6/2024 923 751 85 11.3%
River
Detroit Head of Reservoir — North Santiam 5/15/2024 1,400 749 39 5.2%
River
Detroit Head of Reservoir — North Santiam 6/6/2024 1,200 450 13 2.9%
River
Detroit Head of Reservoir — North Santiam 6/18/2024 786 836 32 3.8%
River
Big Cliff Dam Tailrace 12/22/2021 3,010 997 39 3.9%
Big Cliff Dam Tailrace 5/25/2022 3,055 995 21 21%
Big Cliff Dam Tailrace 8/9/2022 1,060 1000 92 9.2%
Big Cliff Dam Tailrace 9/30/2022 1,580 995 48 4.8%
Big Cliff Dam Tailrace 10/13/2022 | 2,820 500 15 3.0%
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Big Cliff Dam Tailrace 10/24/2022 | 5,520 535 25 4.7%
Big Cliff Dam Tailrace 11/2/2022 5,450 949 40 4.2%
Big Cliff Dam Tailrace 11/16/2022 | 2,650 509 15 2.9%
Big Cliff Dam Tailrace 12/14/2022 1,380 502 60 12.0%
Big Cliff Dam Tailrace 12/19/2022 1,330 1010 92 9.1%
Big Cliff Dam Tailrace 12/21/2022 | 1,350 1014 33 3.3%
Big Cliff Dam Tailrace 12/27/2022 1,520 704 47 6.7%
Big Cliff Dam Tailrace 12/29/2022 1,470 452 22 4.9%
Big Cliff Dam Tailrace 1/25/2023 1,320 500 56 11.2%
Big Cliff Dam Tailrace 2/17/2023 1,470 499 38 7.6%
Big Cliff Dam Tailrace 3/7/2023 1,260 2,968 61 21%
Big Cliff Dam Tailrace 3/10/2023 1,320 541 112 20.7%
Big Cliff Dam Tailrace 4/28/2023 2,440 498 34 6.8%
Big Cliff Dam Tailrace 5/23/2023 1,080 500 6 1.2%
Big Cliff Dam Tailrace 6/21/2023 1,270 500 8 1.6%
Big Cliff Dam Tailrace 7/5/2023 1,260 500 33 6.6%
Big Cliff Dam Tailrace 8/3/2023 1,080 474 42 8.9%
Big Cliff Dam Tailrace 9/19/2023 1,580 424 64 15.1%
Big Cliff Dam Tailrace 10/6/2023 1,590 500 56 11.2%
Big Cliff Dam Tailrace 10/25/2023 1,630 633 99 15.6%
Big Cliff Dam Tailrace 11/16/2023 | 4,200 527 0 0.0%
Big Cliff Dam Tailrace 11/21/2023 | 3,750 500 30 6.0%
Big Cliff Dam Tailrace 12/28/2023 1,520 550 56 10.2%
Big Cliff Dam Tailrace 2/14/2024 1,550 500 16 3.2%
Big Cliff Dam Tailrace 2/21/2024 1,060 464 52 11.2%
Big Cliff Dam Tailrace 3/6/2024 1,810 556 18 3.2%
Big Cliff Dam Tailrace 3/7/2024 1,820 1,959 1 0.05%
Big Cliff Dam Tailrace 3/12/2024 1,780 550 18 3.3%
Big Cliff Dam Tailrace 5/7/2024 3,310 493 1 0.2%
Big Cliff Dam Tailrace 6/18/2024 1,440 499 18 3.6%
Green Peter Head of Reservoir — Middle 6/7/2023 2.0 750 0 0%
Santiam
Green Peter Head of Reservoir — Middle 6/7/2023 2.0 1,000 0 0.0%
Santiam (dead fish)
Green Peter Head of Reservoir — Middle 7/28/2023 1.02 750 0 0.0%
Santiam
Green Peter Head of Reservoir — Middle 8/30/2023 0.9 749 0 0.0%
Santiam
Green Peter Head of Reservoir — Middle 9/27/2023 1.29 741 0 0.0%
Santiam
Green Peter Head of Reservoir — Middle 10/11/2023 2.69 750 0 0.0%
Santiam
Green Peter Head of Reservoir — Middle 10/31/2023 1.45 750 0 0.0%
Santiam
Green Peter Head of Reservoir — Middle 10/31/2023 1.45 1,000 0 0.0%
Santiam (dead fish)
Green Peter Head of Reservoir — Middle 11/15/2023 2.53 749 1 0.1%
Santiam
Green Peter Head of Reservoir — Middle 2/8/2024 3.21 753 4 0.5%

Santiam
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Green Peter Head of Reservoir — Middle 3/14/2024 3.43 800 4 0.5%
Santiam
Green Peter Head of Reservoir — Middle 4/2/2024 3.35 754 2 0.3%
Santiam
Green Peter Head of Reservoir — Middle 4/2/2024 3.35 1,002 1 0.1%
Santiam (dead fish)
Green Peter Head of Reservoir — Middle 4/12/2024 3.04 2,500 23 0.9%
Santiam
Green Peter Head of Reservoir — Middle 4/19/2024 2.63 1,000 0 0.0%
Santiam (dead fish)
Green Peter Head of Reservoir — Middle 5/15/2024 3.17 998 35 3.5%
Santiam
Green Peter Head of Reservoir — Middle 6/5/2024 3.52 1,083 10 0.9%
Santiam
Green Peter Dam Tailrace — Spill 3/29/2022 970 643 4 0.6%
Green Peter Dam Tailrace — Spill 4/30/2022 1,310 518 9 1.7%
Green Peter Dam Tailrace — Spill (dead fish) 5/11/2023 1,910 1,001 0 0.0%
Green Peter Dam Tailrace — Spill 5/11/2023 1,910 999 9 0.9%
Green Peter Dam Tailrace — PWR 5/25/2023 1,980 1,000 10 1.0%
Green Peter Dam Tailrace — Powerhouse (dead | 6/30/2023 2,190 1,000 9 0.9%
fish)
Green Peter Dam Tailrace — Powerhouse 6/30/2023 1980 1,000 23 2.3%
Green Peter Dam Tailrace — PWR 7/127/2023 50 1,009 13 1.3%
Green Peter Dam Tailrace — PWR 8/16/2023 50 1,008 7 0.7%
Green Peter Dam Tailrace — PWR 8/31/2023 1,970 1,000 8 0.8%
Green Peter Dam Tailrace — PWR 10/4/2023 2,930 1,005 0 0.0%
Green Peter Dam Tailrace* 11/1/2023 1,800 1,000 22 2.2%
Green Peter Dam Tailrace* 11/14/2023 1,300 1,000 7 0.7%
Green Peter Dam Tailrace — Spill 11/29/2023 | 630 1,000 28 2.8%
Green Peter Dam Tailrace — Spill (dead fish) 11/29/2023 | 630 3,999 11 0.3%
Green Peter Dam Tailrace 12/8/2023 3,700 1,000 25 2.5%
Green Peter Dam Tailrace — Spill 12/19/2023 | 50 1,000 3 0.3%
Green Peter Dam Tailrace -PWR 1/9/2024 3,590 1,003 6 0.6%
Green Peter Dam Tailrace —Spill 2/16/2024 50 1,000 1 0.1%
Green Peter Dam Tailrace -PWR 3/26/2024 50 1,014 1 0.1%
Green Peter Dam Tailrace —Spill (dead) 3/26/2024 1,100 3,000 0 0.0%
Green Peter Dam Tailrace —Spill 3/26/2024 50 1,004 2 0.2%
Green Peter Dam Tailrace —Spill 4/18/2024 1,270 1,011 4 4.0%
Green Peter Dam Tailrace —Spill (dead) 4/24/2024 1,270 3,000 2 0.1%
Green Peter Dam Tailrace —Spill 4/24/2024 1,270 1,000 2 0.2%
Green Peter Dam Tailrace -PWR 6/11/2024 1,890 1,000 3 0.3%
Green Peter Dam Tailrace -PWR 6/18/2024 2,010 1,001 1 0.1%
Foster Dam Head of Reservoir 9/29/2022 51 1,063 0 0.0%
Foster Dam Head of Reservoir 10/25/2022 | 211 821 116 14.1%
Foster Dam Head of Reservoir 11/1/2022 261 1006 263 26.1%
Foster Dam Head of Reservoir 11/9/2022 560 1007 68 6.8%
Foster Dam Head of Reservoir 11/15/2022 | 240 1009 55 5.5%
Foster Dam Head of Reservoir 11/22/2022 165 933 163 17.5%
Foster Dam Head of Reservoir 2/27/2023 376 1,002 21 21%

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page E-32




Rotary Screw Trap Bi-Annual Report W9127N23R0015
Release Location Date of Flow at | #of Fish | # of Fish %
Release Release | Released | Recaptured | Efficiency
Foster Dam Head of Reservoir 3/9/2023 313 995 62 6.2%
Foster Dam Head of Reservoir 3/15/2023 966 1,025 0 0.0%
Foster Dam Head of Reservoir 5/11/2023 1,130 985 20 2.0%
Foster Dam Head of Reservoir 6/2/2023 313 1,003 2 0.2%
Foster Dam Head of Reservoir 6/29/2023 93 1,000 22 2.2%
Foster Dam Head of Reservoir 7/27/2023 49 989 0 0.0%
Foster Dam Head of Reservoir 8/31/2023 35 1,000 0 0.0%
Foster Dam Head of Reservoir 9/26/2023 50 1,000 6 0.6%
Foster Dam Head of Reservoir 10/10/2023 | 52 1,016 55 5.4%
Foster Dam Head of Reservoir 11/14/2023 | 431 1,000 102 10.2%
Foster Dam Head of Reservoir 11/22/2023 | 321 1,001 79 7.9%
Foster Dam Head of Reservoir 2/2/2024 1,270 1,005 46 4.6%
Foster Dam Head of Reservoir 3/19/2024 1,320 1,000 12 1.2%
Foster Dam Head of Reservoir 4/3/2024 923 1,003 16 1.6%
Foster Dam Head of Reservoir 4/4/2024 774 1,909 28 1.5%
Foster Dam Head of Reservoir 5/15/2024 753 999 30 3.0%
Foster Dam Head of Reservoir 6/5/2024 1,160 1,000 5 0.5%
Cougar Dam Head of Reservoir 3/18/2022 774 806 40 5.0%
Cougar Dam Head of Reservoir 5/19/2022 1380 498 23 4.6%
Cougar Dam Head of Reservoir 6/23/2022 711 486 7 1.4%
Cougar Dam Head of Reservoir 9/22/2022 225 551 56 10.2%
Cougar Dam Head of Reservoir 10/5/2022 207 608 47 7.7%
Cougar Dam Head of Reservoir 11/10/2022 | 340 704 33 4.7%
Cougar Dam Head of Reservoir 11/16/2022 | 259 719 28 3.9%
Cougar Dam Head of Reservoir 11/23/2022 | 292 752 48 6.4%
Cougar Dam Head of Reservoir 11/29/2022 | 295 620 48 7.7%
Cougar Dam Head of Reservoir 4/14/2023 980 506 10 2.0%
Cougar Dam Head of Reservoir 5/10/2023 1,170 508 7 1.4%
Cougar Dam Head of Reservoir 5/16/2023 1,700 497 23 4.6%
Cougar Dam Head of Reservoir 6/8/2023 503 510 23 4.5%
Cougar Dam Head of Reservoir 7/27/2023 223 758 27 3.6%
Cougar Dam Head of Reservoir 9/21/2023 194 745 41 5.5%
Cougar Dam Head of Reservoir 10/19/2023 | 211 750 42 5.6%
Cougar Dam Head of Reservoir 11/14/2023 | 340 756 21 2.8%
Cougar Dam Head of Reservoir 11/28/2023 | 261 760 67 8.8%
Cougar Dam Head of Reservoir 2/6/2024 899 768 53 6.9%
Cougar Dam Head of Reservoir 3/12/2024 849 756 26 3.4%
Cougar Dam Head of Reservoir 4/1/2024 751 754 24 3.2%
Cougar Dam Head of Reservoir 5/22/2024 859 760 41 5.4%
Cougar Dam Head of Reservoir 6/12/2024 445 750 17 2.3%
Cougar Dam Powerhouse Channel 1/19/2022 925 997 37 3.7%
Cougar Dam Powerhouse Channel 4/20/2022 860 1,000 67 6.7%
Cougar Dam Powerhouse Channel 7/19/2022 310 535 148 27.7%
Cougar Dam Powerhouse Channel 8/11/2022 700 949 29 3.1%
Cougar Dam Powerhouse Channel 1/12/2023 500 843 159 18.9%
Cougar Dam Powerhouse Channel 3/23/2023 500 500 49 9.8%
Cougar Dam Powerhouse Channel 3/30/2023 490 497 95 19.1%
Cougar Dam Powerhouse Channel 4/18/2023 580 297 14 4.7%
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Cougar Dam Powerhouse Channel 5/10/2023 710 499 5 1.0%
Cougar Dam Powerhouse Channel 6/6/2023 370 507 65 12.8%
Cougar Dam Powerhouse Channel 7/26/2023 370 510 63 12.4%
Cougar Dam Powerhouse Channel 9/21/2023 340 500 53 10.6%
Cougar Dam Powerhouse Channel 10/11/2023 | 290 500 83 16.6%
Cougar Dam Powerhouse Channel 1/30/2024 1,040 502 70 13.9%
Cougar Dam Powerhouse Channel 2/7/2024 1,040 493 43 8.7%
Cougar Dam Powerhouse Channel 3/11/2024 650 499 33 6.6%
Cougar Dam Powerhouse Channel 4/4/2024 1,010 501 33 6.6%
Cougar Dam Powerhouse Channel 5/22/2024 330 500 38 7.6%
Cougar Dam Powerhouse Channel 6/12/2024 500 501 102 20.4%
Cougar Dam Regulating Outlet Channel 1/19/2022 1,000 995 26 2.6%
Cougar Dam Regulating Outlet Channel 4/20/2022 400 995 16 1.6%
Cougar Dam Regulating Outlet Channel 5/15/2022 2,570 500 64 12.8%
Cougar Dam Regulating Outlet Channel 10/14/2022 | 890 509 49 9.6%
Cougar Dam Regulating Outlet Channel 11/22/2022 | 350 504 24 4.8%
Cougar Dam Regulating Outlet Channel 12/13/2022 | 430 502 42 8.4%
Cougar Dam Regulating Outlet Channel 12/15/2022 | 360 1,010 56 5.5%
Cougar Dam Regulating Outlet Channel 12/20/2022 | 360 1,014 61 6.0%
Cougar Dam Regulating Outlet Channel 12/28/2022 | 900 704 14 2.0%
Cougar Dam Regulating Outlet Channel 1/30/2023 350 509 6 1.2%
Cougar Dam Regulating Outlet Channel 3/23/2023 800 511 3 0.6%
Cougar Dam Regulating Outlet Channel 3/30/2023 300 491 31 6.3%
Cougar Dam Regulating Outlet Channel 4/18/2023 800 501 2 0.4%
Cougar Dam Regulating Outlet Channel 5/10/2023 600 499 0 0.0%
Cougar Dam Regulating Outlet Channel 10/11/2023 | 350 518 14 2.7%
Cougar Dam Regulating Outlet Channel 11/8/2023 1,100 508 43 8.5%
Cougar Dam Regulating Outlet Channel 11/30/2023 | 310 505 26 5.1%
Cougar Dam Regulating Outlet Channel 12/18/2023 | 1,200 505 2 0.4%
Cougar Dam Regulating Outlet Channel 1/11/2024 890 505 65 12.9%
Cougar Dam Regulating Outlet Channel 2/7/2024 2,000 505 9 1.8%
Cougar Dam Regulating Outlet Channel 3/12/2024 720 499 16 3.2%
Cougar Dam Regulating Outlet Channel 4/1/2024 950 502 52 10.4%
Fall Creek Head of Reservoir 5/5/2023 3.82 756 15 2.0%
Fall Creek Head of Reservoir 5/10/2023 3.78 750 23 3.1%
Fall Creek Head of Reservoir 5/18/2023 3.51 511 7 1.4%
Fall Creek Head of Reservoir 5/24/2023 3.28 760 4 0.5%
Fall Creek Head of Reservoir 1/2/2024 3.79 755 137 18.1%
Fall Creek Head of Reservoir 2/2/2024 4.12 751 51 6.8%
Fall Creek Head of Reservoir 3/5/2024 4.26 750 74 9.9%
Fall Creek Head of Reservoir 3/26/2024 417 998 99 9.9%
Fall Creek Head of Reservoir 4/15/2024 413 2,000 241 12.1%
Fall Creek Head of Reservoir 5/21/2024 3.5 749 24 3.2%
Fall Creek Head of Reservoir 5/29/2024 3.4 749 111 14.8%
Fall Creek Head of Reservoir 6/13/2024 3.35 750 124 16.5%
Fall Creek Dam Regulating Outlet 6/8/2022 957 517 11 2.1%
Fall Creek Dam Regulating Outlet 6/30/2022 231 513 0 0.0%
Fall Creek Dam Regulating Outlet 7/13/2022 228 498 0 0.0%
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Fall Creek Dam Regulating Outlet 5/11/2023 83 998 0 0.0%
Fall Creek Dam Regulating Outlet 6/28/2023 89 992 0 0.0%
Fall Creek Dam Regulating Outlet 7/11/2023 48 1,006 0 0.0%
Fall Creek Dam Regulating Outlet 10/3/2023 60 1,020 0 0.0%
Fall Creek Dam Regulating Outlet 10/17/2023 | 2,630 1,011 14 1.4%
Fall Creek Dam Regulating Outlet 1/22/2024 1,028 999 12 1.2%
Fall Creek Dam Regulating Outlet 2/13/2024 1,700 1,004 47 4.7%
Fall Creek Dam Regulating Outlet 3/5/2024 1,000 1,001 14 1.4%
Fall Creek Dam Regulating Outlet 3/26/2024 55 1,600 0 0.0%
Fall Creek Dam Regulating Outlet 4/8/2024 124 2,000 0 0.0%
Hills Creek Head of Reservoir — Middle Fork 5/18/2023 10.2 519 44 8.5%
Willamette River
Hills Creek Head of Reservoir — Middle Fork 6/19/2023 8.9 760 6 0.8%
Willamette River
Hills Creek Head of Reservoir — Middle Fork 2/15/2024 9.9 761 1 0.1%
Willamette River
Hills Creek Head of Reservoir — Middle Fork 2/20/2024 10.05 749 18 2.4%
Willamette River
Hills Creek Head of Reservoir — Middle Fork 3/20/2024 10.78 752 16 2.1%
Willamette River
Hills Creek Head of Reservoir — Middle Fork 4/9/2024 9.5 2,001 9 0.4%
Willamette River
Hills Creek Head of Reservoir — Middle Fork 5/1/2024 9.8 750 32 4.3%
Willamette River
Hills Creek Head of Reservoir — Middle Fork 5/23/2024 9.6 749 11 1.5%
Willamette River
Hills Creek Head of Reservoir — Middle Fork 6/20/2024 8.9 750 7 0.9%
Willamette River
Hills Creek Dam Powerhouse 9/27/2023 400 510 9 1.8%
Hills Creek Dam Powerhouse 10/17/2023 | 460 509 8 1.6%
Hills Creek Dam Powerhouse 10/31/2023 470 503 8 1.6%
Hills Creek Dam Powerhouse 11/15/2023 660 500 46 9.2%
Hills Creek Dam Powerhouse 1/23/2024 910 505 8 1.6%
Hills Creek Dam Powerhouse 2/22/2024 420 1,473 31 21%
Hills Creek Dam Powerhouse 3/13/2024 450 1,494 11 0.7%
Hills Creek Dam Powerhouse 4/11/2024 830 3,996 74 1.9%
Hills Creek Dam Powerhouse 6/4/2024 200 1,250 51 4.1%
Hills Creek Dam Powerhouse 1/6/2022 810 596 20 3.4%
Hills Creek Dam Powerhouse 2/16/2022 410 600 12 2.0%
Hills Creek Dam Powerhouse 2/25/2022 410 604 6 1.0%
Hills Creek Dam Powerhouse 12/7/2022 890 514 29 5.6%
Hills Creek Dam Powerhouse 2/25/2023 910 519 15 2.9%
Hills Creek Dam Powerhouse 4/26/2023 540 506 62 12.3%
Hills Creek Dam Powerhouse 5/17/2023 440 505 57 11.3%
Hills Creek Dam Powerhouse 6/3/2023 710 508 36 71%
Hills Creek Dam Powerhouse 6/27/2023 720 507 22 4.3%
Hills Creek Dam Powerhouse — RO Trial 9/27/2023 400 510 1 0.2%
Hills Creek Dam Powerhouse — RO Trial 10/17/2023 | 460 509 0 0.0%
Hills Creek Dam Powerhouse — RO Trial 10/31/2023 | 470 503 2 0.4%
Hills Creek Dam Powerhouse — RO Trial 11/15/2023 660 500 1 0.2%
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Hills Creek Dam Powerhouse — RO Trial 1/6/2022 810 596 5 0.8%
Hills Creek Dam Powerhouse — RO Trial 2/16/2022 410 600 0 0.0%
Hills Creek Dam Powerhouse — RO Trial 2/25/2022 410 604 1 0.2%
Hills Creek Dam Powerhouse — RO Trial 12/7/2022 890 514 3 0.6%
Hills Creek Dam Powerhouse — RO Trial 2/25/2023 910 519 0 0.0%
Hills Creek Dam Powerhouse — RO Trial 4/26/2023 540 506 12 2.4%
Hills Creek Dam Powerhouse — RO Trial 5/17/2023 440 505 2 0.4%
Hills Creek Dam Powerhouse — RO Trial 6/3/2023 710 508 2 0.4%
Hills Creek Dam Powerhouse — RO Trial 6/27/2023 720 507 0 0.0%
Hills Creek Dam Powerhouse — RO Trial 5/17/2023 440 505 2 0.4%
Hills Creek Dam Powerhouse — RO Trial 9/27/2023 400 510 1 0.2%
Hills Creek Dam Powerhouse — RO Trial 10/17/2023 | 460 509 0 0.0%
Hills Creek Dam Powerhouse — RO Trial 10/31/2023 | 470 503 2 0.4%
Hills Creek Dam Regulating Outlet 11/21/2023 | 2420 503 3 0.6%
Hills Creek Dam Regulating Outlet 11/29/2023 | 2130 504 2 0.4%
Hills Creek Dam Regulating Outlet 12/26/2023 | 750 505 10 2.0%
Hills Creek Dam Regulating Outlet 1/4/2024 100 503 5 1.0%
Hills Creek Dam Regulating Outlet 1/6/2022 820 605 13 2.1%
Hills Creek Dam Regulating Outlet 2/16/2022 410 593 19 3.2%
Hills Creek Dam Regulating Outlet 2/25/2022 420 625 6 1.0%
Hills Creek Dam Regulating Outlet 12/13/2022 | 610 516 1 0.2%
Hills Creek Dam Regulating Outlet 2/25/2023 920 478 0 0.0%
Hills Creek Dam Regulating Outlet 6/13/2023 760 760 0 0.0%
Lookout Point Head of Reservoir 4/5/2022 3,620 993 53 5.3%
Lookout Point Head of Reservoir 4/14/2022 3,821 987 19 1.9%
Lookout Point Head of Reservoir 5/18/2022 4,100 1,004 125 12.5%
Lookout Point Head of Reservoir 7/20/2022 1,110 1,005 9 0.9%
Lookout Point Head of Reservoir 10/27/2022 1,680 506 9 1.8%
Lookout Point Head of Reservoir 11/17/2022 1,520 510 0 0.0%
Lookout Point Head of Reservoir 12/12/2022 1,510 510 0 0.0%
Lookout Point Head of Reservoir 1/13/2023 2,940 516 10 1.9%
Lookout Point Head of Reservoir 6/2/2023 2,605 760 15 2.0%
Lookout Point Head of Reservoir 6/15/2023 1,610 765 6 0.8%
Lookout Point Head of Reservoir 6/29/2023 1,340 769 2 0.3%
Lookout Point Head of Reservoir 7/19/2023 1,180 765 0 0.0%
Lookout Point Head of Reservoir 8/22/2023 1,470 677 13 1.9%
Lookout Point Head of Reservoir 8/31/2023 1,660 751 0 0.0%
Lookout Point Head of Reservoir 9/20/2023 776 787 1 0.1%
Lookout Point Head of Reservoir 10/26/2023 1,190 755 0 0.0%
Lookout Point Head of Reservoir 11/15/2023 1,630 755 3 0.4%
Lookout Point Head of Reservoir 11/29/2023 3,020 760 2 0.3%
Lookout Point Head of Reservoir 12/19/2023 5,680 1,504 9 0.6%
Lookout Point Head of Reservoir 1/3/2024 2,010 1,505 2 0.1%
Lookout Point Head of Reservoir 2/14/2024 2,120 761 2 0.3%
Lookout Point Head of Reservoir 3/13/2024 3,170 1,498 15 1.0%
Lookout Point Head of Reservoir 4/8/2024 2,670 1,997 7 0.4%
Lookout Point Head of Reservoir 4/15/2024 4,130 2,002 20 1.0%
Lookout Point Head of Reservoir 5/1/2024 4,620 751 35 4.7%
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Lookout Point Head of Reservoir 5/23/2024 2,440 751 14 1.9%
Lookout Point Head of Reservoir 6/19/2024 1,300 756 0 0%
Lookout Dam Powerhouse 4/13/2022 2,925 998 0 0.0%
Lookout Dam Powerhouse 5/23/2023 2,920 3,999 32 0.8%
Lookout Dam Powerhouse 6/1/2023 2,950 4,011 6 0.1%
Lookout Dam Powerhouse 6/14/2023 3,130 4,010 4 0.1%
Lookout Dam Powerhouse 6/28/2023 3,160 4,010 3 0.1%
Lookout Dam Powerhouse 7/18/2023 2,700 4,012 9 0.2%
Lookout Dam Powerhouse 12/20/2023 4,910 16,007 29 0.2%
Lookout Dam Powerhouse 1/10/2024 6,986 17,553 3 0.02%
Lookout Dam Spillway 9/13/2023 1,850 3,636 0 0.0%
Lookout Dam Spillway 9/14/2003 1,850 3,998 0 0.0%
Lookout Dam Spillway 10/25/2023 | 1,730 4,042 0 0.0%
Lookout Dam Spillway 11/16/2023 1,600 4,005 12 0.3%
Lookout Dam Spillway 12/6/2023 2,100 8,007 18 0.2%
Lookout Dam Spillway 12/13/2023 | 6,000 8,011 148 1.8%
Lookout Dam Spillway 3/27/2024 3,600 7,800 11 0.1%
Lookout Dam Spillway 4/3/2024 3,100 6,599 7 0.1%
Dexter Dam Powerhouse 7/21/2022 1,560 976 2 0.2%
Dexter Dam Powerhouse 10/26/2022 2,950 1007 1 0.1%
Dexter Dam Powerhouse 11/1/2022 3,670 755 1 0.1%
Dexter Dam Powerhouse 11/17/2022 3,450 991 4 0.4%
Dexter Dam Powerhouse 12/6/2022 1,610 1010 10 1.0%
Dexter Dam Powerhouse 12/15/2022 1,540 1025 1 0.1%
Dexter Dam Powerhouse 3/16/2023 1,550 1,200 2 0.2%
Dexter Dam Powerhouse 5/25/2023 3,030 4,003 14 0.3%
Dexter Dam Powerhouse 6/7/2023 3,200 4,010 4 0.1%
Dexter Dam Powerhouse 6/21/2023 2,720 4,028 15 0.4%
Dexter Dam Powerhouse 7/6/2023 2,640 4,000 5 0.1%
Dexter Dam Powerhouse 8/2/2023 2,240 1,505 3 0.2%
Dexter Dam Powerhouse 8/23/2023 1,710 4,012 14 0.3%
Dexter Dam Powerhouse 9/6/2023 1,800 4,037 13 0.3%
Dexter Dam Powerhouse 10/4/2023 1,720 4,001 5 0.1%
Dexter Dam Powerhouse 1/9/2024 3,360 4,004 6 0.1%
Dexter Dam Spillway 3/23/2022 1,240 988 2 0.2%
Dexter Dam Spillway 5/4/2022 5,040 995 43 4.3%
Dexter Dam Spillway 5/24/2022 2,620 1018 67 6.6%
Dexter Dam Spillway 3/29/2023 1,280 1,199 5 0.4%
Dexter Dam Spillway 10/24/2023 1,590 1,514 18 1.2%
Dexter Dam Spillway 11/1/2023 1,450 1,506 9 0.6%
Dexter Dam Spillway 11/22/2023 | 3,480 1,516 0 0.0%
Dexter Dam Spillway 12/5/2023 2,050 4,006 10 0.2%
Dexter Dam Spillway 12/12/2023 | 4,050 4,001 13 0.3%
Dexter Dam Spillway 12/21/2023 | 4,850 4,005 3 0.1%
Dexter Dam Spillway 2/8/2024 8,500 2,067 0 0.0%
Dexter Dam Spillway 2/28/2024 1,200 1,959 11 0.6%
Dexter Dam Spillway 3/6/2024 1,250 2,000 4 0.2%
Dexter Dam Spillway 4/2/2024 3,370 1,962 0 0.0%

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page E-37




Rotary Screw Trap Bi-Annual Report W9127N23R0015

This page intentionally left blank

E a SEN\/IRONMENTAL
ASSESSMENT
SERVICES
%
Page E-38



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Appendix F —
Images of Injuries
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Appendix F: Example of Injury Photos

Figures

Figure F-1. Live fish with no external injuries (NXI) .........oooiiiii i F-5
Figure F-2. Descaling 1ess than 20% (DS<2) ...cooiueiiiiiiiie et e e e F-5
Figure F-3. Bloody Eye (hemorrhage) (EYB)........uuemiiiiiiiie et F-5
Figure F-4. Bleeding from VENt (BVT) ...ouuiiii ittt a e e e et ae e e e e e e e ennneees F-5
Figure F-5. Fin Blood Vessels BroKen (FVB).......o.ueoiiiii e F-6
Figure F-6. Gas Bubble Disease (fin ray/eye inclusions) (GBD) .........cccceiiiiiiiiiiii e F-7
Figure F-7. Pop Eye (eye popping out of head/missing eye) (POP).........ccoooiiiiiiiiiiiie e F-8
Figure F-8. Head INJUIY (HIN)... oo e e e e e e e F-8
Figure F-9. Operculum Damage (OPD) .......c.uuiii ittt F-8
Figure F-10. Body Injury (tears, scrapes, mechanical damage) (TEA) ..., F-9
Figure F-11. Bruising (any part of the body) (BRU) .........ccooiiiiiiiiie e F-9
Figure F-12. Hole Behind Pectoral Fin (HBP).........cooiiiiiiee et F-9
Figure F-13. Descaling greater than 20% (DS>2) ....ccc.uiiiiiiiiieie e F-10
Figure F-14. HEad ONlY (HO)...ooiii ittt e e e e e e et e e e e e e e s annraaeeeaeeeenennnrees F-10
Figure F-15. BOdy ONIY (BO) ...eeiiiiiiiiiieeii ettt ettt e ettt e e e e e e e et eaeaeesaennnraeeaaaeeeannnnes F-10
Figure F-16. Head Barely Connected (HBO)..........oiiiiiiiiiiiee e F-10
Figure F-17. Fin Damage (FID).......cooo ittt ettt e e nbe e e e e e e e eneee F-11
Figure F-18. Predation Marks (vert. claw or teeth marks) (PRD) .......occuuiiiiiiiiiii e F-11
Figure F-19. Copepods (0N gills or fiNS) (COP) ......eiiiiiiiieieie e F-11
Figure F-20. FUNGUS (FUN).....ooiiii ettt et e e s b e e e e nae e e e F-12
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Figure F-1. Live fish with no external injuries (NXI)

Figure F-2. Descaling less than 20% (DS<2)

Figure F-3. Bloody Eye (hemorrhage) (EYB)

Figure F-4. Bleeding from Vent (BVT)
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Figure F-5. Fin Blood Vessels Broken (FVB)
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Figure F-6. Gas Bubble Disease (fin ray/eye inclusions) (GBD)
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Figure F-7. Pop Eye (eye popping out of head/missing eye) (POP)

Figure F-8. Head Injury (HIN)

Eeee—— .

SINIWNAA

Figure F-9. Operculum Damage (OPD)
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Figure F-12. Hole Behind Pectoral Fin (HBP)
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Figure F-15. Body Only (BO)

Figure F-16. Head Barely Connected (HBO)
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Figure F-19. Copepods (on gills or fins) (COP)
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Figure F-20. Fungus (FUN)
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Images of Non-Target Species
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Appendix G: Images of Non-Target Species

Figures

FIQUIE G-1. BIUEGIIl ...ttt ettt e e ettt e e e e st e e e e s e e e e e ste e e e e nteeeeennteeeeaneeeeeannees G-5
FIgure G-2. JUVENIIE LAmMPIEY ....ccii ittt e et e e e e e s et e e e e e e s s e nsaraeeaaaeesannrnneees G-5
Figure G-3. Brown BUIIN@Ad..........cco it e e e e e e e e e e e e e e e s e nnrnreees G-6
FIQUIE G-4. BUIl TIOUL.....c ettt e et e e e e e e e e e e e e e s e eaaabeeeeaaeesaasssreseaaeeeeannrnneees G-6
T U I C Rt O =T o] o = USSP G-6
Figure G-6. CUNroat TrOUL........oo e ettt e e e ne e e e ees G-7
Figure G-7. LONGNOSE DACE.......coueiiieiiiiie ettt ettt e e et e e e bt e e s e bt e e e e nee e e e ennes G-7
FIGUIE G-8. KOKBNEE ...t b e e e b e e s e b be e e e e bbe e e e eanes G-7
FIGUIE G-, SCUIDIN .ttt e bt e e e bt e e e e b e e e e b e e e s e bbe e e e e nbe e e e annes G-8
Figure G-10. SmMallMOULN BASsS ........ccoiiiiiiiiiiie et G-8
FIQUre G-11. SPOHEA BaASS......ciiiiiiiiie ittt e ettt e e et e e e ettt e e e e ste e e e e nte e e e enteeeeaneeeeeannees G-8
FIQUIE G-12. WAIEYE ......eeie ettt ettt et e e ettt e e e e st e e e e ste e e e anste e e e esteeeeansteeeeanneeeeeannees G-9
Figure G-13. Western MoSQUItOTISN .........oooiiiiiii e e e e e G-9
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Figure G-1. Bluegill

Figure G-2. Juvenile Lamprey (Many juvenile lamprey cannot accurately be identified to species in
the field)
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Figure G-5. Crappie
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Figure G-8. Kokanee
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Figure G-10. Smallmouth Bass

ey

=2

Figure G-11. Spotted Bass
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Figure G-13. Western Mosquitofish
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Images of Traps Sampling in Various Conditions
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Appendix H: Images of Traps Sampling in Various Conditions

Figures and Tables

Figure H-1. Labelled image of a rotary screw trap showing parts and terminology...........c.ccccceevveveenee. H-5
Figure H-2. RST sampling at the Breitenbush River site in low flow. ..........ccccccoiiiiiiiiiiici e, H-5
Figure H-3. RST sampling at the Detroit Head of Reservoir site in medium flow.............cccccceeeeiiinnnnen, H-6
Figure H-4. RST sampling at the Big Cliff Dam at low flow (left) and high flow (right). ..........c...cceennnn. H-7
Figure H-5. RST sampling at the Green Peter Head of Reservoir — Middle Santiam site in low flow. ..... H-7
Figure H-6. Green Peter Dam Tailrace — Middle Santiam River at low flow, not sampling, (left) and high
FOW (FIGNE). oo e e e e e e e e e et re e e e et re e e e anareaeeannees H-8
Figure H-7. Foster Dam Head of Reservoir — South Santiam River at low (left), medium (middle), and
high, not sampling (Fight) fIOW. .......cooiiiii e H-8
Figure H-8. Cougar Dam Head of Reservoir not sampling at high flow...........cccocccci H-9
Figure H-9. Cougar Dam — Regulating Outlet at medium (left) and high (right) flow............cccccoeieenne. H-9
Figure H-10. Cougar Dam — Powerhouse Channel when not sampling (above) and when sampling with
high debris (FGNT). ...coeeiie e e ee e e nneee s H-10
Figure H-11. Fall Creek Head of Reservoir at low (left), medium (middle), and high not sampling (right)
1101 SRR H-10
Figure H-12. Fall Creek Dam Tailrace at low (left) and high (right) flow..........ccoooiiiiii H-11

Figure H-13. RST sampling at the Hills Creek Head of Reservoir — Middle Fork Willamette River site in

MNEAIUM FIOW. ..o et e e e e et e e e e e e e e e e e e e e e e e eeanans H-11

Figure H-14. Hills Creek Dam — Regulating Outlet sampling at high (top) and medium (bottom) flow. . H-12

Figure H-15. Hills Creek Dam — Powerhouse Channel sampling at low flow. ..........cccocociiiiiiiins H-12

Figure H-16. Lookout Point Head of Reservoir sampling at medium (top) and high (bottom) flow. ....... H-13

Figure H-17. Lookout Dam Tailrace — SPillWay..........ccccuiiiiiiiiie e e e eneeee e H-13

Figure H-18. Lookout Dam Tailrace — Powerhouse Channel in the old orientation where one trap was
staggered behind the other (top) and in the new orientation side by side (bottom). ......... H-14

Figure H-19. Dexter Dam Tailrace at the old location (top) and the new location (bottom). .................. H-14

Table H-1. RST sampling constraints by flow/river level and other considerations at sampling sites.... H-15
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Figure H-2. RST sampling at the Breitenbush River site in low flow.
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Figure H-3. RST sampling at the Detroit Head of Reservoir site in medium flow.
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Figure H-5. RST sampling at the Green Peter Head of Reservoir — Middle Santiam site in low flow.
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Figure H-6. Green Peter Dam Tailrace — Middle Santiam River at low flow, not sampling, (left) and
high flow (right).

Figure H-7. Foster Dam Head of Reservoir — South Santiam River at low (left), medium (middle),
and high, not sampling (right) flow.
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Figure H-9. Cougar Dam — Regulating Outlet at medium (left) and high (right) flow.

ENVIRONMENTAL
EAS ASSESSMENT
SERVICES
Page H-9



Rotary Screw Trap Bi-Annual Report W9127N23R0015

Figure H-10. Cougar Dam — Powerhouse Channel when not sampling (above) and when sampling
with high debris (right).

Figure H-11. Fall Creek Head of Reservoir at low (left), medium (middle), and high not sampling
(right) flow.
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Figure H-13. RST sampling at the Hills Creek Head of Reservoir — Middle Fork Willamette River site
in medium flow.
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Figure H-14. Hills Creek Dam — Regulating Outlet sampling at high (top) and medium (bottom)
flow.

s

Figure H-15. Hills Creek Dam — Powerhouse Channel sampling at low flow.
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Figure H-16. Lookout Point Head of Reservoir sampling at medium (top) and high (bottom) flow.

Figure H-17. Lookout Dam Tailrace — Spillway.
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Figure H-18. Lookout Dam Tailrace — Powerhouse Channel in the old orientation where one trap
was staggered behind the other (top) and in the new orientation side by side (bottom).

O

Figure H-19. Dexter Dam Tailrace at the old location (top) and the new location (bottom).
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Table H-1. RST sampling constraints by flow/river level and other considerations at sampling

sites.

RST Sampling Site

Flow Level Necessitating RST to
be Raise to Non-sampling
Position

Other Factors Observed That Result in
Sampling Outages

Breitenbush River

Unknown at this time.

Rapid increase in flow results in large
amounts of debris causing damage to the
RST and captured fish. These increases
require the RST to be raised and secured.

Big Cliff Dam Tailrace

Flows exceeding 5,000 cfs

Debris passage events require the trap to
be raised and secured.

Detroit Head of Reservoir-
North Santiam River

Unknown at this time.

Rapid increase in flow results in large
amounts of debris causing damage to the
RST and captured fish. These increases
require the RST to be raised and secured.

Green Peter Dam Tailrace

Flows exceeding 4,000 cfs

Surface spill has resulted in significant
amounts of woody debris stopping the
RST and creating hazardous conditions
for captured fish.

Cougar Dam Tailrace RO

Flows exceeding 4,000 cfs

Adjustments need to be made for flow
changes above 2,500 cfs in order for
sampling above that level to occur.

Fall Creek Dam

Flows exceeding 3,500 cfs

Sediment and woody debris have resulted
in conditions that the RST cannot sample
in. These conditions typically occur during
drawdown.

Dexter Dam

Unknown at this time.

Trap is sampling in a new location and
other factors impacting sampling are still
to be determined.

Lookout Dam

Flows exceeding 10,000 cfs

High debris loads can impact RST
sampling. This usually occurs with surface
spill.

Lookout Point Head of
Reservoir

Flows exceeding 5,000 cfs

High debris loads can impact RST
sampling and damage captured fish.

Hills Creek Dam Tailrace RO

Flows exceeding 3,000 cfs

N/A

Hills Creek Dam Tailrace PH

Unknown at this time.

High debris loads have been observed but
have not been severe enough to impede
sampling to date.

Hills Creek Head of
Reservoir- Middle Fork
Willamette

Unknown at this time.

Rapid increase in flow results in large
amounts of debris causing damage to the
RST and captured fish. These increases
require the RST to be raised and secured.
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Appendix | —

Adult Chinook Out planting Above Willamette
Valley Projects 2010 to 2023 and Multi-year
Figures and Length Tables of Weekly Chinook
Capture for Sites Sampling During the 2021 to
2024 Seasons
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Appendix I: Adult Chinook Out planting Above Willamette Valley Projects 2010 to
2023 and Multi-year Figures and Length Tables of Weekly Chinook Capture for
Sites Sampling During the 2021 to 2024 Seasons

Figures and Tables

Figure I-1. Weekly Chinook capture at the Breitenbush River RST for 2023 and 2024 sampling.............. I-5
Figure 1-2. Weekly Chinook capture at the Detroit Head of Reservoir- North Santiam RST for 2023 and
D40 Y=g ] o] 10T RSP SO I-6
Figure 1-3. Weekly Chinook capture at the Big Cliff Dam RST for 2021 through 2024 sampling. .............. -7
Figure |-4. Weekly Chinook capture at the Green Peter Head of Reservoir RST for 2023 and 2024
L= 10 ] o] 11 o SR PRRROPRSR 1-8
Figure 1-5. Weekly Chinook capture at the Green Peter Dam Tailrace RST for 2023 and 2024 sampling. ...
............................................................................................................................................... I-9
Figure I-6. Weekly Chinook capture at the Foster Head of Reservoir- South Santiam RST for 2022
through 2024 SAMPIING. ....coiiiiiiei e e I-10
Figure I-7. Weekly Chinook capture at the Cougar Head of Reservoir RST for 2022 through 2024
L5721 0] 0] L1 o Vo PP UUPRP I-10
Figure I-8. Weekly Chinook capture at the Cougar Dam PH RSTs for 2021 through 2023 sampling...... 1-11
Figure 1-9. Weekly Chinook capture at the Cougar Dam RO RST for 2021 through 2023 sampling. ...... 1-11
Figure 1-10. Weekly Chinook catch at the Fall Creek Head of Reservoir RST for 2021 through 2024
L5201 o] L1 Vo TSP PRPRR -12
Figure I-11. Weekly Chinook capture at the Fall Creek Dam RST for 2022 through 2024 sampling. ...... 1-12
Figure I-12. Weekly Chinook capture at the Hills Creek Head of Reservoir- Middle Fork Willamette RST
for 2023 and 2024 SAMPIING. ....eeiiiiiiiie e 1-13

Figure I-13. Weekly Chinook capture at the Hills Creek Dam RSTs for 2021 through 2024 sampling. ...I-14

Figure I-14. Weekly Chinook capture at the Lookout Point Head of Reservoir RST for 2022 through 2024
= 0 ] o] [ o o T PP PPPTP 1-14

Figure I-15. Weekly Chinook capture at the Lookout Dam Tailrace RSTs for 2021 through 2024 sampling.
............................................................................................................................................. I-15

Figure 1-16. Weekly Chinook capture at the Dexter Dam Tailrace RST for 2022 through 2024 sampling.....

Table I-1. Adult Chinook Out planting Above Willamette Valley Projects 2010 to 2023............cccceeeeeee.. I-16

Table |-2. Length tables of Chinook salmon captured at the Breitenbush RST by brood year from 2023-
2024 ..ttt ettt e ettt ettt ettt e e et e e teeeanteeaneeeaneeeanteeeanneeaneeans I-19

Table I-3. Length tables of O. mykiss captured at the Breitenbush RST by brood year from 2023-2024......
............................................................................................................................................. 1-19

Table I-4. Length tables of Chinook salmon captured at the Detroit Head of Reservoir RST by brood year
frOmM 2023-2024 ...t e et e e e e —e e e e araeeeeaareeeeanees I-19

Table I-5. Length tables of O. mykiss captured at the Detroit Head of Reservoir RST by brood year from
20232024 ...ttt te e te ettt eh ettt e et e bt e eheeaaeeaneeaneeenreeneeareeas I-19

Table I-6. Length tables of Chinook salmon captured at the Big Cliff Dam RST by brood year from 2022-
2024 ettt Ee e Ee e teeaEe e R et ea et e et e bt e eheeeheeenteeneeenreeteeareeas 1-20
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Table I-7. Length tables of O. mykiss captured at the Big Cliff Dam RST by brood year from 2023-2024. ...

............................................................................................................................................. 1-20
Table I-8. Length tables of Chinook salmon captured at the Green Peter Head of Reservoir RST by brood
year from 2023-2024 ... e 1-20
Table I-9. Length tables of O. mykiss captured at the Green Peter Head of Reservoir RST by brood year
frOmM 20232024 ... e e e e e e e are e e e arae e e e rreaeeannees [-21
Table I-10. Length tables of Chinook salmon captured at the Green Peter Dam RST by brood year from
20232024 ... e — e e e et — e e e e e —— et e e a———eeeataaee e e nreeaeanraeeeannnaeans [-21
Table I-11. Length tables of O. mykiss salmon captured at the Green Peter Dam RST by brood year from
20232024 ...t e b et e e ettt e e e e ba e e e e e nt e e e e e naeeeeanaeeeeanneeens [-21
Table 1-12 Length tables of Chinook salmon captured at the Foster Head of Reservoir RST by brood year
frOmM 2022-2024 ... e e e e e e e e e aare e e e aareaeeanees 1-21
Table 1-13. . Length tables of O. mykiss salmon captured at the Foster Head of Reservoir RST by brood
year from 2022-2024 ... e [-22
Table 1-14. Length tables of Chinook salmon captured at the Cougar Head of Reservoir RST by brood
year from 2022-2024 ... e [-22
Table I-15. Length tables of Chinook salmon captured at the Cougar Dam RST by brood year from 2022-
20 SRR [-22
Table 1-16. Length tables of Chinook salmon captured at the Fall Creek Head of Reservoir RST by brood
year from 2022-2024 ...t e e e e e e e e e e e e e e e a e aaaeeeaaann 1-23
Table 1-17. Length tables of Chinook salmon captured at the Fall Creek Dam RST by brood year from
2022-2024. ...t et et e e e — e et e e et et e e e anaeee e e nte e e e e naaeeeannaeens [-23
Table 1-18. Length tables of Chinook salmon captured at the Hills Creek Head of Reservoir RST by brood
year from 202-2024..........ooo et e e e anaeee s 1-23
Table I-19. Length tables of Chinook salmon captured at the Hills Creek Dam RST by brood year from
202712024 ... e e e — e e e et — e e e e ———eeeat——eeean—aaeeanraeeeaanraeaeannraees [-23
Table 1-20. Length tables of Chinook salmon captured at the Lookout Point Head of Reservoir RST by
brood year from 2022-2024. ...........oo i 1-24
Table I-21. Length tables of Chinook salmon captured at the Lookout Point Dam RST by brood year from
2022-2024. ... et e e ettt e e e e ——te e e e ——eeeeatatee e e nrteeeanaaeeeannnaeans [-24
Table 1-22. Length tables of Chinook salmon captured at the Dexter Dam RST by brood year from 2022-
0 SRR [-24
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Figure I-1. Weekly Chinook capture at the Breitenbush River RST for 2023 and 2024 sampling.
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Figure I-2. Weekly Chinook capture at the Detroit Head of Reservoir- North Santiam RST for 2023
and 2024 sampling.
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Figure I-3. Weekly Chinook capture at the Big Cliff Dam RST for 2021 through 2024 sampling.
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Figure I-4. Weekly Chinook capture at the Green Peter Head of Reservoir RST for 2023 and 2024
sampling.
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Figure 1-6. Weekly Chinook capture at the Foster Head of Reservoir- South Santiam RST for 2022

through 2024 sampling.
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Figure I-7. Weekly Chinook capture at the Cougar Head of Reservoir RST for 2022 through 2024

sampling.
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Figure 1-8. Weekly Chinook capture at the Cougar Dam PH RSTs for 2021 through 2023 sampling.
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Figure 1-9. Weekly Chinook capture at the Cougar Dam RO RST for 2021 through 2023 sampling.
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Figure I-11. Weekly Chinook capture at the Fall Creek Dam RST for 2022 through 2024 sampling.
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Figure 1-12. Weekly Chinook capture at the Hills Creek Head of Reservoir- Middle Fork Willamette
RST for 2023 and 2024 sampling.
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Figure I-13. Weekly Chinook capture at the Hills Creek Dam RSTs for 2021 through 2024 sampling.
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Figure I-14. Weekly Chinook capture at the Lookout Point Head of Reservoir RST for 2022 through

2024 sampling.
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Figure I-15. Weekly Chinook capture at the Lookout Dam Tailrace RSTs for 2021 through 2024
sampling.
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Figure 1-16. Weekly Chinook capture at the Dexter Dam Tailrace RST for 2022 through 2024
sampling.
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Table I-1. Adult Chinook Out planting Above Willamette Valley Projects 2010 to 2023.

Sub-Basin Location Year Total Females | Total Males | Total Chinook
Out planted Out planted Outplants
North Santiam Above Detroit Reservoir 2010 1143 1341 2484
North Santiam Above Detroit Reservoir 2011 63 85 148
North Santiam Above Detroit Reservoir 2012 121 132 253
North Santiam Above Detroit Reservoir 2013 524 579 1103
North Santiam Above Detroit Reservoir 2014 299 573 872
North Santiam Above Detroit Reservoir 2015 689 829 1518
North Santiam Above Detroit Reservoir 2016 804 434 1238
North Santiam Above Detroit Reservoir 2017 732 883 1615
North Santiam | North Santiam Above Detroit 2018 392 387 779
Reservoir
North Santiam Breitenb_ush River Above Detroit 2018 104 121 295
Reservoir
North Santiam | North Santiam Above Detroit 2019 315 350 665
Reservoir
North Santiam Breitenbysh River Above Detroit 2019 143 299 365
Reservoir
North Santiam | North Santiam Above Detroit 2020 798 1085 1883
Reservoir
North Santiam Breitenbysh River Above Detroit 2020 341 350 691
Reservoir
North Santiam | North Santiam Above Detroit 2021 288 466 754
Reservoir
North Santiam Breitenbysh River Above Detroit 2021 127 433 560
Reservoir
North Santiam | North Santiam Above Detroit 2022 1417 1543 2960
Reservoir
North Santiam Breltenb_ush River Above Detroit 2022 540 508 1048
Reservoir
North Santiam | North Santiam Above Detroit 2023 720 708 1428
Reservoir
North Santiam Breltenb_ush River Above Detroit 2023 300 206 596
Reservoir
S Geritem | Dol Sk Ele s 2010 232 488 720
Reservoir
Soviin Seriem | Dol Sk Ele Fesiss 2011 597 618 1215
Reservoir
Soviin Seriem | Dol Sk Ele Fesiss 2012 417 545 962
Reservoir
Soviin Seriem | Dol Sk Ele Fesiss 2013 428 476 904
Reservoir
Soviin Seriem | Do Skl elove B 2014 195 185 380
Reservoir
. South Santiam above Foster
South Santiam Reservoir 2015 270 347 617
. South Santiam above Foster
South Santiam Reservoir 2016 109 168 277
St Samrenn | SO SRR Elbeve FESEEr 2017 109 146 255
Reservoir
South Santiam | South Santiam above Foster 2018 25 62 87
eservoir
South Santiam | S0uth Santiam above Foster 2019 58 78 136
eservoir
Soulh Sanmern | SoUl S Eleve Feisr 2020 142 211 353
Reservoir
Sovin Sertem | ol SR Eere Fesier 2021 64 115 179
Reservoir

E a SENVIRONMENTAL
ASSESSMENT
SERVICES
%
Page I-16



Rotary Screw Trap

Bi-Annual Report

W9127N23R0015

Sub-Basin Location Year Total Females | Total Males | Total Chinook
Out planted Out planted Outplants
Soviin Seriem | Dol Sk Ele Fesiss 2022 68 150 218
Reservoir
S S | oLt S efbev [Resits 2023 116 164 280
Reservoir
. Above Green Peter Reservoir-
South Santiam Middle Santiam River 2022 300 300 600
South Santiam | APove Green Peter Reservoir- 2022 100 100 200
Quartzville Creek
. Above Green Peter Reservoir-
South Santiam Middle Santiam River 2023 300 300 600
South Santiam | AAPove Green Peter Reservoir- 2023 100 100 200
Quartzville Creek
. South Fork McKenzie above
McKenzie Cougar Reservoir 2010 318 444 762
. South Fork McKenzie above
McKenzie Cougar Reservoir 2011 339 391 730
McKenzie Saiin ST bl BREMAR EDie 2012 447 504 951
Cougar Reservoir
McKenzie Saiin ST bl BREMAR EDie 2013 338 294 632
Cougar Reservoir
McKenzie Saiin ST bl BREMAR EDie 2014 462 235 697
Cougar Reservoir
McKenzie Saiin Sl A sl 2015 456 301 757
Cougar Reservoir
McKenzie Saiin Sk A sl 2016 410 309 719
Cougar Reservoir
McKenzie South Fork McKenzie above 2017 376 235 611
Cougar Reservoir
McKenzie e [Rark PIEReep e 2018 404 211 615
Cougar Reservoir
: South Fork McKenzie above
McKenzie Cougar Reservoir 2019 261 198 459
. South Fork McKenzie above
McKenzie Cougar Reservoir 2020 202 204 406
- South Fork McKenzie above
McKenzie Cougar Reservoir 2021 121 249 370
. South Fork McKenzie above
McKenzie Cougar Reservoir 2022 384 680 1064
- South Fork McKenzie above
McKenzie Cougar Reservoir 2023 27 65 92
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2010 Unknown Unknown 1422
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2011 Unknown Unknown 1741
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2012 Unknown Unknown 2520
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2013 Unknown Unknown 1966
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2014 Unknown Unknown 1065
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2015 Unknown Unknown 1086
Reservoir
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Sub-Basin Location Year Total Females | Total Males | Total Chinook
Out planted Out planted Outplants
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2016 Unknown Unknown 687
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2017 Unknown Unknown 741
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2018 137 245 382
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2019 358 422 780
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2020 371 519 890
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2021 193 283 476
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2022 386 426 812
Reservoir
North Fork Middle Fork
Middle Fork Willamette above Lookout Point 2023 21 50 71
Reservoir
. Middle Fork Willamette above
Middle Fork Hills Creek Reservoir 2018 110 225 335
. Middle Fork Willamette above
Middle Fork Hills Creek Reservoir 2019 142 159 301
. Middle Fork Willamette above
Middle Fork Hills Creek Reservoir 2020 252 275 527
. Middle Fork Willamette above
Middle Fork Hills Creek Reservoir 2021 0 0 0
Middle Fork dlatile Fak il e slione 2022 108 264 462
Hills Creek Reservoir
Middle Fork M_|ddle Fork Wlllame_tte above 2023 0 0 0
Hills Creek Reservoir
Fall Creek Fall Creek above Fall Creek 2013 Unknown Unknown 467
Reservoir
Fall Creek Fall Creek above Fall Creek 2014 Unknown Unknown 456
Reservoir
Fall Creek Fall Creek above Fall Creek 2015 Unknown Unknown 259
Reservoir
Fall Creek Fall Creek above Fall Creek 2016 Unknown Unknown 425
Reservoir
Fall Creek Fall Creek above Fall Creek 2017 Unknown Unknown 204
Reservoir
Fall Creek Fall Cregk above Fall Creek 2018 Unknown Unknown 94
Reservoir
Fall Creek Fall Creek above Fall Creek 2019 58 191 249
Reservoir
Fall Creek Fall Creek above Fall Creek 2020 310 524 834
Reservoir
Fall Creek Fall Cregk above Fall Creek 2021 41 55 96
Reservoir
Fall Creek Fall Cregk above Fall Creek 2022 58 81 139
Reservoir
Fall Creek Fall Creek above Fall Creek 2023 56 63 119
eservoir
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Table I-2. Length tables of Chinook salmon captured at the Breitenbush RST by brood year from
2023-2024.

Species Date Range BY Num.ber of | Average Min. F.L. | MaxF.L. Median
Fish F.L. (mm) (mm) (mm) F.L. (mm)
Chinook 2/1/123-6/30/23 22 30 55.5 44 68 55
Chinook 7/1/23-11/30/23 22 347 89.7 51 114 91
Chinook 2/1/124-6/30/24 23 3,079 36.4 29 69 36
Chinook 2/1/24-6/30/24 22 29 96.7 81 147 95

Table I-3. Length tables of O. mykiss captured at the Breitenbush RST by brood year from 2023-
2024.

Species Date Range BY Num.ber of | Average Min. F.L. | MaxF.L. Median
Fish F.L. (mm) (mm) (mm) F.L. (mm)
O. mykiss 2/1/23-6/30/23 23 2 51.5 27 76 N/A
O. mykiss 2/1/23-6/30/23 22 2 113.5 107 120 N/A
O. mykiss 7/1/23-11/30/23 21 2 169.0 139 192 N/A
O. mykiss 7/1/123-11/30/23 22 8 125.1 85 151 132
O. mykiss 7/1/23-11/30/23 23 347 311 21 165 27
O. mykiss 2/1/24-6/30/24 24 8 28.9 26 31 29
O. mykiss 2/1/124-6/30/24 23 48 101.3 33 193 90
O. mykiss 2/1/24-6/30/24 22 1 270.0 270 270 N/A

Table I-4. Length tables of Chinook salmon captured at the Detroit Head of Reservoir RST by
brood year from 2023-2024.

Species | Dawrange | sy | Numberol [ veame [ e rL [ axL | Medar
Chinook 1/1/23-6/30/23 21 1 61.0 61 61 N/A
Chinook 1/1/23-6/30/23 22 9,125 35.6 28 70 35
Chinook 7/1/23-11/30/23 22 1,015 76.0 33 117 79
Chinook 2/1/24—-6/30/24 22 49 86.6 69 107 86
Chinook 2/1/24—-6/30/24 23 26,808 36.6 28 72 36

Table I-5. Length tables of O. mykiss captured at the Detroit Head of Reservoir RST by brood year
from 2023-2024.

Spocies | Datorange | oy | Mmberof | fverase T e P [ MaxEL ' odar
O. mykiss 1/1/23-6/30/23 19 1 408.0 408 408 N/A
O. mykiss 1/1/23-6/30/23 21 1 188.0 188 188 N/A
O. mykiss 1/1/23-6/30/23 22 7 79.4 49 99 82
O. mykiss 1/1/23-6/30/23 23 484 35.5 25 46 35
O. mykiss 7/1/23-11/30/23 21 2 199.5 169 230 N/A
O. mykiss 7/1/23-11/30/23 22 1 112.0 112 112 N/A
O. mykiss 7/1/23-11/30/23 23 94 35.8 20 90 26
O. mykiss 2/1/24-6/30/24 21 1 315.0 315 315 N/A
O. mykiss 2/1/24-6/30/24 22 12 170.3 142 197 170
O. mykiss 2/1/24-6/30/24 23 40 72.8 34 115 74
O. mykiss 2/1/24-6/30/24 24 10 30.1 22 39 28.5
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Table I-6. Length tables of Chinook salmon captured at the Big Cliff Dam RST by brood year from
2022-2024.

Species Date Range BY Number of | Average F.L. | Min. F.L. | Max F.L. | Median F.L.

P g Fish (mm) (mm) (mm) (mm)
Chinook 12/1/21-6/30/22 | 20 290 165.2 100 260 160
Chinook 511/22-12131/22 | 202" 897 137.1 31 283 131
Chinook 1/1/23-6/30/23 | 20 42 202.8 157 340 195
Chinook 1/1/23-6/30/23 | 21 125 155.8 72 199 160
Chinook 1/1/23-6/30/23 | 22 156 51.8 29 130 37
Chinook 711/23-12/31/23 | 20 4 234.8 199 300 220
Chinook 7/1/23-12/31/23 212‘;”“' 377 137.0 91 191 137
Chinook 1/1/24-6/30/24 2122”" 895 144.8 80 231 142
Chinook 1/1/23-6/30/23 | 23 42 98.4 35 121 107

Table I-7. Length tables of O. mykiss captured at the Big Cliff Dam RST by brood year from 2023-
2024.

Species Date Range BY Number | Average F.L. | Min.F.L. | MaxF.L. Median
of Fish (mm) (mm) (mm) F.L. (mm)
O. mykiss 1/1/23-6/30/23 21 3 297.0 274 335 282
O. mykiss 1/1/23-6/30/23 22 27 200.4 155 269 194
O. mykiss 1/1/23-6/30/23 23 47 29.7 25 7 28
O. mykiss 711/23-12/31/23 21 1 295.0 295 295 N/A
O. mykiss 711/23-12/31/23 22 2 151.0 145 157 N/A
O. mykiss 7/1/23-12/31/23 23 171 31.8 24 120 29
O. mykiss 1/1/24-6/30/24 21 1 275.0 275 275 N/A
O. mykiss 1/1/24-6/30/24 22 39 199.4 154 260 195
O. mykiss 1/1/24-6/30/24 23 8 78.8 34 124 79
O. mykiss 1/1/24-6/30/24 24 26 30.4 25 39 29

Table I-8. Length tables of Chinook salmon captured at the Green Peter Head of Reservoir RST by
brood year from 2023-2024.

Species Date Range BY Num.ber Average F.L. | Min. F.L. Max F.L. Median
of Fish (mm) (mm) (mm) F.L. (mm)
Chinook 1/1/23-6/30/23 22 21 36.4 33 45 36
Chinook 7/1/23-11/30/23 22 4 105.5 98 114 105
Chinook 2/1/24-6/30/24 22 5 91.6 81 104 92
Chinook 2/1/24-6/30/24 23 806 36.2 32 70 36
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Table I-9. Length tables of O. mykiss captured at the Green Peter Head of Reservoir RST by brood
year from 2023-2024.

Species Date Range BY Num.ber Average F.L. | Min. F.L. Max F.L. Median
of Fish (mm) (mm) (mm) F.L. (mm)
O. mykiss 1/1/23-6/30/23 23 1 36.0 36 36 N/A
O. mykiss 2/1/24-6/30/24 21 1 255.0 255 255 N/A
O. mykiss 2/1/24-6/30/24 22 3 174 139 215 168
O. mykiss 2/1/24-6/30/24 23 18 95.2 75 115 92
O. mykiss 2/1/24-6/30/24 24 2 23.5 20 27 N/A

Table 1-10. Length tables of Chinook salmon captured at the Green Peter Dam RST by brood year
from 2023-2024.

Species Date Range BY Num_ber of | Average F.L. | Min. F.L. | Max F.L. Median
Fish (mm) (mm) (mm) F.L. (mm)
Chinook 1/1/23-6/30/23 22 100 66.8 33 98 66
Chinook 7/1/23-12/31/23 22 7 1121 89 1565 103
Chinook 1/1/24-6/30/24 22 51 146.6 98 173 149
Chinook 1/1/24-6/30/24 23 77 105.3 36 141 107

Table I-11. Length tables of O. mykiss salmon captured at the Green Peter Dam RST by brood year
from 2023-2024.

Species Date Range BY Nur:ilgﬁr of Ave(r'a:lgn?)F.L. M;nm:‘)L M(ar:(mI:.)L. FI.\:Ifc(ill::‘ :
O. mykiss 1/1/23-6/30/23 21 5 271.4 240 318 268
O. mykiss 1/1/23-6/30/23 22 5 185.8 174 195 185
O. mykiss 1/1/23-6/30/23 23 1 29.0 29 29 N/A
O. mykiss 7/1/23-12/31/23 22 1 125.0 125 125 N/A
O. mykiss 1/1/24-6/30/24 23 8 188.9 162 225 187.5

Table I1-12 Length tables of Chinook salmon captured at the Foster Head of Reservoir RST by
brood year from 2022-2024.

. Number of | Average F.L. | Min. F.L. | Max F.L. Median
Sz DR R = Fish (mm) (mm) (mm) | F.L.(mm)
Chinook 5/7/22—-6/30/22 20 5 124.4 108 138 127
Chinook 5/7/22-6/30/22 21 61 39.7 31 80 35

20
Chinook 7/1/22-11/30/22 and 62 104.5 81 161 142.5
21
Chinook 2/1/23-6/30/23 21 21 108.6 93 134 109
Chinook 2/1/23-6/30/23 22 555 37.8 30 95 36
Chinook 7/1/23-11/30/23 22 33 105.3 63 123 107
Chinook 2/1/24-6/30/24 22 3 100.7 79 120 103
Chinook 2/1/24-6/30/24 23 36 40.3 35 86 38
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Table I-13. . Length tables of O. mykiss salmon captured at the Foster Head of Reservoir RST by
brood year from 2022-2024.

Species Date Range BY Number of | Average F.L. | Min.F.L. | MaxF.L. Median
Fish (mm) (mm) (mm) F.L. (mm)
O. mykiss 5/7/22-6/30/22 22 32 35.5 28 65 35
O. mykiss 5/7/22-6/30/22 21 16 110.5 88 132 111
O. mykiss 5/7/22-6/30/22 20 42 172.3 141 213 170
O. mykiss 7/1/23-11/30/23 22 65 88.2 68 17 85
O. mykiss 7/1/23-11/30/23 21 68 148.1 125 205 145
O. mykiss 2/1/24-6/30/24 22 19 180.1 135 232 186
O. mykiss 2/1/24-6/30/24 23 25 97.3 71 132 98
O. mykiss 2/1/24-6/30/24 24 159 31.1 24 51 30

Table I-14. Length tables of Chinook salmon captured at the Cougar Head of Reservoir RST by
brood year from 2022-2024.

Species Date Range BY Num.ber of | Average F.L. | Min. F.L. | Max F.L. Median
Fish (mm) (mm) (mm) F.L. (mm)
Chinook 3/7/22-6/30/22 20 34 91.6 64 150 76
Chinook 3/7/22-6/30/22 21 542 39 27 77 37
Chinook 7/1/22-11/30/22 21 134 78.6 60 99 78
Chinook 2/1/23- 6/30/23 21 32 88.2 73 106 89
Chinook 2/1/23-6/30/23 22 4,592 36.2 25 64 36
Chinook 7/1/23-11/30/23 21 1 104 104 104 N/A
Chinook 7/1/23-11/30/23 22 1,228 58.4 36 98 56
Chinook 2/1/24-6/30/24 22 28 79.6 51 95 82.5
Chinook 2/1/24-6/30/24 23 226 36.1 31 70 36

Table I-15. Length tables of Chinook salmon captured at the Cougar Dam RST by brood year from

2022-2024.

Speces | Datorange | oy | lamber [ AverageFL. [ ML [ Men L [ Modan
Chinook 12/1/21-6/30/22 20 290 165.2 100 260 160
Chinook 1/1/22-6/30/22 21 408 38.4 27 64 37
Chinook 7/1/22-11/30/22 | 20 and 21 1,802 142.9 53 247 144
Chinook 1/1/23-6/30/23 21 802 1441 76 196 149
Chinook 1/1/23-6/30/23 22 62 57.3 33 102 54.5
Chinook 7/1/23-11/30/23 20 141 211.0 182 286 209
Chinook 7/1/23-11/30/23 | 21 and 22 4,695 114.3 47 176 115
Chinook 1/1/24-6/30/24 | 21 and 22 1,091 116.2 57 207 118
Chinook 1/1/24-6/30/24 23 40 48.5 35 80 39.5
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Table 1-16. Length tables of Chinook salmon captured at the Fall Creek Head of Reservoir RST by

brood year from 2022-2024.

Species Date Range BY Nur:igﬁr of Ave{;gl]ﬁ)F.L. M;:"ﬁ)L M(an):rl;.)L. F',\:Ifc(i::\ ;
Chinook 1/11/22-5/31/22 19 1 255.0 255 255 N/A
Chinook 1/11/22-5/31/22 20 6 128.3 119 139 128.5
Chinook 1/1/23-5/31/23 22 148 36.7 31 86 34
Chinook 1/1/24—6/30/24 22 7 121.9 114 134 121

Table I-17. Length tables of Chinook salmon captured at the Fall Creek Dam RST by brood year

from 2022-2024.

Species Date Range BY Nu?it;ir of Ave{;gl]ﬁ)F.L. M;:"ﬁ)L M?n):nlz.)L. FI.\:I_??::; \
Chinook 10/15/22-12/31/22 20 1 230.0 230 230 N/A
Chinook 1/1/23-6/30/23 22 61 36.8 33 60 37
Chinook 7/1/23-12/31/23 21 85 181.0 142 203 185
Chinook 7/1/23-12/31/23 22 4 100 94 106 100

Chinook 1/1/24—-6/30/24 22 9 129.6 112 146 130

Table 1-18. Length tables of Chinook salmon captured at the Hills Creek Head of Reservoir RST by
brood year from 202-2024.

. Number of | Average F.L. | Min. F.L. Max F.L. Median
SIEEHEE Letizlenee = Fish (mm) (mm) (mm) F.L. (mm)
Chinook 2/1/23-6/30/23 22 93 43.7 30 76 44
Chinook 2/1/24-6/30/24 22 47 86.7 62 122 89

Table 1-19. Length tables of Chinook salmon captured at the Hills Creek Dam RST by brood year

from 2021-2024.

Species Date Range BY Nur:igﬁr of Ave(rrangr:)F.L. M;rnlmlz)L M(a:mlz.)L. F'_\:If?rl:rr; ;
Chinook 10/15/21-3/1/22 19 68 239.1 201 265 245
Chinook 10/15/21-3/1/22 20 20 118.3 69 159 120.5
Chinook 9/15/22-12/31/22 20 45 228.4 188 280 225
Chinook 1/1/23-6/30/23 19 1 314.0 314 314 N/A
Chinook 1/1/23-6/30/23 20 12 255.1 234 285 251.5
Chinook 1/1/23-6/30/23 21 1 122.0 122 122 N/A
Chinook 1/1/23-6/30/23 22 346 36.0 31 61 35
Chinook 1/1/23-6/30/23 N/A 4 N/A N/A N/A N/A
Chinook 7/1/23-12/31/23 20 1 298.0 298 298 N/A
Chinook 7/1/23-12/31/23 21 261 188.4 129 233 193
Chinook 7/1/23-12/31/23 22 18 96.1 69 121 96
Chinook 1/1/24—-6/30/24 21 42 199.7 155 237 199.5
Chinook 1/1/24—-6/30/24 22 18 122.8 90 174 122

ENVIRONMENTAL
ASSESSMENT
SERVICES

--l»——1

Page 1-23



Rotary Screw Trap Bi-Annual Report

W9127N23R0015

Table 1-20. Length tables of Chinook salmon captured at the Lookout Point Head of Reservoir RST
by brood year from 2022-2024.

Species Date Range BY Nur:igﬁr of Ave(rrangr:)F.L. M;rnlmlz)L M(a:mlz.)L. F'_\:If?rl:rr; ;
Chinook 3/10/22-12/31/22 20 24 98.2 86 118 95
Chinook 3/10/22-12/31/22 21 84 56.5 28 119 57
Chinook 2/1/23-6/30/23 21 5 99.8 94 113 97
Chinook 2/1/23-6/30/23 22 123 46.4 30 93 42
Chinook 7/1/23-12/31/23 22 14 101.8 81 126 105
Chinook 1/1/24—-6/30/24 22 15 96.2 75 112 95
Chinook 1/1/24—-6/30/24 23 34 59.3 32 89 56.5

Table I-21. Length tables of Chinook salmon captured at the Lookout Point Dam RST by brood
year from 2022-2024.

Species Date Range BY Nur:it;(;r of Ave(l':‘grﬁ)F.L. M;nmnI:)L M(ar:("I:‘.)L. Fl-\:l-(-ac(irl::lrr:1 ;
Chinook 4/28/22-12/31/22 20 22 173.0 151 256 265.5
Chinook 4/28/23-6/30/23 21 56 114.6 58 146 119
Chinook 1/1/23-6/30/23 20 5 246.0 227 275 247
Chinook 1/1/23-6/30/23 21 32 155.9 96 199 116.5
Chinook 1/1/23-6/30/23 22 12 57.3 33 113 53.5
Chinook 7/1/23-12/31/23 21 33 175.3 100 227 182
Chinook 7/1/23-12/31/23 22 59 100.4 31 121 101
Chinook 1/1/24-6/30/24 21 2 208.5 208 209 N/A
Chinook 1/1/24—-6/30/24 22 85 1241 82 180 115

Table 1-22. Length tables of Chinook salmon captured at the Dexter Dam RST by brood year from

2022-2024.

Species Date Range BY Nu?it;ir of Ave(rsﬁﬁ)F.L. M;:"ﬁ)L M(a:mlz.)L. F',\:Ifc(i::\ ;
Chinook 3/7/22-12/31/22 20 28 170.2 142 226 163
Chinook 3/7/122-12/31/22 21 71 112.7 46 145 117
Chinook 1/1/23-6/30/23 21 15 158.2 103 190 162
Chinook 1/1/23-6/30/23 22 5 85.4 54 109 100
Chinook 7/1/123-12/15/23 20 1 345.0 345 345 N/A
Chinook 7/1/23-12/15/23 21 8 169.1 118 206 167
Chinook 7/1/123-12/15/23 22 28 107.4 84 135 106.5
Chinook 1/1/24—-6/30/24 21 1 227 227 227 N/A
Chinook 1/1/24-6/30/24 22 27 130.3 77 177 129
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Appendix J —
USGS 2024 Turbidity Gage for the Middle
Santiam River Below Green Peter Dam
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Appendix J: USGS 2024 Turbidity Gage for the Middle Santiam River Below Green
Peter Dam

Figures

Figure J-1. USGS Turbidity Gage for Calendar Year 2024 for the Middle Santiam River Below Green
Pl DAM. ..o J-5
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Figure J-1. USGS Turbidity Gage for Calendar Year 2024 for the Middle Santiam River Below Green
Peter Dam.
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