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Memorandum

To:  Priest Rapids Coordinating Committee Hatchery  Document Date: December 27, 2024
Subcommittee

From: Tracy Hillman, PRCC Hatchery Subcommittee Facilitator
cc Caitlin Burd and Larissa Rohrbach, Anchor QEA
Re: Minutes of the November 20, 2024, PRCC Hatchery Subcommittee Meetings

The Priest Rapids Coordinating Committee Hatchery Subcommittee’s (PRCC HSC's) meeting focused
on the White River (WR) Hatchery Program and was held virtually on Microsoft Teams on Thursday,
November 20, 2024, from 1:45 p.m. to 4:30 p.m. Attendees are listed in Attachment A to these

meeting minutes.

The following Action Item Summary identifies tasks for the PRCC HSC members related to the WR
Hatchery Program only. (Action items related to other ongoing business are documented in Action
[tem Summary and Minutes of the October 16, 2024, joint Habitat Conservation Plan Hatchery
Committees (HCP-HCs) and PRCC HSC meeting.)

Action Item Summary
PRCC Hatchery Subcommittee
Near-Term (to be completed by next meeting)

White River Hatchery Program

¢ Mike Tonseth will inquire about data outputs and potential future uses of Mark Sorel’s
Wenatchee spring Chinook Salmon life-cycle model (Item |-A) (Note: this item is ongoing).

e Tonseth will inquire about availability of results from the Wenatchee spring Chinook Salmon
Relative Reproductive Success Study, or assembly of an executive summary, to support the WR
Expert Review Panel (Item I-A) (Note: this item is ongoing).

e Grant PUD will assemble a compilation of maps or aerial photos to be added to the Expert
Panel’s essential reading list (Item I-A) (Note: this item is ongoing).

e Larissa Rohrbach will identify a location for the Expert Panel to efficiently access documents
(Item 1-A) (Note: this item is ongoing).

e Grant PUD will assemble a report for the Comparative Limiting Life Cycle (CLIC) model and
population viability analysis (PVA) as discussed in the Comparative Limiting Life Cycle (CLIC)
Model [and PVA] presentation. The report will be distributed to subcommittee members for
review prior to the December 18, 2024, meeting. A 30-day review period will extend until
January 20, 2025 (Item 11-B).
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e Tim Taylor will distribute the corresponding CLIC model code and spreadsheets to the
subcommittee prior to the December 18, 2024, meeting (Item II-B).

e The PRCC HSC will provide text on potentially permittable options to Grant PUD’s Assessment of
collecting WR-origin broodstock for a WR spring Chinook Salmon supplementation program in
the Wenatchee River Basin, Washington State, by December 13, 2024. The revised document will
be discussed at the December 18, 2024, meeting (Item 1I-C).

Decision Summary

e See Finalized Documents, below.

Review Items

e Grant PUD will assemble a report for the CLIC model and PVA as discussed in the Comparative
Limiting Life Cycle (CLIC) Model [and PVA] presentation. The report will be distributed to
subcommittee members for review prior to the December 18, 2024, meeting. A 30-day review
period will extend until January 20, 2025.

e The Compilation and Summary of White River Spring Chinook Salmon Carrying Capacity
document was distributed for review on November 14, 2024, with comments due to
Tracy Hillman, Keely Murdoch, and Todd Pearsons by Friday, December 6, 2024.

e The PRCC HSC will provide text on potentially permittable options to Grant PUD’s Assessment of
collecting WR-origin broodstock for a WR spring Chinook Salmon supplementation program in
the Wenatchee River Basin, Washington State, by December 13, 2024.

Finalized Documents
e The PRCC HSC approved the WR Expert Panel Candidate List, as revised in the meeting.

. Welcome

A. Agenda, Approval of Past Minutes, Action Item Review

Tracy Hillman welcomed the HCP-HCs and PRCC HSC and reviewed the agenda. The revised meeting
minutes from October 17, 2024, were reviewed and approved by parties that attended.

Action items from the PRCC HSC October 17, 2024, meeting were reviewed. (Note: Italicized text
below corresponds to action items from the previous meeting.)
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Near-Term (to be completed by next meeting)

White River Hatchery Program

e Mike Tonseth will inquire about data outputs and potential future uses of Mark Sorel’s Wenatchee
Spring Chinook Salmon life-cycle model (Note: this item is ongoing).

e Tonseth will inquire about availability of results from the Wenatchee spring Chinook Salmon
Relative Reproductive Success Study, or assembly of an executive summary, to support the WR
Expert Review Panel (Note: this item is ongoing).

e Grant PUD will assemble a compilation of maps or aerial photos to be added to the Expert Panel’s
essential reading list (Note: this item is ongoing).

e Anchor QEA will prepare individual versions of the 10-Year Comprehensive Review chapters with
the discussion sections excluded.

- This action item is complete.
e Larissa Rohrbach will identify a location for the Expert Panel to efficiently access documents.
- This action item is ongoing.

e Policy representatives from Grant PUD and Yakama Nation (YN) will meet to discuss finalizing the

draft Candidate List for the Expert Panel.
- This action item is complete.

Il. PRCC HSC

A. White River Expert Panel Candidate List

Following a policy-level discussion between Grant PUD and YN, it was agreed that Craig Busack be
removed from the Expert Panel Candidate List and added to the Technical Advisor List. Kirk Truscott
suggested having no fewer than two panelists per subject area (there are five subject areas). This
would allow for more than one individual to weigh in on each subject. Hillman will reach out to the
top two ranked Expert Panel candidates under each discipline when the timing is appropriate

(i.e., after PRCC approval). If necessary, Hillman will reach out to subsequent individuals on the
candidate ranking lists until there are at least two participants per discipline area.

The PRCC HSC approved the WR Expert Panel Candidate List, as revised in the meeting.

B. White River Spring Chinook Salmon Life-Stage Productivity Assessment (and PVA)
Discuss Comments

Tim Taylor presented Grant PUD's Comparative Limiting Life Cycle (CLIC) Model [and PVA]. The CLIC

model is the new name for the White River Spring Chinook Life-Stage Productivity Assessment that

was presented last meeting. The presentation summarized the parameters to be used in the

evaluation and clarified discussion points from the last meeting. See Attachment B for the full
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presentation shared with the subcommittee. Slides that included discussion were inserted into the

body of this section.

CLIC Model

Keely Murdoch said the Johnson (2024) average value of egg-to-fry survival in the White River may
not be appropriate to use. The WR spring Chinook Salmon historical spawning distribution is
different than the current spawning distribution. The historical spawning distribution included areas
downstream of the Napeequa River that have not been utilized for spawning in several decades. A
higher egg-to-fry survival rate will be generated when only using data from the current spawning
distribution versus the average value that factors in the unused areas of the historical distribution.
Taylor said the CLIC model only used the average survival, while the PVA used a stochastic approach
that pulls values from the entire sample distribution. Survival data were calculated as a weighted
average per year and were weighted toward total sample size rather than a specific area in general.

P *** hynothesized;
not modeled (vet)

Results —
Extinction Probability

with straying

Extinction Probability

100% Extinction Probability by Year 25

*** Assuming no straying or hatchery program

Year

The CLIC model predicted a 100% extinction probability of the WR spring Chinook Salmon spawning
aggregate, assuming no interference from straying or hatchery programs. A hypothesized evaluation
that includes strays into the WR may be established within the next month. Stray rates vary annually
and may be incorporated into the model by using a zero-inflated poisson distribution and random
draws. The stray abundance vector will contribute small numbers of spring Chinook from other
populations. Adding the assumption of strays does not eliminate the possibility of the stock going
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extinct; however, Taylor speculates that it will increase the time it takes for the extinction probability
to reach 100%.

Wenatchee River Basin PVAs

Other PVAs—
Basin Scale

Buhle et al. (2018). Using integrated
population models to evaluate fishery
and environmental impacts on Pacific
Salmon viability. NOAA Technical
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Figure 6-3. Population responses to the Proposed Action, including several assumptions about release
from latent mortality (LM), for natural origin (Wild), and a combination of natural and hatchery
origin (All), for the 10-24-year simulation period. Box edges represent the 25th and 75th percentiles,
the bar in the middle represents the 50th, and the whiskers extend to the 5th and 95th percentiles.

Figure 5. Posterior predictive probabilities of quasi-extinction, 25 years in the future, for four Chinook salmon

populations as a function of harvest mortality rate and average environmental conditions (blue = good,
yellow = intermediate, red = bad, thick gray line = unconditional). Harvest is modeled as a fixed, density-
independent mortality rate, and populations are assumed to receive no input of naturally spawning

hatchery-origin adults. The quasi-extinction threshold is a four-year running average of 50 spawners
Results are shown for the constant baseline and step change versions of the multipopulation IPM

Jorgenson and Bond (2020). Life cycle
modeling framework for estimating
impacts to Wenatchee River spring-run
Chinook Salmon from effects of proposed
hydropower operations and potential
future habitat actions. In NOAA: Life cycle
models of interior Columbia River Basin
Spring/Summer-Run Chinook Salmon

populations

Taylor shared three PVAs related to the Wenatchee River Basin. Comparison to other PVA models is

valuable in understanding CLIC results to more complex approaches. Buhle et al. (2018) looked at

population viability based on variable environmental impacts as well as harvest impacts. Jorgenson

and Bond (2020) analyzed the effects of proposed hydropower operations and potential future

habitat actions to population viability. Taylor noted the difference between the calculated extinction

probability used in this analysis and the quasi-extinction threshold (QET) variable mentioned in

Jorgenson and Bond (2020). The extinction probability is the probability that a population reaches 0

individuals. QET describes a population’s extinction threshold defined as a required minimum

abundance needed to persist.
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Other PVAs—Spawning Aggregate Scale
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Figure 4.4: Left panel: Proportion of projections in which the four-year running mean of natural-
origin female spawner abundance fell below a quasi-gxfilietion threshold of 15 (p %T) at least once
over periods of increasing numbers of years (x-axis). caleulated for projection years 2020-2069.
Shaded envelope represents 90% quantiles from a bootstrap. Right panel: Boxplots are of the p@FT
over the full 50-year projection period. Horizontal lines represent medians, boxes span

interquastile ranges and whiskers span 90% quantile ranges. The high p %7 in the White River

indicate considerable demographic risk for that spawning aggregation

Sorel (2022) breaks the PVA into spawning aggregates and suggests the Chiwawa spring Chinook
Salmon population has an approximately 0% chance of extinction in the next 50 years. This analysis
produced similar results for the WR population where the aggregate approaches the 100% extinction
probability in approximately 20 years.

Next Steps

Grant PUD will assemble a report for the CLIC model and PVA to be distributed to subcommittee
members for review prior to the December 18, 2024, meeting. A 30-day review period will extend
until January 20, 2025. Taylor will distribute the corresponding CLIC model code and spreadsheets to
the subcommittee prior to the December 18, 2024, meeting.

Tonseth said there is language on probability of extinction in the 2013 Biological Opinion (BiOp) for
Wenatchee spring Chinook Salmon programs. The BiOp cites the Interior Columbia Technical
Recovery Team 2007 report titled Viability Criteria for Application to Interior Columbia Basin
Salmonid ESUs as well as the Ford 2011 paper titled Status Review Update for Pacific Salmon and
Steelhead listed under the Endangered Species Act: Pacific Northwest.




PRCC HSC

Meeting Date: November 20, 2024
Document Date: December 27, 2024
Page 7

C. White River Expert Panel Next Steps

White River Spring Chinook Salmon Carrying Capacity

Hillman shared the Compilation and Summary of White River Spring Chinook Salmon Carrying
Capacity document with the subcommittee. This report went out for subcommittee review on
November 14, 2024. Comments are due to Tracy Hillman, Keely Murdoch, and Todd Pearsons by
Friday, December 6, 2024.

Prediction limits on stock-recruitment relationships were based on bootstrapping. Data provided by
Jeff Caisman (YN) helped inform density dependence through evaluating the size at which juvenile
spring Chinook Salmon are migrating. A significant decrease in mean length and increase in egg
deposition was observed in yearlings that overwintered in the WR. These results are consistent with
other studies that have found that weight and length are sensitive to density-dependent factors. A
nonsignificant decline in the mean length of sub-yearlings was additionally observed.

Feasibility of Broodstock

Grant PUD and YN did not come to an agreement on the scope of the Assessment of Collecting White
River Origin Broodstock for a White River Spring Chinook Salmon Supplementation Program in the
Wenatchee River Basin, Washington State; however, a full comment-response table was created and
will be included in the document.

Murdoch said comments from YN were not adequately addressed. Murdoch has concerns that the
scope of the document is too narrow and excludes feasible options, such as compositing broodstock
at Tumwater Dam and a permanent weir in the WR. The National Marine Fisheries Service (NMFS)
has permitted composite broodstocking for the Nason program, and the Chelan County Shoreline
Management Plan 10-Year Update now includes exemptions for infrastructure like a permanent weir,
which was not the case the last time a WR program was considered. This document should not be
included in the Expert Panel Reading List for two reasons: 1) the Expert Panel is not being asked to
assess the feasibility of the program; and 2) the document does not represent all potentially viable

options.

Rod O’Connor said this document is valuable in demonstrating what options are within the existing
permits and the best practices that can be implemented within those permits. Expert Panelists will
need to refer to a recovery plan to assess spatial structure and diversity. This document is a Grant
PUD-authored document originally distributed to the HSC in December of 2023. All comments
received from the HSC were considered and edits were made to clarify GPUD's assumptions and
refine the scope of the document. It was not GPUD's intent for this to be a subcommittee-authored
document. Subcommittee members are free to write a document with a different scope and
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assumptions, or a rebuttal document expressing their views. GPUD asks that documents authored by
others be presented to the HSC for comments and edits. Murdoch said a consensus agreement must
be met about which materials to send to the Expert Panel. Murdoch clarified that she is not asking
for anything to be deleted from the document. Rather, she wants all the potential viable options to
be added to the document. Tonseth said the current permit expires in 1.5 years and then a new
Hatchery and Genetics Monitoring Plan will be implemented. Therefore, the current permit should
not be viewed as a limitation and exclude options from being considered viable.

Taylor noted that the final paragraph of the document states that it may be necessary to make
changes outside of current management strategies. Taylor agreed that compositing broodstock is a
potential option; however, full agreement was not reached on how that option fit within the NMFS
permit. This option, along with other options, such as the permanent weir, were included in the risk
matrix, and assumptions were addressed in the document. Murdoch suggested the risk matrix be
moved to the front of the document and each option in the matrix be subsequently discussed. This
structure would give equal weight to each option. It can be noted that there is no consensus on the
permitting feasibility for each option.

Hillman asked whether subcommittee members would want to write a dissenting opinion or rebuttal
document. Truscott was not supportive of writing a dissenting opinion and said it would create
confusion rather than clarity. It would be beneficial to include a discussion on all potential
alternatives in an unbiased way without making statements on which options are permittable.
Tonseth said that it would be reasonable to include language on compositing broodstock and weirs
to decrease bias in the discussion. These options have been implemented in other areas and are not
unique to the WR. Examples include a temporary weir in the Chewuch River as well as current
broodstock compositing in multiple locations in the Upper Columbia River Basin.

Todd Pearsons said this document is valuable to helping the Expert Panel understand how a WR
hatchery program could potentially affect other spawning aggregates. Rather than a question of bias,
the discussion is centering around a question of scoping. The challenge is not what is currently in the
document, but what information should be added to the document to broaden the scope. The
subcommittee should provide text within the document if there are options that members feel are
not adequately addressed.

Subcommittee members will provide text on potentially permittable options to the document by
December 13, 2024. The revised document will be discussed at the December 18, 2024, meeting. If
the document is approved and sent to the PRCC in December, it will need to be confirmed with the
PRCC whether it is okay that some of these documents would still be in development. It would be
beneficial to give the PRCC a full month to review the document ahead of their January meeting.
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I1l. Administration

A. Next Meetings
The next meetings of the HCP-HCs and PRCC HSC will be held on December 18, 2024; January 15,

2025; and February 19, 2025.

V. Attachments

Attachment A List of Meeting Attendees
Attachment B Comparative Limiting Life Cycle (CLIC) Model [and PVA] presentation



Attachment A
List of Meeting Attendees

Name Organization
Caitlin Burd Anchor QEA
Larissa Rohrbach Anchor QEA

Tracy Hillman#

BioAnalysts, Inc.

Rod O'Connor# Grant PUD
Deanne Pavlik-Kunkel® Grant PUD
Todd Pearsons#® Grant PUD
Tim Taylor#® Grant PUD

Katy K Shelby®

Washington Department of Fish and Wildlife

Mike Tonseth#

Washington Department of Fish and Wildlife

Matt Cooper#®

U.S. Fish and Wildlife Service

Matthew Maxey#*°

U.S. Fish and Wildlife Service

Brett Farman#°

National Marine Fisheries Service

Kirk Truscott*

Confederated Tribes of the Colville Reservation

Notes:

+ Denotes PRCC HSC member or alternate
° Joined remotely






















Table 6.31a. Spawning escapements for spring Chinook Salmon in the Wenatchee River basin for return
years 1989-2023; NA = not available. Note that these estimates represent observed redds and have not been

adjusted for redd count bias.
Upper basin spawning escapement Lower basin spawning o
¥ Mriswreaa | Chiwawa | Nason | (I |y | Wematehee | popiogg | e | Peshastin
‘enatchee River
1989 227 713 288 102 145 213 1.56 37 NA 1498
1990 224 571 235 67 49 81 171 86 7 1,096
I
1991 233 242 156 2 49 96 173 69 2 656
1992 224 676 181 78 78 85 1.65 61 0 1159
1993 220 233 491 134 145 189 1.66 88 8 1,288
1004 274 124 AN 16 7 17 m Eal n an
Table 5.5. Mean fecundity of natural-origin, hatchery-origin, and all female spring Chinook Salmon  Table 5. Estimated egg-to-emigrant survival and emigrants per redd for White River spring Chinook.
ollected for broodstock, 1989-2023; NA = not available. — - Pre_Sp awn Surv1va1
Brood No. of - » No.of No. of Enugrants Egg-to [| Emugrants
Mean fecundity = ,  Fecundity .
Return year Natural Hatchery Total Year Redds’ - Eggs Age-0° Age-1 Total = 95% CI Emigrant | per Redd . ° Population
[h—
1989+ NA NA 2,832 2005 86 4327 372,122 DNOT¢ 4856 — — — b -
1990* NA NA 5.024 2006 31 4324 134,044 874 2,202 3.076 £ 2,543 23% 99 _g 4 (oo
1991 NA NA 4600 2007 20 4441 88820 2710 6.493 9.203 +3.803 10.4% 460 @ e
19920 NA NA 3,199 2008 31 4592 142352 5913 4981 10.894=3919 7.7% 351 E l . 2
3+ 5 2
1998 NA NA 249 2009 54 4573 246942 2819 3476  6295+4.724 2.5% 117 H Obe. Redés
1994+ NA NA 5923 ®:
- 2010 33 4314 142,362 1,922 4.853 6.755+3.880 48% 205 ® =0
1995 No program [ B
To%6r " o Y 2011 20 4385 87700 4197 3027 7.244£5292 82% 361 o
1997 rED) Y 570 2012 86 4223 363178  3.814 8357  12.171:11616 3.4% 142 Ea— o =
1098 5157 5376 5325 2013 54 4716 254664 2457 5,787 8244 +73837 32% 153 N : A c e
1999 No program 2014 26 4,045 105.170 1.957 580 2.537+1944 24% 98 i Stream
— - - . - 2015 70 4847 339290 2436 6848 928428948  27% 133 _
2016 44 4,467 196,548 4,851 11,170 16,201 £13,779 8.2% 364 See etal. (2024)
2017 15 4.615 69.225 1.679 3.401 5.709 + 4.468 8.2% 381
2018 20 4,166 83320 3,541 3,499 7.040 = 2436 84% 352 , = N
2019 15 4.129 61935 1.424 1.531 2956+2.115 48% 197 Table 7.20a. Spawning escapements for spring Chinook Salmon in the Wenatchee River basin for return
2020 14 4238 59332 1.770 7.882 9.652 +8.797 16.3% 689 years 1989-2023; NA = not available. Note that these estimates represent observed redds and have not been
adjusted for redd count bias.
2021 24 4419 106,056 534 1,709 2,243 £1,765 2.1% 93 Fy— -
u i . wer basin spawning
2022 23 4329 99.567 8.897 - —— —_ —_ Return basin =p g escapement escapement —
Avg 37 4397 164035 2,681 4744 [7.132=3pss 5.9% 260 N WEisieaa | Chiwawa | Nason | (e | wiie | Womntchee Bpiyiaq | recte | Peshastn
B 8 1989 221 713 i3 102 145 23 156 37 NA 1498
TABLE3. Numbers of PIT-tagged, natural-origin spring Chinook Salmon (CHN) and simmer steelhead (STH) originating fror| 1990 224 571 235 67 49 81 171 86 7 1,096
River subbasins (W = Wenatchee River; E = Entiat River; M = Mcthow River; O = Okanogan River) with homing and straying toti[ 501 13 n 156 0 o % e ) B 656
\GIS) scale, 2004-2018. The mean stray rate excludes populations with fewer than five homing aduits. When more than one stray loc 1002 202 576 181 7 7 = 16 5 0 159
number of individuals is displayed in parentheses. = = —
1993 220 233 491 134 145 189 166 38 3 1288
Number  Number Numbe: 1994 224 184 60 16 7 13 211 32 0 By
PITtagged that that J| Stray rate 1995 251 33 18 0 5 3 201 18 0 7
Species'race Iributary and released homed  strayec (%) Stray loca | 19% 253 38 8 3 30 3 209 » 2 20
1997 222 182 12 18 33 33 169 56 2 446
Spring CHN  Chiwawa R Placeholder for Assumption Slide 3 23 Litle Wenatches Riv[ joos a1 o P I I 0 181 2 0 201
Nason Creek [W] (1 1000 277 94 2 3 3 6 206 12 0 5
Creek [W] (1) Whit | 2000 270 346 270 21 n 100 168 114 0 376
\dults rym Nason Creck [W] 26,656 42 3 6.7 Litle Wenatchee Riv[™ 2001 160 1725 598 118 166 349 17 151 208 | 3408
veniles gy White River [W] (1) [ 2002 205 707 603 86 86 131 155 | 380 166 | 2189
Twisp River [M] (1) [ 2003 243 270 200 29 36 58 193 35 116 746
White River [W] 3275 2 0 0.0 2004 | 3.563.00 851 507 39 66 138 176 53 97 1,751
Twisp River [M] 23,391 31 1 3.1 Lost River [M] 2005 1.80 509 347 115 155 257 167 13 5 1491
Chewuch River [M] 11,425 0 0.0

Pearsons and O’Connor (2020)
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Figure 6-3. Population responses to the Proposed Action, including several assumptions about release
Constant baseline Step change 1870 from latent mortality (LM), for natural origin (Wild), and a combination of natural and hatchery
origin (All), for the 10-24-year simulation period. Box edges represent the 25th and 75th percentiles,
Weseiches \Weretohes the bar in the middle represents the 50th, and the whiskers extend to the 5th and 95th percentiles.

Jorgenson and Bond (2020). Life cycle
modeling framework for estimating
impacts to Wenatchee River spring-run
Chinook Salmon from effects of proposed
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Figure 5. Posterior predictive probabilities of quasi-extinction, 25 years in the future, for four Chinook salmon future habitat actions. /n NOAA: Life cvcle
populations as a function of harvest mortality rate and average environmental conditions (blue = good, . . B } .
yellow = intermediate, red = bad, thick gray line = unconditional). Harvest is modeled as a fixed, density- models of interior Columbia River Basin
independent mortality rate, and populations are assumed to receive no input of naturally spawning Spring/Summer-Run Chinook Salmon

hatchery-origin adults. The quasi-extinction threshold is a four-year running average of 50 spawners. .
Results are shown for the constant baseline and step change versions of the multipopulation IPM. opulations
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Figure 4.4: Left panel: Proportion of projections in which the four-year running mean of natural-

origin female spawner abundance fell below a quasi-gxfinetion threshold of 15 (p QET) at east once

over periods of increasing numbers of years (x-axis). calculated for projection years 2020-2069.
Shaded envelope represents 90% quantiles from a bootstrap. Right panel: Boxplots are of the p T
over the full 50-year projection period. Horizontal lines represent medians. boxes span
interquartile ranges and whiskers span 90% quantile ranges. The high p T in the White River

indicate considerable demographic risk for that spawning aggregation.



Value of Approach

* Simple, understandable, transparent

* Accessible—Excel and R-script allow you to run your own models
* Reduced model complexity, comparable results

* Most current datasets used

* Quasi-extinction threshold versus extinction probability
* White River memo, question 3.8



Next Steps

 Grant PUD to assemble report after review period
 November 19 through December 17; provided to PRCC HSC by December meeting
* 30-day review of report (January 20, 2025)

* Grant PUD to review report comments and finalize prior to assembling
Expert Panel

* Add straying component to model
e 2017 to present; PHOS, WR spawning survey

 Model ‘under-development’; identification of fatal flaws



End

11/20/2024



Comparative Limiting llfe Cycle
(CLIC) Model [and PVA]

Grant PUD
10/17/2024



Objectives

* Limiting life stages

* Inform limiting factors

* Sustainability of population without hatcheries
* Sensitivity analysis purpose

* White River memo, question 3.8

* “Whatis the probability of persistency of the WR spawning aggregate
without hatchery intervention?”
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