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Minutes of the January 17, 2024, HCP Hatchery Committees and PRCC Hatchery
Subcommittee Meetings

The Wells, Rocky Reach (RR), and Rock Island (RI) Hydroelectric Projects Habitat Conservation Plan
Hatchery Committees (HCP-HCs) and Priest Rapids Coordinating Committee’s Hatchery

Subcommittee (PRCC HSC) meetings were held virtually on Wednesday, January 17, 2024, from 10:00

a.m. to 3:15 p.m.

Attendees are listed in Attachment A to these meeting minutes.

Action Item Summary

Long

Joint

-Term

HCP-Hatchery Committees and PRCC Hatchery Subcommittee

Keely Murdoch and Mike Tonseth will obtain estimates of pre-spawn mortality from

Andrew Murdoch to update the retrospective analysis for Wenatchee spring Chinook Salmon
(Item |-A). (Note: This item is ongoing; expected completion date to be determined.)

Members of the HCP-HCs and PRCC HSC will provide feedback to the Washington Department
of Fish and Wildlife (WDFW)-revised version of questions on recalculation for Policy Committees
(Item I-A). (Note: This item is ongoing.)

Chelan PUD, Grant PUD, and WDFW will develop recommendations for reducing stress and
mortality from disease for individual rearing groups at Eastbank Hatchery (Item I-A). (Note: This
{tem is ongoing.)

Near-Term (to be completed by next meeting)

Joint

HCP-Hatchery Committees and PRCC Hatchery Subcommittee

Catherine Willard will research feasibility questions around planning for potential emergency
Okanogan Sockeye Salmon broodstock collection, including the following (Item [-A). (Note:
This item is ongoing.)
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- Flexibility around quarantine requirements for transporting adult fish into Canada
- Minimum feasible program size under an emergency scenario
e Brett Farman will review the NMFS Biological Opinion for the Wenatchee spring Chinook
Salmon programs to support interpretation of language around PNI targets (Item llI-A). (Note:
This item is ongoing.)
e Rod O’Connor will provide an update to the PRCC on how the PIT tagging of wild spring
Chinook Salmon subyearlings informs the Chiwawa and Nason programs (Item II-A). (Note: This
item is ongoing.)

PRCC Hatchery Subcommittee

e Mike Tonseth will inform the PRCC HSC as information becomes available regarding Nason
Creek Acclimation Facility’s back-up generator operations (Iltem 1V-A).

e Rod O’Connor will meet with Brett Farman to understand NOAA Fisheries’ position on the
ecological risks of the proposed change to Priest Rapids Hatchery fall Chinook Salmon release
timing (Item IV-C). (Note: This item is ongoing.)

e PRCC HSC members will consider questions and monitoring approaches to evaluate potential
ecological interactions between natural-origin juveniles in Hanford Reach and earlier-released
Priest Rapids Hatchery fall Chinook Salmon juveniles in 2025 (Item IV-C).

Decision Summary
e The PRCC HSC approved Grant PUD'’s Priest Rapids Hatchery M&E Implementation Plan.

Agreements

e None.

Review Items

e The most recent version of the draft 10-Year Summary Report was distributed on January 15,
2024, with comments due to Tracy Hillman by February 14. A revised document will be
distributed to the committees by February 16, 2024 (Item IlI-A).

e The most recent version of the draft 2024 Broodstock Collection Protocols was distributed on
January 22, 2024, with revisions due to Larissa Rohrbach by February 9, for merging and
distribution to the committees by February 14, 2024 (Item IlI-B).

e Draft documents summarizing the White River Spring Chinook Salmon Hatchery program
developed by Grant PUD were distributed on December 26, 2023, with feedback requested by
February 9, 2024 (Item IV-D).
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The 2018 White River Spring Chinook Salmon Hatchery program memorandum was distributed
for review on January 22, 2024, to consider potential revisions to the decision framework (Iltem
IV-D).

Grant PUD's 2024-2025 Priest Rapids Hatchery Implementation Plan was distributed on
January 29, with a request to consider approval in the February 21 meeting, or to respond with
revisions and an e-vote by February 28, 2024.

Finalized Documents

Douglas PUD'’s final 2024 Hatchery Implementation M&E Plan was distributed on January 2,
2024.

Grant PUD's final 2024 Wenatchee/Methow Hatchery M&E Implementation Plan was
distributed on December 7, 2023.

Grant PUD’s final 2023 Priest Rapids Hatchery Annual report was distributed on January 22,
2024.

Grant PUD's final 2024 Priest Rapids Hatchery M&E Implementation Plan was distributed on
January 22, 2024.

. Welcome

A. Agenda, Approval of Past Minutes, Action Item Review
Tracy Hillman welcomed the HCP-HCs and PRCC HSC and reviewed the agenda.

Revised meeting minutes from November 15, 2023, were reviewed and approved by parties that

attended that meeting. Kirk Truscott was absent from that meeting and abstained.

Action items from the HCP-HCs and PRCC HSC November 15 meeting were reviewed.

(Note: Italicized text below corresponds to action items from the previous meeting.)

Long-Term

Joint HCP Hatchery Committees and PRCC Hatchery Subcommittee

Keely Murdoch and Mike Tonseth will obtain estimates of pre-spawn mortality (PSM) from

Andrew Murdoch to update the retrospective analysis for Wenatchee spring Chinook Salmon.

(Note: This item is ongoing; expected completion date to be determined.)

Members of the HCP-HCs and PRCC HSC will provide feedback to the Washington Department of
Fish and Wildlife \(WDFW)-revised version of questions on recalculation for Policy Committees.
(Note: This item is ongoing.)
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Chelan PUD, Grant PUD, and WDFW will develop recommendations for reducing stress and
mortality from disease for individual rearing groups at Eastbank Hatchery. (Note: This item is
ongoing.)

Cathrine Willard said that a presentation will be given during the February 21, 2024, meeting.

Near-Term (to be completed by next meeting)

Joint HCP Hatchery Committees and PRCC Hatchery Subcommittee

Catherine Willard has made progress and will share an update during the February meeting
regarding her research related to the feasibility questions around planning for potential
emergency Okanogan Sockeye Salmon broodstock collection, including the following (Note: This
item is ongoing.):

- Flexibility around quarantine requirements for transporting adult fish into Canada

- Minimum feasible program size under an emergency scenario
Brett Farman will follow up this week with his review of the National Oceanic and Atmospheric
Administration National Marine Fisheries Service (NOAA Fisheries) biological opinion for the
Wenatchee spring Chinook Salmon programs to support interpretation of language around
proportionate natural influence (PNI) targets. (Note: This item is ongoing.)
Tom Kahler and Mike Tonseth will coordinate between Methow-Okanogan summer Chinook
Salmon programs to move any surplus wild-by-wild progeny with low or moderate bacterial
kidney disease (BKD) levels into the Wells Hatchery program. (Note: an update from John
Rohrback was provided via email on December 11, 2023.)
This item is complete. No surplus was available for wild-by-wild fish from the Carlton program
at Eastbank Hatchery, so wild-by-hatchery progeny were moved from the Wells Hatchery
yearling program into the Methow-Okanogan Program.
Rod O’Connor will provide an update to the PRCC on how the passive integrated transponder
(PIT)-tagging of wild spring Chinook Salmon subyearlings informs the Chiwawa and Nason
programs. (Note: This item is ongoing.)
Rod O’Connor will meet with Brett Farman to understand NOAA Fisheries’ position on the
ecological risks of the proposed change to Priest Rapids Hatchery fall Chinook Salmon release
timing. (Note: This item is ongoing.)
This item will be discussed in today's meeting.
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Il. RI/RR HCP-HCs

A. Chelan PUD’s 2024 Action Plan

Catherine Willard presented Chelan PUD’s 2024 Action Plan (Attachment B). She listed the following
updates compared to the previous year:

e Tumwater Dam Maintenance Project: The schedule has changed. Instead of completing all work
by spring of 2024, work on the right bank will finish in spring of 2024; work on the left bank will
be implemented in fall of 2024.

e Chiwawa Wier: Work will begin to fix the right bank abutment and relocate some substrate in the
stream to allow the weir to operate more efficiently.

e Chiwawa and Similkameen intake screens: Work will be done to reduce the screen mesh size to
comply with NMFS guidelines.

e Chiwawa residences: Chelan PUD will provide housing to allow staff to be on site for
emergencies.

e Chiwawa Smolt Trap: Chelan PUD will add new pontoons and other work to rehabilitate the trap.

¢ Modernization at Chelan Falls Hatchery, Eastbank Hatchery, Chiwawa Acclimation Facility: Work
will be done on these aging facilities to optimize and modernize components and address safety
and predation concerns. The work will be planned for all facilities as a whole.

l1l. Joint HCP-HCs and PRCC HSC

A. 10-Year Comprehensive Review

Hillman updated the group that the most recent draft of the comprehensive report with content for
all program species in one document was distributed on January 15, 2024. He projected that version
and made revisions in the meeting. Hillman reminded the Committees that this is an HCP-HC report,
and all parties should take responsibility for reviewing the entire report before the next meeting.

Kirk Truscott noted that, like Wenatchee spring Chinook Salmon, adult management actions may
have prevented the Wenatchee Steelhead from meeting the target PNI. In the permit for that
program there is an escapement target of 1,100 steelhead. The spawner abundance was not met in
recent years, so it is correct to state in the report that that the PNI objective was not met, but
because of low run size, escapement was prioritized over PNI. Hillman agreed that should be
recorded in the comments as was done for spring Chinook Salmon.

Hillman said, in addition to identifying edits to the technical information, consider changes, if any, to
include as management recommendations. Todd Pearsons asked whether management
recommendations include both hatchery programs and monitoring plans. Hillman answered yes, it
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includes both. Keely Murdoch asked whether recommending changes to the M&E Plan should be
included in this document, or as a separate step. It would be helpful to have compiled these so that
when it is time to revise the M&E Plan, we can have that discussion in the HETT where M&E staff can
participate. Hillman suggested reviewing the technical material first so the group can come to
agreement on the technical details by the February meeting, without becoming distracted by
reviewing the management recommendations at the same time. However, he suggested tracking
potential management recommendations for discussion after February. All agreed to reserve
preparing management recommendations until there is agreement on the technical content because

the recommendations need to be based on the technical results.

HCP-HC and PRCC HSC members will provide comments and edits to the 10-Year Comprehensive
Report Summary to Hillman, plus a copy to Larissa Rohrbach, by February 14. The revised report will
be redistributed to the committees by February 16. Discussion in the next meeting will focus on the
technical content; management recommendations should be compiled and will be discussed in
March.

B. 2024 Broodstock Collection Protocols Revisions, Schedule

Revisions were compiled from Douglas PUD and WDFW/Chelan PUD. Members agreed to provide
the next revisions to Larissa Rohrbach by February 9 to be merged and redistributed before the
February 21 meeting.

The following revisions were discussed in today's meeting, with more discussion anticipated in the
February meeting:

Earlier Collection Timing for Methow Hatchery’'s Methow-Okanogan Summer Chinook
Salmon

Tom Kahler described a change made by Douglas PUD to shift the timing earlier for collection of the
Methow-Okanogan summer Chinook Salmon at the Methow Hatchery. The BCPs state that the
program would collect from July 1 to September 15, which is not actually possible; no collection
occurs in September because it seems like the runs are shifting earlier. Douglas PUD has proposed
following the same collection timing as is used for the inundation mitigation program at Wells
Hatchery. Douglas PUD has received permission from NOAA Fisheries, through discussions with Brett
Farman, to retain summer Chinook Salmon as early as June 15 as they are encountered during the
spring Chinook Salmon collection activities. Douglas PUD is proposing to do the same for Methow-
Okanogan summer Chinook Salmon. Tonseth noted that permit approval is needed for that change
before finalizing the BCPs. Farman agreed that he will organize a discussion with Kahler, and Kahler
said the language has been revised in the draft BCPs as the basis for consideration.
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Broodstock Adjustments for BKD ELISA proportions

Kahler said under Appendix A, Table 1, the second and third columns show the enzyme-linked
immunosorbent assay (ELISA) values associated with high levels of bacterial kidney disease that
would be a threshold for deciding to cull those offspring.

In the draft 2024 BCPs, the values listed under those column headings should be the geometric
means of the proportions of the ELISA values that equaled or exceeded the respective culling
thresholds from 2017 through 2021 (about 500 females). Kahler said that Douglas did not realize that
the ELISA geomean values provided by M&E were not what Table 1 of Appendix A specifies. Those
values for Douglas PUD’s programs in at least the last 2 years were from spreadsheets from the M&E
program with ELISA values for every female that is sampled, where the number calculated for the
ELISA columns in Table 1 were simply the geomean of the entire list of ELISA values, ignoring the
culling threshold.

Kahler said a problem with calculating geometric means is they cannot be used if there are zeros in
some years, without a minor data transformation to eliminate the zeros. After the transformations,
the arithmetic means differ from the geometric means by very small amounts. However, the real
issue is not which mean to use, but which data have been used. To reiterate, in at least the last
several years, the calculated value provided in Table 1 was not the correct calculation of proportions
of fish sampled that equaled or exceeded the respective culling thresholds listed in the table
headings. Therefore, for the Methow Hatchery spring Chinook Salmon values in Table 1 of
Appendix A of the draft 2024 BCPs, Douglas PUD used the raw data from the lab, and calculated the
proportion of each of those brood years (2017-2021) that were determined to be moderate or high,
and calculated the arithmetic mean of those proportions. Hillman asked whether a median should be
used. Kahler said he had considered that, but it differed substantially from the arithmetic mean and
geomean.

Katy Shelby noted that it's not specified in the annual reports whether geometric means or
arithmetic means should be reported. Values for the annual reports have been provided as arithmetic
means, which has created problems for the staff generating content. They are working to update
terminology in the annual reports to make the approach as specific and transparent as possible.
Tonseth also cautioned that the tables in annual reports, which show the average by program,
should not be compared directly to the tables in the BCPs, which split the values by origin (hatchery-
origin or natural-origin). Truscott asked whether monitoring and evaluation (M&E) data are being
used to populate the table in the BCPs. Tonseth said M&E data are being used, but it's not
necessarily reported the same way as in the annual report.
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Tonseth noted that for smaller programs, it only takes retention of 1 additional female to overshoot
the egg collection target. Tonseth said prespawn survival shows that a third of the hatchery-origin
Methow spring Chinook Salmon males were mortalities, and asked whether that is correct? Kahler
said the survival values for hatchery- and natural-origin fish are recorded separately, but generally
this program is not using hatchery-origin fish. Because very few hatchery-origin broodstock are
collected each year, and because the survival values are a mean of survival from the previous 5 years,
the survival values in the table can be affected substantially by small sample sizes. Rohrback said one
hatchery-origin male was collected in 1 year and died, which caused a zero in the dataset and
reduced the average prespawn survival value shown in the hatchery-origin column by a substantial
amount. This is the driver behind the low prespawn survival values for hatchery-origin males in the
Methow spring Chinook Salmon program. Truscott said if there was a year when the natural-origin
return would be very low and hatchery-origin fish were needed, this would cause the program to
over-collect hatchery males. Rohrback read from the March 2020 HCP-HCs and PRCC HSC minutes,
which concluded that program leads should use professional judgement when deciding whether to
use arithmetic or geometric means and highlighted the need to incorporate professional judgement
when making broodstock collection decisions. Tonseth agreed that deviations from the common
methods for calculating values or spurious results should be captured in the footnotes.

Tonseth said the column header and the contents of BCP Appendix A, Table 1 should be adjusted.
Kahler and Tonseth met following the meeting to discuss how to address incorrect calculation of
values in the past.

Steelhead Release Plan

Catherine Willard said the Wenatchee Steelhead Release plan is not ready at this time but will be
ready at the time fish will be released. A placeholder will be retained to avoid delaying approval of
the protocols, and these plans will be added later in the year.

End of Wenatchee Relative Reproductive Success (RSS) Study Monitoring Activities

Tonseth noted that no RRS study activities will occur at Tumwater Dam this year and mention of
those activities have been deleted from the BCPs. The only activities at Tumwater Dam will be related
to broodstock collection, adult management, or M&E.

Marking and Release Location by Program

Appendix B summarizes marking and release locations. It should also include federal facilities and
Chief Joseph Hatchery. Data include release numbers, mark type, and release type based on 2023
protocols. Reviewers should check to make sure entries are correct.
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Tribal Programs

The CTCR programs at Chief Joseph Hatchery and in the Okanogan Basin are summarized in Tables 1
and 2 of Appendix B. Murdoch said the YN Coho Salmon program is summarized in an Appendix
that will be ready in the next week.

Modify Headers by Area

Revisions to section headers should be made to accurately group programs in the Methow,
Okanogan, and Columbia River upstream of Wells Dam. Tonseth agreed but said there is a need to
move some content around for the Columbia River above Wells Dam and Columbia River below
Wells Dam.

Grant PUD’s programs

Grant PUD is working to align Methow summer Chinook Salmon broodstock collection language
with Douglas PUD’s changes. The Release strategy for Priest Rapids Hatchery will be discussed today.

C. Hatchery Genetic Management Plan Updates

Catherine Willard noted that this should be a recurring item on the agenda. Permits expire in mid-
summer 2026. For the Chiwawa spring Chinook Salmon program, Chelan PUD is working on a plan to
update those HGMPs to be submitted for consultation. The HCP-HCs and PRCC HSC previously
discussed reviewing the previous versions of the HGMPs to identify changes needed, but it's unclear
on how we should proceed.

Tonseth said updating the timeseries used for some of the sections will be time consuming. When
the HGMPs were last submitted, data were used from the previous 10 years. The committees need to
consider any change in activities that could occur in the next 10-year cycle so it can be considered
for coverage in the permit renewal.

Pearsons asked Brett Farman whether the format and process is going to be essentially the same as
10 years ago and whether updating HGMPs is considered sufficient from NOAA's perspective
without new sections or changes to sections. Farman answered that nothing has changed, so that
format should work well.

Bill Gale said after the HGMPs are revised, in the last renewal process there was coordination
between USFWS and NOAA Fisheries and suggested reinitiating the outreach with new USFWS staff
to establish that coordination. Tonseth asked whether the consultation with USFWS for Nason,
White, and Chiwawa spring Chinook Salmon programs will be separate or batched with the other
programs. Gale said he does not know but suggested that if the HGMP revisions result in significant
changes, they may require a new consultation. He questioned whether the consultation for Bull Trout
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within the program batch is the approach that would be pursued again. In the past, NOAA Fisheries
could not issue a permit until consultation by USFWS was complete.

Truscott asked who the point of contact will be for these consultations. Farman answered it will be
Natasha Prescott, and to copy Farman on any communications.

This item will be retained on the monthly agenda for continuing discussion.

IV.PRCC HSC

A. Nason Creek Acclimation Facility Back-up Generator

Mike Tonseth informed the PRCC HSC of an urgent problem with the back-up generator at the
Nason Creek Acclimation Facility where Nason spring Chinook Salmon are currently overwintering. A
notice was provided to him from Dave Clark (WDFW's Eastbank Hatchery Manager). The facility
operates using grid power, but if power is lost, there is a problem with the fuel supply system to the
generator system. Staff are troubleshooting the system to provide a fuel reservoir that can
consistently supply power to the system. There is concern because there is a winter storm warning
and the Nason Creek facility does tend to lose power under those conditions, and there is a risk that
an emergency release of juveniles would be necessary. Deanne Pavlik-Kunkel agreed there are major

concerns about falling limbs that often cause power outages.

Keely Murdoch asked whether an emergency release is necessary. She asked how frozen is Nason
Creek right now. Pavlik-Kunkel said it is iced over, but staff have been discussing a plan to break
through the ice to release fish into the river if necessary. Tonseth said temperatures are increasing so

they are hopeful that conditions moderate.

Truscott asked whether a trailer-mounted generator could be connected. Pavlik-Kunkel agreed and
said rather than using a 55-gallon drum of fuel to feed the generator system, a portable gen-set with
fuel tank, which is designed to be portable and containable, would be more feasible. However, that is
a last resort because connecting it to the system is more complicated than using the currently
functional generator; the problem is only with the fuel delivery. Truscott asked whether the diesel
gelled. Pavlik-Kunkel said the fuel was cleaned yesterday and that was not the problem. Truscott
asked whether there is a drain line from the rearing vessels to the river and Pavlik-Kunkel confirmed
there is.

Tonseth and Grant PUD staff will inform the committees as more information becomes available.
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B. DECISION: 2024 Priest Rapids Hatchery (PRH) M&E Implementation Plan

The draft PRH M&E Implementation plan for 2024 activities was distributed for 30-day review on
December 7, 2023. No comments or revisions were received. All members of the PRCC HSC approved
the 2024 PRH M&E Implementation Plan.

C. DECISION: Approval of Proposed PRH Fall Chinook Release Timing

Rod O’Connor presented a review of the basis for considering earlier releases from PRH and a
refined set of slides building upon conversations initiated in the previous two meetings
(Attachment C). The presentation included a proposal to release fish in staggered groups, but to
release fish between May 22 and June 10.

Kamphaus noted that one of the concerns with the proposal is that a term and condition in the
permit regarding travel time to McNary Dam is not currently being met. Kamphaus said he
understood the conclusion from the November 15 meeting was that the proposal would be to
continue with the status quo for 2024 and Murdoch said the outcome of YN's internal discussions
were focused on the status quo. The YN may be able to support this proposal if there are changes
made in the hatchery to encourage fish to out-migrate faster, but it would be beneficial to collect
some data through additional testing to determine whether those run timing requirements can be

achieved.

O’Connor noted that he had presented the proposal in November, and floated ideas to understand
whether the decision would be to support the latest proposal, status quo, or revert to releasing all
fish after June 10.

Tonseth said a modification to what was approved in the 2023 BCPs for release of the fish in 2024
would require approval now. He has discussed the proposed changes with WDFW's hatchery staff
and M&Es staff, who supported releasing fish during the June 1 to June 10 window. Tonseth said it
would be beneficial to have a better understanding of residency time of the earliest releases. He
shared concern about violating terms and conditions for residency time of fish from this program.
The program has not yet achieved the 5-year monitoring timeline on what NOAA deemed
acceptable, and now there is a proposal that may prevent the program from meeting the T&Es that
NOAA deemed acceptable, or to allow a program that consistently would be near the upper
acceptable bound on residency time. Tonseth said he is interested in NOAA's perspective on waving
the T&E on this when the timeframe for reporting back to NOAA Fisheries has not yet been achieved.
Farman said it's not a simple approach to waive the condition, and technically would require
reinitiating a consultation on the program. Tonseth said this program permit expires in 2029, in line
with the other upper Columbia River summer Chinook Salmon programs.
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Tonseth said potential impacts to the adjacent wild populations in the Hanford Reach are a concern,
but the permit is actually designed to protect other Endangered Species Act (ESA)-listed populations
downstream. Since recalculation, there has been a reduction of 200,000 juveniles released from the
facility; however, that is a small portion of the total 1.7 million released in this region from Grant PUD
programs and U.S. Bureau of Reclamation programs. One of the best metrics we have to evaluate the
program is the number of adult returns to the program. The PRH produces a lot more adults than
what can be utilized in ocean, recreational, and tribal fisheries. Tonseth asked, if there is already a
surplus of tens of thousands of adults each year, are more adults necessary and at what expense to
adjacent wild populations? Increasing harvest is good in theory, but oftentimes there are constraints
that preclude the ideal harvest, such as impacts to other ESA-listed species. There is a limit around
the number of fish that can really be harvested and timing when they will be retained for

consumption.

O’Connor said the BCPs state that another year of experimental releases will be pursued, and that
can go forward if not amended. O'Connor said he would like to talk to Farman to better understand
the decision for an 18-day limit for maximum travel time from release to McNary Dam.

O’Connor asked whether the message Grant PUD should receive from this discussion is that this
program produces enough adults already. Tonseth said hatchery programs should always work to
optimize survival but should not at the expense of adjacent populations, especially ESA-listed
populations. That has not been demonstrated yet and there should be additional conversations.
Tonseth continued that discussions should continue around optimal fish size and condition factor to
produce a migration-ready smolt.

Kirk Truscott said one concern brought forward several months ago was to prioritize some fish for
early release as an opportunity to provide some additional information and asked whether the
natural-origin progeny released earlier afford them better survival compared to later releases.
O’Connor said part of the problem is that the parents of those progeny are the latest to spawn, and
those groups are being pushed to achieve 50 to 60 fish per pound at the time of release, which may
be compromising their post-release survival. Tonseth said groups A and B could experience lower
survival due to being pushed to achieve the target size, and they are the product predominately of
the NOR brood. Truscott agreed more discussion is needed to identify the best approach for
releasing this population. There appears to be several confounding factors—origin, growth rate, and
timing of release—that need to be teased apart before approving.

Hillman asked whether O'Connor would like a vote on the proposal. O’Connor said there have been
good discussions about modifications that may be more acceptable, and he will need to discuss with
the hatchery staff what reasonable modification could be made to the BCPs this year. Tonseth noted
that hatchery staff were hoping for a decision during today’'s meeting to guide their growth plans.
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Kamphaus suggested focusing the proposal on fish size and to continue with the current release
strategy but work to obtain the best-quality smolt possible.

Pearsons said it is Grant PUDs goal to keep working toward the earlier release date and asked what
types of information committee members would need to feel more confident making a decision.
Grant PUD has shown how changes would make the release strategy more consistent with hatcheries
around the region. Murdoch said the comparison to Wells Hatchery is not ideal because that
program does not release fish at the same time natural-origin juveniles are rearing as they are in the
Hanford Reach. Wells Hatchery is much farther upstream and so they probably need to be released
earlier. By the time those fish reach the Hanford Reach, they are moving very quickly through the
river. Murdoch said she would like to see Grant PUD demonstrate that the early releases can have a
run timing consistent with the permit. The staggered releases seem acceptable because the average

is consistent with the permit, but if they were all released early that may not be the case.

Pearsons asked if Grant PUD is able to identify a plan that is supported by NOAA Fisheries, would YN
also support it or would YN need additional information. Kamphaus said resolution may not be
possible in a short period of time without reinitiating consultation. Farman said the time frame of
reinitiation can vary widely; it does not necessarily require rewriting and reissuing an entire biological

opinion but could be done in a letter exchange.

Bill Gale said he agrees that what Grant PUD is proposing is more similar to release dates across the
middle-Columbia basin, and that smolts should be reared and released to optimize survival. That
travel time metric for the terms and conditions of the permit was likely developed to try to match the
historical travel time from Priest Rapids to McNary Dam to avoid making that situation worse, but
there is not likely to be quantified information to relate number of days in the river with adverse
impacts on the natural population. Farman agreed with Gale, but added there is more information
available now, and he would support evaluating whether changing those travel times could impact
another population and to try to put some criteria on the expected ecological interactions.

O’'Connor said, to keep on schedule with the typical hatchery protocols, Grant PUD would like to ask
for a vote on this proposal.

Pearsons said Grant PUD is interested in modifying the BCPs for the 2024 release because this year is
predicted to be a warm year, and Grant PUD would like to avoid high mortality in the later release
groups. That is a change from how this information was presented during the November 15, 2023,
meeting. Grant PUD is also concerned about domestication selection on fish collected in the
Alternative Broodstock Collection fishery, which are incorporated into later release groups, but also
have to be pushed for growth. Grant PUD is weighing the certainty obtained with the ongoing study
on survival against uncertainty of potential ecological interactions with other species. Grant PUD has
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heard the concerns from the subcommittee, and shares those concerns; however, we have not been
presented with new information or data that indicate the assumptions around the tradeoffs are
wrong. Pearsons referred back to the slide describing tradeoffs.

Tradeoffs in proposal

 Benefits - High confidence we will produce thousands more hatchery
adults for harvest opportunity by releasing fish before June 10,
including descendants of natural-origin broodstock (reducing
domestication risk)

* Costs - Low evidence and certainty we are impacting juvenile natural-
origin fish through early release particularly at spawning escapements
below about 50,000

Murdoch said YN agrees with the benefits; however, concerns about ecological interactions have
been raised in the Fall Chinook Work Group meeting and there is a need to move forward cautiously.
Colleagues at the Columbia River Inter-Tribal Fish Commission have evidence of lower survival of
natural-origin fish, and proportionately lower numbers of natural-origin spawners in the reach,
because of these early hatchery releases making up more of the population observed in the reach.
Continuing the comparison of some early releases and some late releases gives us the opportunity to
investigate those costs a bit more.

Tonseth asked Gale what the size at release targets are for USFWS programs that produce fall
Chinook Salmon downstream of PRH. Mat Maxey said the target at Spring Creek was 80 fish per
pound (fpp), but they are typically released at 90 fpp. At Little White Salmon NFH, the target is 70 to
90 fpp with releases from mid-June through early July. Tonseth said those programs have earlier
release times but also much smaller sizes at release.

Truscott said ecological interactions are difficult to evaluate quantitatively. He asked whether a
retrospective evaluation could be done for emigration timing of the natural-origin fish pre- and
post-PRH release to identify whether a change has occurred. Pearsons said Grant PUD has tried to
assemble information on ecological interactions to bring back to the committee. Pearsons said that
information may not be available; the first 2 or 3 ponds are released before Jeff Fryer (CRITFC) marks
natural-origin fish in the river. If the data show some “pied-piper effect” of natural-origin juveniles
following the large number of hatchery smolts, that information could help support a decision
around ecological interactions. Truscott said other examples of interactions may be competition for
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forage. Part of the problem at PRH is that this program is so big (in the millions of fish released).
Pearsons agreed that there is evidence of density dependence at the highest escapements shown in
the report by Ryan Harnish (PNNL) and Paul Hoffarth (WDFW). Truscott said he has concerns about
pushing growth of the progeny of later spawners for an even earlier release. Pearsons agreed it is
worth discussing rearing practices that could reduce domestication selection.

Hillman reminded members that what is being proposed is 2 years of releases. These two releases
could be considered an experiment. That is, if paired correctly with monitoring, the results from the
2 years of releases could be evaluated to determine potential interactions between the hatchery-
origin and natural-origin fish, with the understanding that if adverse interactions are observed,
releases could be changed or modified in the future. Hillman said if NOAA Fisheries can allow for an
experimental release approach for 2 years, with the potential for a violation of the terms of the
permit on travel time, the PRCC HSC can evaluate the success of the releases and make necessary

changes if needed. This is the true meaning of adaptive management.

Kamphaus said two changes are being proposed: release time and release size. Pearsons said the two
are coupled. Grant PUD’s main interest is to release fish early, which provides the benefit to the
program; however, to achieve that, a broader range in the size at release is needed. Kamphaus
suggested refocusing targets based on the condition of the fish, which has been done in other
programs rather than forcing the earlier release timing.

Hillman suggested that a voting member can propose to amend Grant PUD's original proposal. The
amendment should capture the proposed modifications to the original proposal. If another voting
member seconds the amendment, we will discuss it and vote on the amended proposal.

Tonseth proposed a modification to adjust for warmer conditions in 2024 only, to adjust the previous
release dates for all the later release groups approximately one week earlier (releases by June 14),
with flexibility in target release sizes ranging from 50 to 60 fpp, with a focus on achieving a condition
factor between 1 and 1.25 across all 5 of the raceways. The focus would be on producing migration-
ready fish rather than trying to achieve a specific weight. Truscott said, based on the current
protocols as written, releasing all fish before June 14 only reduces the release time by a couple of
days. Tonseth proposed also removing the clause about waiting until natural-origin PIT tagging is
complete, which can sometimes finish in late June. O'Connor said the tagging is typically completed
by mid-June, within 10 days of Memorial Day. Tonseth said the source for the condition factor is a
range the hatchery staff would prefer to aim for and need to confirm to prepare their feed profiles.

Kamphaus said YN seconds the amendment. Murdoch added that discussions should be planned
after the 1-year action before making this permanent to identify what ecological interactions should
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be monitored. There is a need for something more formal to ensure the data are collected to answer
the questions as part of an M&E Plan.

Farman asked what proportion of this population is tagged and O'Connor said 40,000 fish are
tagged across 5 ponds for Grant PUD’s M&E and an additional 3,000 are tagged by the USFWS for
the Smolt Monitoring Program as part of the federal juvenile monitoring effort.

Tonseth said he will anticipate feedback from Farman for planning releases in 2025 and beyond
regarding pushing all releases to an earlier release period.

Hillman asked for a vote on the amended proposal and all parties agreed to support the amended
proposal.

A release plan for 2025 will be a continuing discussion topic in the next meeting. PRCC HSC
members will consider what questions should be asked and what monitoring should be done to
evaluate ecological interactions of earlier released juveniles in 2025 and beyond.

D. White River Spring Chinook Salmon Hatchery Program

Tracy Hillman reminded the PRCC HSC of materials that had been prepared at the end of 2023, sent
by him on December 21 and 26, 2023 (all materials were distributed again by Larissa Rohrbach on
January 22, 2024; Attachment D). He reminded the subcommittee that a February 2013 SOA (2013-
01) from the PRCC Policy Committee directs what needs to be done to evaluate feasibility of a White
River Spring Chinook Salmon Hatchery Program.

Several steps are outlined in that SOA, which have been ongoing, and some that require work.

1)  The release of the captive brood program was completed.

2) MA&E has been done and is ongoing.

3) Construction of Nason Creek Acclimation Facility was completed.

4) Targets for hatchery production from various programs are given.

5) Mitigation has been met through Nason spring Chinook Salmon releases.

6) Adults have been managed according to the Wenatchee Spring Chinook Salmon adult
management plan.

7) The issue that requires work is that by 2026, the PRCC HSC must assess the need to restart
a White River spring Chinook Salmon hatchery supplementation program, including a
review by an expert panel. The PRCC will review and approve the framework. This will be
the focus of the Subcommittee over the next several months.

8) Implementation of a White River spring Chinook Salmon program is contingent on NOAA
Fisheries’ approval of broodstock collection.
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A framework and memo were developed by the PRCC HSC in coordination with Elizabeth McManus
and Denny Rohr that included a decision-making framework with a decision tree. Specific questions
were developed, with data needs summarized. Funding for some work was not obtained, and the
work has not progressed. Grant PUD has summarized information available at this time to move the
topic forward again. There are a number of different subject areas where information is to be
provided to the expert panel to be able to answer those key questions. There are different entities
associated with the work needed.

Hillman said today's discussion is intended to start the group thinking about the issues in the 2013
SOA. Hillman said a decision could be made by the Subcommittee, based on currently available
information, to indicate that it may not be feasible to operate a hatchery program in the White River.
If that is the outcome, Hillman would have to prepare a letter for the policy committee stating that
the PRCC HSC found that convening the expert panel is not necessary and recommends against
going forward with the program. The letter would also need to identify how mitigation for the White
River will be achieved.

Keely Murdoch said, in the decision tree, the feasibility review would be undertaken after convening
an expert panel. It's important to convene the expert panel because if the answer is no (i.e,, it's not
feasible), some of the recommendations that come forward through the expert panel review might
help guide us through the alternative options. Tonseth said there needs to be some discussion and
evaluation of conclusions in the documents shared by Grant PUD and agreed it will be important to
go through all the steps in the decision tree.

Pearsons agreed, and said it is Grant PUD’s intent to ask the PRCC HSC to evaluate and revise both
the assumptions and conclusions made in this document to move the conversations forward.
Tonseth asked whether this document was intended to be informational for the group at large, or to
be Grant PUD's position on the issue of a White River program. Pearsons said this document can be
used to inform the PRCC about specific topics (e.g., broodstock collection and captive broodstock
were major challenges in the past and genetics was a major issue). These documents are also
intended to be distributed to a technical panel, should a technical panel be needed. Tonseth asked
whether it's Grant PUD’s position that these are documents the PRCC HSC will approve. Pearsons
said if the PRCC HSC decides that a technical panel should be convened, a number of documents will
need to be assembled, which is one of the functions of that matrix that identified what information
should be provided. There are several ways to go forward; these reports could be approved as they
are developed now, or a total package could be approved for sharing with the technical panel. An
initial 30-day review period for the PRCC HSC would be an opportunity to review, but not necessarily
require approval yet.
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Tonseth said there are elements in Grant PUD's broodstock feasibility assessment that will be
important for the expert panel, but there are parts that appear to be leading them to a conclusion on
broodstock collection instead of providing the data unbiasedly. Pearsons said he understood that,
and asked reviewers to call out areas where the document is leaning more toward conclusions based
on values than technical information, or whether the information is faulty in some way.

Pearsons said the materials provided are specifically associated with assessing the difficulty and risks
of collecting broodstock at Tumwater and in the White River for the White River program, speaking
to whether adequate number of broodstock could be collected.

Kirk Truscott asked whether the White River spawning aggregate is necessary to the Wenatchee
Spring Chinook Salmon population to meet Viable Salmonid Populations (VSP) criteria. If the answer
is no, based on the decision tree, the program does not move forward and continues to monitor. If
the answer is yes, the next step is to convene the Expert Review Panel. Truscott said, perhaps the
White River spawning aggregate is not necessary to meet the VSP requirement; however, 4 of

5 aggregates are needed. Truscott noted the Little Wenatchee is a spawning aggregate that has not
been discussed. Tonseth said there is also an issue with the upper mainstem Wenatchee spawners,
which were mainly excess Chiwawa aggregate spawners, and since implementing adult management,
there is little to no spawning in the upper Wenatchee River. Murdoch said there is a need to evaluate
which of the spawning aggregates have the best chance of reaching the abundance goals that are
required under the recovery plan. Published data from the upper Wenatchee Spring Chinook Salmon
Relative Reproductive Success study showed fish that spawned in upper Wenatchee are not
successful and the few that return go to other places. There appears to be a habitat issue. The upper
Wenatchee River itself does not seem to meet the definition of a spawning aggregate and perhaps

the recovery plan needs to be reevaluated.

Pearsons reminded the PRCC HSC about convening a panel of genetic experts in 2018, including
those from NOAA Fisheries, who answered questions about the importance of the White River
spawning aggregate to the recovery of Wenatchee spring Chinook Salmon. Farman confirmed that
the responses provided at that time are still relevant. Farman also supported going through the
stepwise process outlined in the decision tree. Pearsons said it seems like the decision tree is not
accurate then; even though NOAA Fisheries staff have provided some answers on steps 1 and 2, they
don’t want to preclude moving forward toward convening an expert panel to review. Farman said the
decision tree was prepared prior to him taking this representative role with the PRCC HSC, and he is
not comfortable stating that NOAA Fisheries’ is the only opinion that is required to make the
decision.



HCP Hatchery Committees
Meeting Date: January 17, 2024
Document Date: February 26, 2024
Page 19

Pearsons said it's hard to evaluate risk without an actual White River program document that
describes hypothetically what the program would look like. The expert panel would need this basic
information to provide an opinion.

Truscott asked in which documents on the Wenatchee spring Chinook Salmon population is the
White River program called out. Tonseth said a White River program was directed by the Priest
Rapids Settlement Agreement (Appendix A), and there are two BiOps that address it: the first
describes developing, operating, and supporting a White River program, but the second describes
compositing the program with the Nason Creek program. Truscott said he wants to better
understand what would need to be addressed if it is decided not to go forward with a White River

program.

Hillman noted the SOA states that the expert panel should be convened in 2025, before permit
expiration in 2026. Pearsons said that timeline should be advanced in case there are significant
changes needed in the other Wenatchee spring Chinook Salmon programs to compensate for
decisions made about the White River program, ahead of HGMP updates for those other programs.

As next steps, the PRCC HSC agreed to review the decision tree to identify whether it is complete,
and to become familiar with the questions and data columns. This information will be reviewed in the
February meeting to identify potential data gaps. The White River program will be retained as a
recurring item on the agenda. For draft materials that were developed by Grant PUD on December
26, Hillman asked members to provide feedback by February 9, in preparation for the February 21
meeting.

V. Administration

A. Next Meetings
USFWS informed the HCP-HCs and PRCC HSC of a change in representation. Mat Maxey will be the
primary representative on the committees and Matt Cooper will be the alternate.

The next meetings of the HCP-HCs and PRCC HSC will be held on February 21, March 20, and April
17, 2024. Meetings will be held virtually until March.

VI. Attachments

Attachment A List of Attendees

Attachment B Chelan PUD's Action Plan

Attachment C Priest Rapids Hatchery Proposed Release Plan for 2024

Attachment D White River Spring Chinook Hatchery Program Feasibility Documents
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Attachment A
List of Attendees

Name

Organization

Larissa Rohrbach®

Anchor QEA, LLC

Natasha Winnacott®

Anchor QEA, LLC

Tracy Hillman®

BioAnalysts, Inc.

Ross Renick® Chelan PUD
Catherine Willard*® Chelan PUD
Tom Kahler*® Douglas PUD
Brandon Kilmer® Douglas PUD
John Rohrback® Douglas PUD
Rod O'Connor#° Grant PUD
Deanne Pavlik-Kunkel® Grant PUD
Todd Pearsons#® Grant PUD
Tim Taylor® Grant PUD
Alf Haukenes® Washington Department of Fish and Wildlife
Katy Shelby® Washington Department of Fish and Wildlife

Mike Tonseth*#°

Washington Department of Fish and Wildlife

Matt Cooper*+°

U.S. Fish and Wildlife Service

Charles Frady®

U.S. Fish and Wildlife Service

Bill Gale®

U.S. Fish and Wildlife Service

Matt Maxey*+°

U.S. Fish and Wildlife Service

Brett Farman*+°

NOAA

Keely Murdoch*#°

Yakama Nation

Cory Kamphaus*#°

Yakama Nation

Kirk Truscott*°®

Colville Tribes

Notes:

* Denotes HCP-HCs member or alternate
+ Denotes PRCC HSC member or alternate
° Joined remotely







PRH release time proposal
Second HSC Update

1/3/2024

**All three HSC presentations are included in this presentation



Outline

Estimated number of adults lost by releasing fish late

Risks of domestication selection of releasing fish late
Release time comparisons among different hatcheries

Risks of ecological interactions associated with early release

Al S

Revised proposal for HSC vote



Additional adults from early release of ponds
A and B

* Objective: estimate additional adults by releasing ponds A and B at
the time of pond C

* Methods:
e Actual estimated adults for Ponds A and B using CWT (RMIS)

* Estimated adults from the estimated juveniles released from pond A
and B using a Pond C SAR (the most likely time of release under the
new proposal)

e Calculated the differences between the two estimates



Additional adults produced by releasing
ponds A and B at the same time as pond C

e >8,000 additional adults produced annually from Pond A and B if
released at same time as Pond C (around June 9)

More
A+B Adults adults with
A+B adult using Pond earlier

BY estimate CSAR release
2016 15,234 19,583 4,349
2017 38,256 56,835 18,579
2018 (no 5) 12,374 18,844 6,470
2019 (no 4) 4,245 7,641 3,396
Mean 17,527 25,726 8,198

Total 70,109 102,903 32,793



Angler Broodstock Collection progeny may have
high mortality associated with late release

* Most of the juvenile descendants that are Natural-Origin Broodstock
(Angler collections) are placed into ponds A, B, and C (e.g., 64% of
juveniles were in pond A in 2023 — see table)

* Releasing ponds A and B late will have a disproportionately high
mortality impact on descendants of natural-origin broodstock which
may increase risks of domestication selection

Number 145,682 209,688 198,032 151,168 290,706
Pond D C A A A

Total 995,276
PondA | 639,906
% Pond A 64%
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COMMUNICATION

Survival of Age-0 Hatchery Summer-Run Chinook Salmon
is Enhanced by Early Release

Charles G. Snow*
Washington Department of Fish and Wildlife, 600 Capitol Way North, Olympia, Washington 98501, USA

“Subyearling (age-0) hatchery summer-run Chinook Salmon Oncorhynchus tshawytscha
have been released into the Columbia River in mid-June from Wells Fish Hatchery,

Washington, since 1993, but release-to-adult survival (SAR) under this strategy has been
low.”



2024 likely to be
warm year which

could exacerbate
mortality of late
releases
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Release times of SUC,FAC up and downstream

 Wells Hatchery subyearling SUC in 4" week of May at 50 fpp

* Lyon’s Ferry FAC — 2013-2023 mean release date of May 20 (May 10 - June
33/ at an average of 55.6 fpp

 Yakima FAC releases BY 2015-2017 (yearlings were released 3/1 and
sRLKRIySe)arlings 6/1; RMIS); BY 2011,2013 (subyearlings were released 6/15;

* Ringold Hatchery subyearling FAC median release time was about June 26
for BY 2007-2016 and about 50% the SAR of fish released from PRH during
the same time period (release time is dictated by acclimation time not
optimal survival)

* Wide range in release time with a trend towards releasing fish earlier. PRH
fish in ponds A and B are released relatively late



Historic vs recent release dates at PRH

2012-2016 Median 6/12 6/15 6/18 6/22 6/25

2017-2022 Median 5/23 5/25 6/9 6/14 6/19



Ecological interactions — release numbers

* In 2024, numbers at PRH will be reduced by 200,000 because of
hatchery recalculation and this will reduce ecological interactions
compared to previous release numbers



Ecological interactions — Night releases

* In 2016, we began releasing some fish at night and since 2017 all fish
have been released at night

* Night releases are hypothesized to reduce localized ecological
interactions associated with feeding



Ecological interactions — density dependence

* Density dependent interactions among natural-origin FAC juveniles
appear to manifest above spawning escapements of about 50,000
adult fish which is above current escapement objectives (31,100-
42,000) (Harnish and Hoffarth 2022)

* “Results from the updated productivity analysis, which estimated
SMSY to be 48,925 adult spawners, suggest the WDFW may consider
increasing the maximum escapement goal to 49,000 adult spawners.
However, under current HRFCPP operations, ocean conditions may be
the primary factor controlling adult production.” (Harnish and
Hoffarth 2022)

* Ecological interactions might be managed through increased harvest



- NOS are above or within escapement targets (31,100-42,000) except 2022 but HOS
increased in 2020 driving up pHOS
- Ecological interactions likely strongest between 2013-2017 because of large escapements

Table 55 Origin of pHOS apportioned by program source for fall Chinook Salmon

aaaaaaaaaaaaaaaaaaa

spawning naturally in the Hanford Reach, Return Years 2012-2022.

Return | Natural Hatchery Origin Spawners PHOS by Source
Year Origin GCPUD! |USACE!? | Other? Total GCPUD! |[USACE!? | Other’ |[Combined
2012 50,072 3,943 3,598 261 7,803 0.068 0.062 0.005 0.135
2013 126,782 26,507 18,427 3,123 48,057 0.152 0.105 0.018 0.275
2014 166,183 7,185 5,262 5,120 17,567 0.039 0.029 0.028 0.096
2015 240,511 15,101 9.669 1,065 25,835 0.057 0.036 0.004 0.097
2016 103,033 5,732 4,513 3,143 13,388 0.049 0.039 0.027 0.115
2017 67,807 3,463 2,409 79 5,951 0.047 0.033 0.001 0.081
2018 42277 1,760 841 696 3,297 0.038 0.018 0.015 0.071
2019 59,052 3,919 1,469 1,551 6,939 0.059 0.022 0.024 0.105
2020 54,759 12,608 6,580 800 19,964 0.168 0.088 0.011 0.268
2021 40,733 12,091 8,591 378 21,060 0.196 0.139 0.006 0.341
2022 19,517 5,004 3,648 199 8,870 0.176 0.129 0.007 0.312
Mean 88,258 8,847 5,910 1,492 16,247 0.095 0.064 0.013 0.172




Tradeoffs in proposal

* Benefits - High confidence we will produce thousands more hatchery
adults for harvest opportunity by releasing fish before June 10,
including descendants of natural-origin broodstock (reducing
domestication risk)

* Costs - Low evidence and certainty we are impacting juvenile natural-
origin fish through early release particularly at spawning escapements
below about 50,000



Adaptive management lowers risk

* Proposal is a data driven approach
* The proposal is limited to two release years (2024 and 2025)

* Proposal may be revised in 2024 as new information becomes
available

e 2024 will likely be a warm year which may result in higher mortalities
of late releases



Proposal for 2024 and 2025 release

* Release fish at night
* Release fish between May 22 and June 10
* Release fish at least 2 days apart between ponds

* Release fish as smolts between 50-60 fpp (focus on producing fish
ready to migrate)

e ** Proposal may be revised in 2024 as new information becomes
available



End



Median travel time (days to McNary)

Release Year Pond A Pond B Pond C Pond D Pond E Combined
2017 11 15 17 15 12 13
2018 16 20 22 25 12 19
2019 15 13 14 26 28 17
2021 8 9 12 19 22 19
2022 16 18 22 24 23 20
2023 15 16 17 25 22 16
5-Year Average (RY17 —22) 13 15 17 22 19 18




% precocious males at PRH (squeeze method)

Year of release % Precocious male

2020 0
2021 0
2022 0
2023 0



Risk

* It is possible that early release strategy will increase median travel
time beyond 18 days to McNary



Age 2 (Release Years 2017 —2021)

2017
2018
2019

2020

2021

Release-to-Trap Survival (mean)

Standard Deviation

0.02%

0.04%

0.05%

0.03%

0.08%

0.04%

0.02%

0.00%

0.02%

0.05%

0.06%

0.06%

0.04%

0.03%

0.01%

0.02%

0.05%

0.02%

0.04%

0.03%

0.01%

0.02%

0.02%

0.06%

0.01%

0.03%

0.03%

0.02%

0.01%

0.01%

0.02%

0.01%

0.02%

0.02%

0.01%




Age 3 (Release Years 2017 — 2020)

2017
2018
2019

2020

Release-to-Trap Survival (mean)

Standard Deviation

0.12%

0.35%

0.14%

0.39%

0.25%

0.14%

0.11%

0.27%

0.17%

0.38%

0.23%

0.12%

0.11%

0.30%

0.16%

0.20%

0.19%

0.08%

0.08%

0.26%

0.13%

0.09%

0.14%

0.08%

0.07%

0.14%

0.06%

0.09%

0.09%

0.04%




Age 4 (Release Years 2017 — 2019)

2017
2018

2019

Release-to-Trap Survival (mean)

Standard Deviation

0.11%

0.23%

0.10%

0.15%

0.08%

0.11%

0.22%

0.11%

0.15%

0.06%

0.15%

0.26%

0.09%

0.17%

0.09%

0.10%

0.22%

0.08%

0.13%

0.08%

0.11%

0.11%

0.04%

0.09%

0.04%




Age 5 (Release Years 2017 — 2018)

2017

2018

Release-to-Trap Survival (mean)

Standard Deviation

0.00%

0.02%

0.01%

0.01%

0.00%

0.02%

0.01%

0.01%

0.01%

0.03%

0.02%

0.02%

0.01%

0.03%

0.02%

0.02%

0.01%

0.01%

0.01%

0.00%




Proposal for 2024 and 2025 release

* Release fish at night
* Release fish on or before June 10
* Release fish at least 2 days apart between ponds

* Release fish as smolts between 50-60 fpp (focus on producing fish
ready to migrate)

e ** Proposal may be revised in 2024 as new information becomes
available



Proposal Trade-off

* The proposal is a trade-off between potential improvement in survival
of hatchery origin fish to increase harvest versus possible increase in
ecological interactions among juveniles as well as tagging concerns in
the Hanford Reach



Update on release timing
evaluation at Priest Rapids
Hatchery

PRCC HSC October 18, 2023



* Survival advantages will be an interaction between
release time and water temperature and discharge

* Early release timing will increase survival in warm, low
flow years

* Early release timing may not be beneficial in cold, high
flow years
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Historic vs recent release dates

2012-2016 Median 6/12 6/15 6/18 6/22 6/25

2017-2022 Median 5/23 5/25 6/9 6/14 6/19



Juvenile size at release (fpp)

55 45 49 e

2017 51

2018 44 56 = 49 *°
2019 55 56 e 44 >
2020 48 46 e 49 +
2021 41 47 e 48 8
2022 47 55 >4 e 46

Mean 48 53 49 = 48



Juvenile travel time to Bonneville Dam
in days, (SE)

2017 22.6 (0.38) 25.65 (0.36) 20.72 (0.22) 19.63 (0.15) 16.07 (0.10)
2018 23.95 (0.44) 29.98 (0.50) 24.49(0.41) 23.14 (0.40) 19.39 (0.31)
2019 33.84 (0.30) 33.63 (0.33) 20.24 (0.27) 18.52 (0.23) 19.58 (0.35)
2020 No PIT tagging due to COVID-19 safety protocols

2021 28.46 (0.40) 26.51 (0.36) 19.3 (0.30) 16.51 (0.23) 15.33(0.17)
2022 32.39 (0.95) 38.07 (0.78) 30.84 (0.52) 27.31(0.41) 21.70(0.42)

Mean 28.25 30.77 23.12 21.02 18.41



Juvenile arrival date to Bonneville Dam
(release + mean travel time)

2017 14-Jun 19-Jun 29-Jun 1-Jul 5-Jul
2018 15-Jun 23-Jun 5-Jul 7-Jul 9-Jul
2019 24-Jun 26-Jun 30-Jun 1-Jul 6-Jul
2020 No PIT tagging due to COVID-19 safety protocols

2021 21-Jun 22-Jun 28-Jun 30-Jun 2-Jul
2022 24-Jun 3-Jul 8-Jul 13-Jul 12-Jul

Mean 19-Jun 24-Jun 2-Jul 4-Jul 6-Jul
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Age 2 (Release Years 2016 - 2020)

Mean Release Date 22-May

Total CWT Fish Ponded 1,199,113

Adult CWT Recoveries at Priest Rapids Hatchery

Release-to-Trap Survival

25-May 9-Jun 14-Jun 19-Jun
1,205,692 1,202,971 1,202,658 1,204,541
456 311 290 167
0.04% 0.03% 0.02% 0.01%

Pond D |PondC

Age 3 (Release Years 2016 - 2019)

Mean Release Date 22-May

Total CWT Fish Ponded 959,191

Adult CWT Recoveries at Priest Rapids Hatchery

Release-to-Trap Survival

25-May 9-Jun 14-Jun 19-Jun
960,026 963,681 963,072 964,659
2,211 1,831 1,344 862
0.23% 0.19% 0.14% 0.09%




Age 4 (Release Years 2016 - 2018) PondD |PondC

Mean Release Date 22-May 25-May 9-Jun 14-Jun 19-Jun
Total CWT Fish Ponded 717,388 718,602 723,213 722,452 723,865
Adult CWT Recoveries at Priest Rapids Hatchery 1,047 1,052 1,215 945 635
Release-to-Trap Survival 0.15% 0.15% 0.17% 0.13% 0.09%

Age 5 (Release Years 2016 - 2017) PondD PondC

Mean Release Date 22-May 25-May 9-Jun 14-Jun 19-Jun
Total CWT Fish Ponded 478,592 481,911 483,145 481,504 484,049
Adult CWT Recoveries at Priest Rapids Hatchery 809 791 999 756 537

Release-to-Trap Survival 0.17% 0.16% 0.21% 0.16% 0.11%




Ages 3, 4, 5 combined (Rel. Yrs. 2016-2020)

Mean Release Date 22-May 25-May 9-Jun 14-Jun 19-Jun
Total CWT fish Ponded 2,155,171 2,160,539 2,170,039 2,167,028 2,172,573
Adult CWT Recoveries at Priest Rapids Hatchery 4,244 4,054 4,045 3,045 2,034
Release to Trap Survival 0.20% 0.19% 0.19% 0.14% 0.09%




Summary

 Combined adult returns favor the early release strategy
* Releases in May pose logistics challenges to the PRH staff

* Preferred changes going forward:
* Provide flexibility in FPP targets (range 50-60)
* Release all fish by June 10









Historic release dates
(daylight, scheduled to avoid Hanford Reach

tagging)
I N I N I S

2012 6/14 6/15 6/16 6/20

2013 6/12 6/13 6/14 6/15 N/A
2014 6/12 6/16 6/18 6/23 6/25
2015 6/12 6/15 6/18 6/22 6/25
2016 6/16 6/18 6/20 6/22 6/24
Mean 6/13 6/16 6/19 6/22 6/25

Median 6/12 6/15 6/18 6/22 6/25



Release Dates
(all dark releases)

2017 23-May 25-May 9-Jun 12-Jun 19-Jun
2018 23-May 25-May 11-Jun 14-Jun 20-Jun
2019 22-May 24-May 10-Jun 13-Jun 17-Jun
2020 22-May 27-May 9-Jun 18-Jun 23-Jun
2021 24-May 27-May 9-Jun 14-Jun 17-Jun
2022 23-May 26-May 9-Jun 16-Jun 21-Jun
Mean 22-May 25-May 9-Jun 14-Jun 19-Jun
Median 23-May 25-May 9-Jun 14-Jun 19-Jun



PRCC -

Policy Committee

Statement of Agreement 2013-01
Upper Wenatchee River Basin
Spring Chinook Mitigation — White River

Priest Rapids Coordinating Committee — Policy Committee
Statement of Agreement
White River Spring Chinook Mitigation

Approved On February 8, 2013 by the Priest Rapids Coordinating Committee —
Policy Committee

Statement: The Priest Rapids Coordinating Committee - Policy Committee (PRCC PC)
agrees that given the technical, scientific, and political challenges the planned
alternative of implementing a 74,556 hatchery smolt supplementation program on the
White River is not feasible at this time. In order for Grant PUD to meet its Wenatchee
spring Chinook salmon mitigation for the period from BY 2013 through BY 2026, the
PRCC PC agrees to the following:

1)

2)

3)

4)

Grant PUD will complete the White River Captive Brood Program with the last
release in 2016 and the last monitoring of captive brood fish in the natural
environment in 2019. Grant PUD will not be responsible for any artificial
propagation activities in the White River through BY 2026;

Grant PUD will continue to implement the Monitoring and Evaluation (M&E) plan
for the White River (2020-2026), which was developed by the PRCC HSC and
reviewed and approved by FERC on February 7", 2012 and is currently being
updated by the PRCC HSC. Finalization of this update is anticipated in spring
2013. Grant PUD agrees that the PRCC HSC would be responsible for adapting
the M&E program to new information. Grant PUD may need to seek FERC
approval per license Article 401(b) prior to implementation. Additional data
collection beyond that collected as part of the Grant PUD-funded hatchery M&E
plan is not the obligation of Grant PUD but may be funded via other sources such
as the PRCC’s Habitat and No Net Impact accounts, Salmon Recovery Funding
(SRF) Board, and/or Bonneville Power Administration;

Grant PUD will build the Nason Creek Acclimation Facility to accommodate up to
275,000 smolts;

Grant PUD Wenatchee spring Chinook mitigation requirements will be met via a
combined total of 223,670 spring Chinook between the Nason Creek Program
and the White River Captive Brood Program through 2016. For example, the
current target for Nason Creek is 150,000 smolts, while the target for White River
is 75,000 smolts. In the near-term, it is expected that the White River Program

1



PRCC — Policy Committee

Statement of Agreement 2013-01
Upper Wenatchee River Basin

Spring Chinook Mitigation — White River

will produce in excess of 75,000 smolts while Nason Creek may experience
shortfalls as that program develops. During this timeframe, up to 75,000 White
River smolts will be credited to Grant PUD’s overall Wenatchee spring Chinook
production requirement of 223,670;

5) Grant PUD will meet its Wenatchee spring Chinook mitigation post 2016 (2017-
2026) via the Nason Creek Program. In the event shortfalls in meeting production
at Nason Creek are identified, Grant PUD will, in consultation with the PRCC
HSC, develop strategies to address these shortfalls through hatchery production
or other alternatives as agreed to by the PRCC HSC;

6) The disposition of White River and non-Nason Creek natural origin adults
encountered during broodstock collections at Tumwater and/or other locations
will be the responsibility of the Joint Fisheries Parties that are signatories to the
Section 10 permit for the Nason Creek spring Chinook program;

7) By 2026, the PRCC HSC will assess the need to restart a White River spring
Chinook hatchery supplementation program by assembling all relevant technical
information and overseeing an independent scientific review. The independent
scientific review will consist of a panel of subject matter experts selected by the
PRCC HSC who will address specific critical questions developed by the PRCC
HSC. The expert panel will address the critical questions but will not have
decision-making authority over the future of the White River spring Chinook
program. Prior to initiating the independent scientific review, the PRCC will
review and approve the framework and structure of the review. Once the
framework and structure of the scientific review is approved by the PRCC, the
review should be complete within one year.

8) Implementation of this agreement is contingent upon National Marine Fisheries
Service issuance of an ESA Section 10 permit for the Nason Creek spring
Chinook program prior to 2013 broodstock collection.

Denny Rohr
Facilitator
PRCC Policy Committee



Memorandum

To: Denny Rohr, PRCC Facilitator

From: Elizabeth McManus, PRCC-HSC Facilitator

(OSS

STRATEGIC

SEATTLE - OLYMPIA - AUSTIN

rossmail@rossstrategic.com
1218 3rd Avenue

Suite 1207

Seattle WA 98101

Copy: PRCC HSC, Tracy Hillman 206-447-1805

Date: December 21, 2018
RE: Update to the White River Spring Chinook Mitigation 2026 Decision Framework.

Dear Denny — thank you for the request from the PRCC to “review the 'Report to the PRCC' and provide
an update to reflect any changes that may have occurred, plus include any additional new data and
information they feel to be applicable.” The purpose of this memo is to summarize PRCC HSC
discussions to date on this topic.

The HSC has reviewed and discussed the memo several times. They have not reached resolution on
what updates are needed.

My impression is that Subcommittees members agree that most of the original memo is still current,
relevant, and unchanged. There are several technical updates to Table 1 and text in the memo
describing Table 1, which the Subcommittee also likely could reach agreement on.

The Subcommittee is not in agreement on a number of other issues. These seem to center around the
extent to which spatial estimates of spring Chinook mortality and estimates of predation in Lake
Wenatchee are necessary to evaluate whether to start a hatchery program on the White River, and the
extent to which information on what factors and mechanisms in Lake Wenatchee are limiting the WR
spawning aggregate are needed to determine whether hatchery-based mitigation is appropriate. These
differences seem related to different perspectives on when and how the potential to consider
alternatives to hatchery mitigation in the future should be factored into data gathering now.

Committee discussions on this are continuing. | understand that discussions among the joint fisheries
parties are ongoing, and they may be able to provide additional input on their individual or shared
perspectives in the new year. Grant PUD also could provide input on its perspective.

| hope this is helpful to you. The HSC welcomes any follow up questions or direction. As of January 2019
the HSC will have a new facilitator. Please direct any response after January to Tracy Hillman
(tracy.hillman@bioanalysts.net). | have attached the latest working draft of an updated memo; please

note that the track changes in the working draft were still under discussion and have not necessarily

been agreed to by all parties.

Very best wishes for a happy and productive new year.


mailto:tracy.hillman@bioanalysts.net

February 2016 Original Report to the PRCC - Working Draft Updates (December 2018)

Report to the PRCC on the White River Spring Chinook Mitigation
2026 Decision Framework

Purpose and Background

The purpose of this document is to summarize the activities of the Priest Rapids Coordinating
Committee - Hatchery Subcommittee (PRCC-HSC) toward the work outlined in Statement of Agreement
2013-01 (SOA 2013-01), approved by the Priest Rapids Coordinating Committee on February 8, 2013
(Attachment 1). SOA 2013-01 states:

7) By 2026, the PRCC HSC will assess the need to restart a White River spring Chinook
hatchery supplementation program by assembling all relevant technical information and
overseeing an independent scientific review. The independent scientific review will
consist of a panel of subject matter experts selected by the PRCC HSC who will address
specific critical questions developed by the PRCC HSC. The expert panel will address the
critical questions but will not have decision-making authority over the future of the
White River spring Chinook program. Prior to initiating the independent scientific review,
the PRCC will review and approve the framework and structure of the review. Once the
framework and structure of the scientific review is approved by the PRCC, the review
should be complete within one year.

Shortly after the PRCC approved SOA 2013-01 and transmitted it to the PRCC-HSC, PRCC-HSC members
began discussing the information that would be needed to inform an independent scientific review of a
White River spring Chinook hatchery supplementation program, with a view towards ensuring (as much
as possible) that needed information is on track to be assembled in time to inform the evaluation and, if
gaps exist, highlighting those for the PRCC’s consideration and for the development of funding
proposals.

This document will be updated periodically as new data become available.

Decision-Making Framework

The PRCC-HSC began by developing a decision-making framework (decision tree), to describe the types
of questions that likely would be addressed in an independent evaluation. While the content of the
independent evaluation will be reviewed and approved by the PRCC and the evaluators in the future, it
was necessary to think through likely elements so that data needs could be assessed. The PRCC-HSC
decision tree is shown in Figure 1. It describes the initial decision-making steps (boxes 1 and 2), the
expert review panel step (box 3), and a subsequent feasibility analysis (boxes 4 — 6).

Data Table

The PRCC-HSC developed a table listing each question in the decision tree, associated data needs, data
sources, funders, and potential funders for data that is not currently being collected (Table 1).
Throughout 2015 the PRCC-HSC populated this table by drawing on their own expertise as well as that of



their respective organizations. PRCC HSC members noted that some of the programs/projects that will
supply data likely necessary to inform the expert review panel’s review are either ongoing or scheduled
for funding and implementation, while other programs/projects are not currently funded. Per its role as
a technical advisory committee, the PRCC-HSC makes no assumptions regarding funding sources for
unfunded projects or data needs.

Data sources that will likely be needed, that provide the bulk of data likely needed in the assessment,
and that seems on track to be funded and available in 2026 include:

e NMFS stock status reports

e  GPUD hatchery monitoring and evaluation reports
e  White River migrant data reports

e Relative reproductive success study reports

As part of these deliberations the PRCC-HSC discussed two emerging lifecycle models of the White River
Spring Chinook spawning aggregate. One model, prepared by Grant PUD, combines existing life-stage
estimates. The other model is the Wenatchee Spring Chinook Life Cycle Model (LCM) ;-under

development by NMFS and WDFW. It is part of the Interior Columbia Livfe Cycle Model, a multi-agency

effort lead by NOAA fisheries. The LCM is a structured stochastic model developed to allow test

scenarios related to salmon recovery and management actions. The LCM includes population and

production area (spawning and rearing) scales of evaluation. There are multiple modules that can run

customized or status quo scenarios and evaluation how hatcheries, freshwater habitat, and other

factors (e.g., predation rates, climate change, hydro system alterations, harvest) can affect VSP

abel 2007)}-and-ShirazmoedeHHoneaetal2009:Jorgensen-etal-2009)- More information on the LCP is

here. [Link: https://www.nwcouncil.org/fish-and-wildlife/fw-independent-advisory-

committees/independent-scientific-advisory-board/review-of-noaa-fisheries-interior-columbia-basin-

life-cycle-modeling-draft-report]

While the Subcommittee is in overall agreement that some understanding of the White River Spring
Chinook spawning aggregate lifecycle, and related lifecycle limiting factors, likely will be necessary to
support the 2026 evaluation, they are not yet in agreement on which particular life cycle model should
best be used_or the extent to which, if at all, information to evaluate alternatives to hatchery-based

mitigation should be addressed as part of the modeling effort. Because there are different perspectives

on how the model should be used, there also are differences on what data are needed and where there

are gaps. All parties agree that wWith respect to the NMFS/WDFW lifecycle model, the following

have been : [By who?]

e White River spawning habitat capacity (and trends)
o Parrtaggingand-parrabundance-estimates Summer parr abundance

e Qver-winter survival in the White River



https://www.nwcouncil.org/fish-and-wildlife/fw-independent-advisory-committees/independent-scientific-advisory-board/review-of-noaa-fisheries-interior-columbia-basin-life-cycle-modeling-draft-report

Conclusion and Next Steps

The PRCC-HSC has concluded that the primarysajerity-ef information it believes likely will be needed to
inform an evaluation of the White River Spring Chinook hatchery program in 2026 (i.e., spawner and
juvenile abundance) is currently on track to be collected, analyzed, and available to inform decisions

when needed. As already funded / anticipated data gathering continues, differences about the details
of lifecycle modeling which have not now been fully resolved should become clearer and may reach
resolution. PRCC-HSC members acknowledge that data, modeling, programmatic, or other factors are
likely to change before the expert review panel is convened in 2026 and as such the PRCC-HSC will
update the decision tree and data table as needed to reflect these changes. It is possible that funding
proposals to address data gaps identified in this document will be developed and submitted to the PRCC
for consideration of NNI account funding. Funding proposals may also be developed and submitted to
other funders such as BPA, UCSRB, NMFS, WDFW, or others.



Feasibility Analysis

Figure 1: White
River Decision
Tree

Is the Wenatchee spring Chinook population meeting VSP
criteria (abundance, productivity, spatial structure, and
diversity) in 2025?

Yes No

Monitor Is the White River spawning aggregate necessary to the
Wenatchee spring Chinook population in regards to
meeting VSP criteria?

Yes No

Expert Review Panel

Monitor

Would an adult-based supplementation program in the
White River increase the probability of meeting VSP
criteria? See sub-questions in table below

Yes, within specified program No
parameters (size/type)

\ Monitor and/or consider if

Is there ability to collect sufficient other actions can

broodstock? .
I contribute to recovery
Yes No

1

1

1

1

1

1
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I :
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1
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Is program permit approval likely? :
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Table 1: White River Questions and Data
B:x A. Key Question B. Sub-Questions C. Data Needs D. Data Sources E. Work Needed F. Stafslzrr::ndmg
Is the Wenatchee spring VSP criteria NMFS Stock Compete and Review NMFS staff work
Chinook population Status Report reports
meeting VSP criteria updated every 5
(abundance, productivity, years!
1 spatial structure, and GPUD M&E
diversity) in 2025? report
RRS?2
Is the White River White River VSP NMFS Stock [This will be a NMFS NMFS staff work
spawning aggregate data relative to Status Report interpretation of how
necessary to the Wenatchee spring updated every 5 the White River
2 Wenatchee spring Chinook VSP years spawning aggregate
Chinook population in population data contributes to VSP
regards to meeting VSP criteria and recovery]
criteria?
a. How, if at all, would an | 3.1 What is the available e Spawning GPUD hatchery Continue planned field GPUD
adult-based capacity, limiting life-stage, and capacity M&E report work and reporting; Note: Other
supplementation program | limiting factor in the White Rearing capacity Screw trap report | Spawning habitat potential funders for
in the White River River? Other life stage Egg-fry survival capacity surveys work not conducted
increase the probability of | What is the trend? capacity work by GPUD (e.g.,
meeting VSP criteria? Limiting life Life Cycle Model? spawning habitat
3 stage capacity): BPA
b. What is the optimal Limiting factor UCSRB
program size for meeting NMFS
VSP criteria? WDFW
NNI
3.2 How many additional NO Capacity Capacity estimates Develop model using GPUD staff
adults could reasonably be estimates from row above, life capacity &
expected by operating an adult- SAR estimates

1 Make sure genetic information is communicated in a manner relevant to the question.

Also: Note potential data correction issue to address carcass recovery bias

2 November 2018 update: BPA cut funding for the RSS work by $100,000. This will delay completion of the study; it is not clear if the study will be complete by 2026 at the new
funding level.

3 November 2018 update: the HSC has requested an update on the status of the Wenatchee Spring Chinook Life Cycle Model; we were unable to schedule the update prior to
completion of this memo, and the update may prompt additional updates to the data needs and status table.




based supplementation program
for the WR spawning aggregate?

3.3 What is the relative
reproductive success (RRS) of
hatchery fish in the Wenatchee
Basin?

3.4 Did the White River captive
brood program or Chiwawa
hatchery strays contribute to
natural origin production?

3.5 Do supplementation
programs in Chiwawa and Nason
Creeks contribute to NO
abundance in the respective
basins?

3.6 Is supplementation likely to
improve Ne?

3.7 How is genetic differentiation
among wild fish changing over
time?

3.8 What is the probability of
persistence of the WR spawning
aggregate for all life histories (fall

and spring emigrants) without
hatchery intervention? [Not
clear whether separate analysis
will be done for each life-history
or is the idea that the analysis

RRS estimates from
pedigree study

RRS from above
PHOS vs.
productivity

NOR abundance
trends relative to
references

RRS from above
PHOS vs.
productivity in their
respective basins
NOR abundance
trends relative to
references
Geneticist opinion

Genetic variables in
GPUD M&E plan

Life stage survival

cycle modeling?, and
SAR data from GPUD
hatchery M&E report
RRS report available

in 2022

e RRS report?
e GPUD M&E
report

e RRS report®
e PUD M&E reports

e RRS report?
e PUD M&E reports

e GPUD M&E
reports

e RRSE

e Ongoing M&E in
the basin

e Life cycle model®

supplementation
potential

Continue RRS study and
reporting

Continue RRS study and
GPUD hatchery M&E
monitoring

Consider alternative WR
survey methods

Continue RRS study and
PUD hatchery M&E
monitoring

Review or assessment of
genetic experts

Continue RRS study and
GPUD hatchery M&E
monitoring

Assemble data and
conduct modeling

Funded by BPA and
PUDs

Funded by BPA and
PUDs

Funded by BPA and
PUDs

Consult WDFW,
NMFS,

Tribal geneticists
Funded by GPUD
and BPA

GPUD

Note: Other funding
sources may be
needed depending
upon which life-
cycle model is used

4 See footnote 3
5> See footnote 2
6 See footnote 2
7 See footnote 2
8 See footnote 2
9 See footnote 3




will not be limited to spring
smolts?]

Is there ability to collect
sufficient broodstock?

Abundance of
spring Chinook by
spawning aggregate
at Tumwater Dam

GPUD M&E
reports

Assemble data and
conduct modeling

GPUD staff work

Can facilities &
infrastructure be acquired
to implement the
program?

What new infrastructure is
needed?

What capacity is available at
existing facilities?

Assess suitable land
for sale in the WR

Real Estate
Listings

Assess suitable land for
sale in the WR

GPUD staff work

Is program permit
approval likely?

Chelan County
regulations in SMP

Chelan County
regulations in
SMP

ESA permit status

Research regulation and
talk to Chelan County
Staff, provide comments
on SMP updates (e.g.,
provide definition of
aquaculture)

GPUD staff and
other interested
parties




Attachment 1: PRCC — Policy Committee Statement of Agreement 2013-01 Upper Wenatchee River Basin Spring Chinook
Mitigation — White River

Priest Rapids Coordinating Committee — Policy Committee
Statement of Agreement
White River Spring Chinook Mitigation

Approved On February 8, 2013 by the Priest Rapids Coordinating Committee — Policy Committee

Statement: The Priest Rapids Coordinating Committee - Policy Committee (PRCC PC) agrees that given the technical,
scientific, and political challenges the planned alternative of implementing a 74,556 hatchery smolt supplementation
program on the White River is not feasible at this time. In order for Grant PUD to meet its Wenatchee spring Chinook
salmon mitigation for the period from BY 2013 through BY 2026, the PRCC PC agrees to the following:

1) Grant PUD will complete the White River Captive Brood Program with the last release in 2016 and the last monitoring
of captive brood fish in the natural environment in 2019. Grant PUD will not be responsible for any artificial propagation
activities in the White River through BY 2026;

2) Grant PUD will continue to implement the Monitoring and Evaluation (M&E) plan for the White River (2020-2026),
which was developed by the PRCC HSC and reviewed and approved by FERC on February 7th, 2012 and is currently being
updated by the PRCC HSC. Finalization of this update is anticipated in spring 2013. Grant PUD agrees that the PRCC HSC
would be responsible for adapting the M&E program to new information. Grant PUD may need to seek FERC approval per
license Article 401(b) prior to implementation. Additional data collection beyond that collected as part of the Grant PUD-
funded hatchery M&E plan is not the obligation of Grant PUD but may be funded via other sources such as the PRCC’s
Habitat and No Net Impact accounts, Salmon Recovery Funding (SRF) Board, and/or Bonneville Power Administration;

3) Grant PUD will build the Nason Creek Acclimation Facility to accommodate up to 275,000 smolts;

4) Grant PUD Wenatchee spring Chinook mitigation requirements will be met via a combined total of 223,670 spring
Chinook between the Nason Creek Program and the White River Captive Brood Program through 2016. For example, the
current target for Nason Creek is 150,000 smolts, while the target for White River is 75,000 smolts. In the near-term, it is
expected that the White River Program will produce in excess of 75,000 smolts while Nason Creek may experience
shortfalls as that program develops. During this timeframe, up to 75,000 White River smolts will be credited to Grant
PUD’s overall Wenatchee spring Chinook production requirement of 223,670;

5) Grant PUD will meet its Wenatchee spring Chinook mitigation post 2016 (2017-2026) via the Nason Creek Program. In
the event shortfalls in meeting production at Nason Creek are identified, Grant PUD will, in consultation with the PRCC
HSC, develop strategies to address these shortfalls through hatchery production or other alternatives as agreed to by the
PRCC HSC;

6) The disposition of White River and non-Nason Creek natural origin adults encountered during broodstock collections at
Tumwater and/or other locations will be the responsibility of the Joint Fisheries Parties that are signatories to the Section
10 permit for the Nason Creek spring Chinook program;



7) By 2026, the PRCC HSC will assess the need to restart a White River spring Chinook hatchery supplementation program
by assembling all relevant technical information and overseeing an independent scientific review. The independent
scientific review will consist of a panel of subject matter experts selected by the PRCC HSC who will address specific critical
qguestions developed by the PRCC HSC. The expert panel will address the critical questions but will not have decision-
making authority over the future of the White River spring Chinook program. Prior to initiating the independent scientific
review, the PRCC will review and approve the framework and structure of the review. Once the framework and structure
of the scientific review is approved by the PRCC, the review should be complete within one year.

8) Implementation of this agreement is contingent upon National Marine Fisheries Service issuance of an ESA Section 10
permit for the Nason Creek spring Chinook program prior to 2013 broodstock collection.

10



Attachment 2: Excerpts from: NOAA Technical Memorandum NMFS-NWFSC-42, Viable Salmonid Populations and the
Recovery of Evolutionarily Significant Units, June 2000

http://www.westcoast.fisheries.noaa.gov/publications/protected species/salmon steelhead/vsp 2000.pdf

Four parameters form the key to evaluating population status. They are: abundance, population growth rate, population
spatial structure, and diversity. NMFS focuses on these parameters for several reasons. First, they are reasonable
predictors of extinction risk (viability). Second, they reflect general processes that are important to all populations of all
species. For example, many factors influence abundance, (e.g., habitat quality, interactions with other species, harvest
programs, etc.). Many of these factors are species- or ESU-specific. By focusing on abundance, we can seek general
conclusions about an ESU's extinction risk even in the absence of detailed, species-specific information on all of the
factors that influence abundance. Third, the parameters are measurable.

Viable Population Size Guidelines

1. A population should be large enough to have a high probability of surviving environmental variation of the patterns
and magnitudes observed in the past and expected in the future. Sources of such variation include fluctuations in ocean
conditions and local disturbances such as contaminant spills or landslides. Environmental variation and catastrophes are
the primary risks for larger populations with positive long-term average growth rates.

2. A population should have sufficient abundance for compensatory processes to provide resilience to environmental
and anthropogenic perturbation. In effect, this means that abundance is substantially above levels where depensatory
processes are likely to be important (see Critical Guideline 1 as follows) and in the realm where compensation is
substantially reducing productivity. This level is difficult to determine with any precision without high quality long-term
data on population abundance and productivity, but can be approximated by a variety of methods.

3. A population should be sufficiently large to maintain its genetic diversity over the long term. Small populations are
subject to various genetic problems, including loss of genetic variation, inbreeding depression, and deleterious mutation
accumulation, that are influenced more by effective population size than by absolute abundance.

4. A population should be sufficiently abundant to provide important ecological functions throughout its life-cycle.
Salmonids modify both their physical and biological environments in various ways throughout their life cycle. These
modifications can benefit salmonid production and improve habitat conditions for other organisms as well. The
abundance levels required for these effects depend largely on the local habitat structure and particular species’ biology.

5. Population status evaluations should take uncertainty regarding abundance into account. Fish abundance estimates
always contain observational error, and therefore population targets may need to be much larger than the desired
population size in order to be confident that the guideline is actually met. In addition, salmon are short-lived species
with wide year-to-year abundance variations that contribute to uncertainty about average abundance and trends. For
these reasons, it would not be prudent to base abundance criteria on a single high or low observation. To be considered
a VSP, a population should exceed these criteria on average over a period of time.

Critical Population Size Guidelines

1. A population would be critically low if depensatory processes are likely to reduce it below replacement. The specific
population levels where these processes become important are difficult to determine, although there is theory on mate
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choice, sex-ratios, and other population processes that may be helpful in placing a lower bound on safe population
levels. In general, however, small-population depensatory effects depend largely on density rather than absolute
abundance. A species life-history and habitat structure play large roles in determining the levels at which depensation
becomes important.

2. A population would be critically low if it is at risk from inbreeding depression or fixation of deleterious mutations.
The most important genetic risks for very small populations are inbreeding depression and fixation of deleterious
mutations; these effects are influenced more by the effective breeding population size than by absolute numbers of
individuals.

3. A population would be critically low in abundance when productivity variation due to demographic stochasticity
becomes a substantial source of risk. Demographic stochasticity refers to the seemingly random effects of variation in
individual survival or fecundity that are most easily observed in small populations. As populations decline, the relative
influences of environmental variation and demographic stochasticity changes—with the latter coming to dominate in
very small populations.

4. Population status evaluations should take uncertainty regarding abundance into account. Fish abundance estimates
always contain observational error and therefore population targets may need to be much larger than the desired
population size in order to be confident that the guideline is actually met. In addition, salmon are short-lived species
with wide year-to-year abundance variations that contribute to uncertainty about average abundance and trends. For
these reasons, it would not be prudent to base abundance criteria on a single high or low observation. To be considered
critically low, a population would fall below these criteria on average over a short period of time.

Population Growth Rate and Related Parameters Guidelines

1. A population’s natural productivity should be sufficient to maintain its abundance above the viable level. A population
meeting or exceeding abundance criteria for viability should, on average, be able to replace itself. That is, spawner:
spawner ratios or cohort-replacement ratios should fluctuate around 1.0 or above. Natural productivity is typically
measured as the ratio of naturally- produced spawners born in one broodyear to the number of fish spawning in the
natural habitat during that broodyear; population abundance estimates at other life-history stages may also be used,
provided such estimates span the entire life cycle (e.g., smolt to smolt estimates).

2. A viable salmonid population that includes naturally spawning hatchery fish should exhibit sufficient productivity from
naturally-produced spawners to maintain population abundance at or above viability thresholds in the absence of
hatchery subsidy. In a strict sense, this guideline suggests that the mean Natural Return Ratio (NRR) for a viable
population should fluctuate around 1.0, indicating negligible hatchery influence on the population. In a practical sense,
the requirement that a viable population be demographically independent of a hatchery population suggests that a
viable population’s mean NRR not be less than approximately 0.9, but this estimate neglects other issues related to the
influence of hatchery fish on natural production. A viable population should not exhibit a trend of proportionally
increasing contributions from naturally spawning hatchery fish.

3. A viable salmonid population should exhibit sufficient productivity during freshwater life-history stages to maintain its
abundance at or above viable thresholds—even during poor ocean conditions. A population’s productivity should allow
it both to exploit available habitat and exhibit a compensatory response at low population sizes. When spawner
abundance is below the long-term mean, there should be a corresponding increase in per capita smolt production, even
though such an increase may not suffice to offset declines in marine survival.
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4. A viable salmonid population should not exhibit sustained declines in abundance that span multiple generations and
affect multiple broodyear-cycles. “Sustained” declines are those that continue longer than the typical lag in response
associated with a population’s generation time. Thus, sustained declines differ from rapid transitions between one
stable level and another (e.g., changes in abundance related to large-scale, low frequency environmental forcing such as
those related to oceanic regime shifts). They also differ from short-term, severe perturbations in abundance, such as
those related to strong El Nifio events that are followed by relatively rapid recovery.

5. A viable salmonid population should not exhibit trends or shifts in traits that portend declines in population growth
rate. Changes in such traits, such as size and age of spawners, that affect population growth rate are often more easily
and precisely quantified than are changes in abundance and thus, may provide earlier indication of declining population
growth rate. For example, reduced size of mature individuals in a population may indicate reduced fecundity, lessened
ability to reach spawning grounds, a decreased capacity for constructing redds that are deep enough to resist bed scour,
or other factors that contribute to reduced production of offspring. Likewise, increasing age-at-return may reduce a
population’s intrinsic productivity by exposing adults to greater pre-reproductive spawning risk.

6. Population status evaluations should take into account uncertainty in estimates of population growth rate and
productivity-related parameters. To estimate long-term trends and spawner- recruit ratios, it is important to have an
adequate time series of abundance. Unfortunately, such time series, when they exist at all, are often short, contain
large observational errors, or both. These constraints may greatly limit the power of statistical analyses to detect
ecologically significant trends before substantial changes in abundance have occurred.

Spatial Structure Guidelines

1. Habitat patches should not be destroyed faster than they are naturally created. Salmonid habitat is dynamic, with
suitable habitat being continually created and destroyed by natural processes. Human activities should not decrease
either the total area of habitat OR the number of habitat patches. This guideline is similar to the population growth rate
criterion—i.e., a negative trend has deterministically negative affects on viability—though the relationship between
decreasing number of patches and extinction risk is not necessarily linear.

2. Natural rates of straying among subpopulations should not be substantially increased or decreased by human actions.

This guideline means that habitat patches should be close enough together to allow appropriate exchange of spawners
and the expansion of the population into under- used patches, during times when salmon are abundant (see Guideline
3). Also, stray rates should not be much greater than pristine levels, because increases in stray rates may negatively
affect a population’s viability if fish wander into unsuitable habitat or interbreed with genetically unrelated fish.

3. Some habitat patches should be maintained that appear to be suitable or marginally suitable, but currently contain no
fish. Inthe dynamics of natural populations, there may be time lags between the appearance of empty but suitable
habitat (by whatever process) and the colonization of that habitat. If human activity is allowed to render habitat
unsuitable when no fish are present, the population as a whole may not be sustainable over the long term.

4. Source subpopulations should be maintained. Some habitat patches are naturally more productive than others. In
fact, a few patches may operate as highly productive source subpopulations that support several sink subpopulations
that are not self-sustaining. Protecting these source patches should obviously be of the highest priority. However, it
should be recognized that spatial processes are dynamic and sources and sinks may exchange roles over time

5. Analyses of population spatial processes should take uncertainty into account. In general, there is less information
available on how spatial processes relate to salmonid viability than there is for the other VSP parameters. As a default,
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historic spatial processes should be preserved because we assume that the historical population structure was
sustainable but we do not know whether a novel spatial structure will be.

Diversity Guidelines

1. Human-caused factors such as habitat changes, harvest pressures, artificial propagation, and exotic species
introduction should not substantially alter variation in traits such as run timing, age structure, size, fecundity,
morphology, behavior, and molecular genetic characteristics. Many of these traits may be adaptations to local
conditions, or they may help protect a population against environmental variation. A mixture of genetic and
environmental factors usually causes phenotypic diversity, and this diversity should be maintained even if it cannot be
shown to have a genetic basis.

2. Natural processes of dispersal should be maintained. Human-cased factors should not substantially alter the rate of
gene flow among populations. Human caused inter-ESU stray rates that are expected to produce (inferred) sustained
gene flow rates greater than 1% (into a population) should be cause for concern. Human caused intra-ESU stray rates
that are expected to produce substantial changes in patterns of gene flow should be avoided.

3. Natural processes that cause ecological variation should be maintained. Phenotypic diversity can be maintained by
spatial and temporal variation in habitat characteristics. This guideline involves maintaining processes that promote
ecological diversity, including natural habitat disturbance regimes and factors that maintain habitat patches of sufficient
quality for successful colonization.

4. Population status evaluations should take uncertainty about requisite levels of diversity into account. Our
understanding of the role diversity plays in Pacific salmonid viability is limited. Historically, salmonid populations were
generally self-sustaining, and the historical representation of phenotypic diversity serves as a useful “default” goal in
maintaining viable populations.

14



Feasibility Assessment of Restarting a White River Spring Chinook
Salmon Broodstock Program in the Wenatchee River Basin,
Washington State

Timothy N. Taylor—PhD, FP-C

and

Todd N. Pearsons—PhD, FP-C

Grant County Public Utility District
Post Office Box 878
Ephrata, Washington 98823

December 6, 2023

Proposed Citation: Taylor, T. N., and T. N. Pearsons. 2023. Feasibility assessment of restarting a White
River spring Chinook Salmon broodstock program in the Wenatchee River basin, Washington State. Grant
County Public Utility District. Ephrata, Washington.



Abstract

By 2026, there will be a need to determine whether to restart an adult-based White River Hatchery
program. The last release of smolts from the White River Captive Broodstock Program occurred in 2015,
and an evaluation of the performance and decision to restart the program is nearing completion. One of
the challenges that was identified during this process was the ability to collect sufficient number of
White River origin broodstock while minimizing impacts to other non-target stocks. The purpose of this
document is to investigate the feasibility of restarting a White River spring Chinook broodstock program
by reviewing broodstock collection at Tumwater Dam (TUM) including the space availability at Eastbank
Hatchery and risks to other spawning aggregates and broodstock collection in the White River using
alternative capture techniques. Depending upon the numbers of fish collected at TUM that would need
to be held at Eastbank Hatchery prior to genetically identifying origin, space constraints could limit the
number of fish that could be held. Given current permit limitations and historical White River spring
Chinook abundance, brood collection targets will be highly variable each year (5 to 55 available brood),
and recent years (2017 to 2021) suggest only a maximum of 12 fish could be collected each year at TUM.
One compounding issue is that available brood estimates are largely optimistic given present day genetic
assignment probabilities to the White River population—available brood will be considerably less than
presented here. We estimate that handling at two Columbia River basin traps that collect Wenatchee
River spring Chinook may contribute to mortality rates between 3 and 15% (excluding any additional
handling associated with broodstocking), and mortality rates increase when consecutive handling events
occur. When considering handling stress/mortality on brood collection targets, approximately 35 to 180
non-target, natural-origin spring Chinook (2.0 to 10.2%) would be impacted to collect White River brood
at TUM. Furthermore, genetic homogenization of upper Wenatchee stocks could reduce the ability to
assign fish to White River origin. Alternative capture techniques in the White River (i.e., weirs and tangle
nets) do not appear to be feasible—river discharge will likely impede consistent, representative sampling
of the White River population; and discharge will likely limit sampling to approximately the last 25-42%
of the remaining, annual run to be collected. Based on this analysis, it appears that collecting sufficient
numbers of broodstock of White River Origin that are representative of the run while keeping impacts to
other non-target endangered fish is not probable.



Introduction

Consistent collection of sufficient numbers and types of broodstock (fish used as parents for a hatchery
program) is necessary to implement a hatchery program. However, challenges to broodstock collection
can occur if fish are difficult to collect in sufficient numbers and types. Challenges can occur if target fish
are comingled with other species that are not visibly distinguishable from one another during initial
handling. This can result in the need to collect and hold large numbers of fish until they can be
genetically identified. In addition, impacts to other non-target stocks of concern can occur by collecting
and holding fish that are not needed for broodstock. Other collection methods that have less comingling
of non-target stock can be problematic because of small population size and the limitations of collection
methods in environments with high flows and debris, high habitat complexity, and limited water
visibility.

Managers recognized the challenges of collecting broodstock for an adult-based White River hatchery
program in 2013 and agreed to delay consideration of implementation of a program until an evaluation
of the White River Captive Broodstock program could be completed (SOA 2013-01) as well as a
determination of the feasibility of broodstock collection. For additional information about the White
River broodstock program, please review McClure et al. (2008), Ford et al. (2015), and Pearsons et al.
(2023). A pilot study using parental based tagging was conducted at both Priest Rapids Dam on the
Columbia River and Tumwater Dam (TUM) in the Wenatchee River, but this approach was abandoned
because of the many obstacles to success (Murdoch and Young 2010, Warheit et al. 2012). Furthermore,
Linley et al. (2016) explored the use of geochemical signatures in fin rays to distinguish origin of upper
Wenatchee spawning aggregates, but because of the movement patterns of juveniles from their natal
tributaries (Hillman et al. 2023), it is difficult to see how this could be used as a reliable, non-lethal
method. Currently, adult spring Chinook Salmon are collected for broodstock for the Nason hatchery
program at TUM. Adults are collected throughout the run, held at Eastbank Hatchery, genetically typed,
and those that are typed to the White River are returned to the White River.

The purpose of this document is to investigate the feasibility of collecting broodstock that would support
restarting a White River spring Chinook broodstock program. Here we consider: 1) present-day facility
capacity to accept various brood sizes, 2) if annual population escapements and permit limitations could
theoretically support desired broodstock program levels (i.e., are there enough fish available to create an
effective program), 3) how handling stress associated with White River broodstock activities could
impact spring Chinook Salmon populations in the Wenatchee River, and 4) the efficacy of various
methods used to collect broodstock.

Methods

We evaluated the efficacy of broodstock collection at TUM and the White River for a possible White
River hatchery program. We assumed that consistent and sufficient numbers of White River origin fish
collected throughout the duration of the run was the goal of broodstock collection. In addition, we
assumed that impacts to other non-target spawning aggregates was undesirable and that high levels of
impacts were unacceptable. We evaluated the following metrics: 1) ability to hold a requisite number of
potential broodstock at Eastbank Hatchery, 2) abundance, consistency, and representativeness of White



River broodstock at TUM and the White River, and 3) risk of broodstock collection activities at TUM and
the White River on non-target spawning aggregates.

Facility Capacity

Based on the current broodstocking methods, all potential brood are collected at TUM and are
transferred to Eastbank Hatchery (47.533756, -120.289235) to be genetically assigned. Eastbank
Hatchery is owned by Chelan PUD, and Grant PUD has historically invested in Eastbank’s broodstock
holding capacity for both Nason and White River hatchery programs. To investigate the feasibility for
holding adults for a new White River hatchery program, we contacted facility personnel and asked
guestions regarding capacity and capability to hold an additional program. Specifically, we wanted to
know the maximum number of fish the facility could hypothetically hold in 2026, how many genetically-
assigned White River fish could be held in tandem to the real-time genetics typing process, and any
other concerns personnel might have or think we should consider. Ultimately, we aimed to evaluate any
potential limitations Eastbank Hatchery may have prior to establishing a brood program.

Population Escapement

The Wenatchee River Chinook Salmon population passing TUM was enumerated each year. However,
there was some uncertainty assigning run-type and identifying spawning aggregates for each fish that
was handled or counted, especially when using video count data or if biologists were unable to collect
DNA samples from every fish. Given these difficulties, the Columbia Basin Research group at the
University of Washington (DART 2023) summarized daily counts by species only, and researchers were
challenged to enumerate run- and spawning aggregate-specific population escapements using additional
techniques.

Hillman et al. (2022) summarizes migration timing for both spring Chinook (Chiwawa, Nason, and White)
and summer Chinook (Wenatchee) and provided 10, 50, and 90% median weekly timing estimates to
TUM and Dryden Dam. Additionally, we considered using environmental variables (i.e., discharge and
river temperature) in this analysis, and we found that available data only goes back to 2007. Although
this analysis does not incorporate environmental data, we chose to summarize results from 2007 to
present should future analyses consider these factors.

To enumerate spring and summer population escapements to TUM, we used daily TUM Chinook counts
(DART 2023) and migration timing data by run-type (Hillman et al. 2022). For each year, we used the 90%
median timing for spring Chinook and the 10% median timing for summer Chinook to calculate a ‘count
transition point’ (CTP). We define CTP as the day of the year when TUM Chinook counts transition from
spring Chinook to summer Chinook. We then used the following criteria to calculate CTPs: 1) if the spring
Chinook 90% median timing is equal to the summer Chinook 10% median timing, then CTP is identified;
2) if the median timings are not equal, then the CTP will be the 50% difference (rounded, nearest whole
week). Each run-specific median timing does not fully capture each entire population, so we assume that
the calculated CTP provides a reasonable approach to determine when TUM fish species counts
transition to the other run-type. Additionally, we assume that the travel time between Dryden and TUM
is less than 1 week (~21 km), so we did not correct for summer median timing estimates. Estimated CTPs
were then transformed into day of the year. For each year, daily TUM Chinook counts were summed to



each CTP; counts before or on the CTP were classified as spring Chinook, and counts after the CTP were
classified as summer Chinook.

To determine what proportion of the spring Chinook population is of White River origin, we used
WDFW'’s DNA assignment data collected for Nason Creek broodstocking efforts. Data was collected from
2015 to present to assign fish to spawning aggregates in near real-time (i.e., 1.5 weeks to determine
genetic assignment). Direct estimates of the proportion of natural-origin fish that were assigned to the
White River were used from 2015 to 2022. For 2007 to 2014, we used an average proportion (total White
River fish sampled from 2015 to 2022 divided by the total number of fish sampled during the same time
period). In concert with DNA assignments, annual TUM Chinook salmon origin (natural or hatchery)
proportions have been calculated since 2012. Similar to DNA assignments, direct estimates of natural
origin proportions were used from 2012 to 2022. An average proportion was assigned for years 2007
through 2011.

In summary, annual White River population escapement estimates were calculated by summing daily
counts at Tumwater dam based on CTPs, adjusting daily counts by the annual proportion of natural origin
fish; and finally, calculating annual White River escapement based on the DNA assignments.

Brood Collection Target Projections

After obtaining White River spring Chinook escapement estimates, we assessed the feasibility of
collecting White River brood at TUM. We first looked at what proportion of the entire Wenatchee spring
Chinook population would be handled in order to meet various brood collection targets. We plotted
collection targets (0—-100) versus the percent of the spring Chinook population that would be sampled to
obtain White River brood collection targets.

As a reference, the original White River Captive Brood program had a collection target of approximately
82 fish to produce 150,000 smolts. The Nason conservation program and the Twisp program both have
collection targets of 68 (125,000 smolts) and 16 (30,000 smolts), respectively. One brood collection
consideration would also be the Section 10 permit which indicates that the maximum amount of the
Wenatchee natural-origin spring Chinook population that can be collected is 33%. Each collection target
and permit limitation were visualized in projections.

Handling Stress at Traps

Predictions of the effects of trapping and handling fish for the purpose of broodstock collection is
difficult, and we used available data on trapping and handling to derive rough estimates. We made
estimates of trapping and handling mortality of spring Chinook and applied these estimates to
hypothetical broodstock collection scenarios for the White River. We assumed that if a fish is detected
entering a tributary with known spawning habitat after being previously handled at a trap, then handling
effects were not significant enough to inhibit a fish’s remaining upriver migration. We chose to use a
fish’s last detection and their proximity to ‘known spawning habitat’ as a surrogate to fish survival.
Wenatchee River spring Chinook spawning ground surveys have occurred since the late-1980s, and
spawning habitat is well documented (Hillman et al. 2019). Within the Wenatchee River basin, known
spawning habitat occurs in Icicle Creek, Chiwawa River, Nason Creek, Little Wenatchee River, and the



White River (see Figure 1 in Pearsons et al. 2023). We assumed that if a fish is last detected on or near
known spawning habitat, then the fish ‘survived’ previous handling stress events.

We used passive integrated transponder (PIT) tags to estimate post-handling mortality to each tributary;
put differently, PIT tag data was used to determine if a fish was last detected near known spawning
habitat. We queried the PIT tag Information System database (PTAGIS 2023) and filtered data to the
following: 1) years 2021 to 2022, 2) Chinook Salmon, and 3) detection histories had to include
Wenatchee River basin events. As a side note, spawning ground survey data can be used to estimate
post-handling mortality to the spawning grounds, and this data has not been analyzed yet. One potential
limitation with this dataset is small sample sizes of PIT tagged Chinook Salmon on the spawning grounds.

PIT tag detection histories were filtered into four different categories, and those descriptions are below
in Table 1.

Table 1. Detection history query descriptions used to investigate post-handling mortality on
Wenatchee River spring Chinook Salmon, 2021-2023.

Handling Event Description

PIT tag history excludes PRDLD1 — PRD (OLAFT) and TUM (Tumwater Dam trap);
0 - NONE fish PIT history must include PRA (Priest Rapids Adult Fishway) and TUF (Tumwater
Dam Adult Fishway); fish were marked and released in the Wenatchee Basin.

PIT tag history excludes TUM; must include PRDLD1 — PRD and TUF; fish PIT history

1 - OLAFT
© begins at PRDLD1 — PRD (mark event), and fish returned to the Wenatchee Basin.
PIT tag history excludes PRDLD1 — PRD; must include TUM; fish PIT history begins at
1-TUM
TUM (mark event).
_er_'\?LAFT p PIT tag history includes both PRDLD1 — PRD and TUM.

Detection histories were then filtered based on annual broodstocking and adult management activities
conducted at TUM or the Chiwawa River weir by the Washington Department of Fish and Wildlife
(WDFW). Based on PIT tag codes, fish that were identified as being collected for these activities were
excluded from the analysis.

After detection history filtering was completed, we calculated the proportion of fish that were last
detected on known spawning habitat under each handling event type. We also evaluated various TUF
effects on timing (arrival to TUF), duration (duration within TUF), and arrival (known spawning habitat
arrival timing); these summaries are beyond the scope of this report and will not be discussed.

Finally, we incorporate estimated mortality rates associated with multiple trapping events. The true
mortality estimate from handling (e.g., trapping, broodstocking, adult management) may not be
accurately represented by these estimates; the goal of this exercise is to estimate the effects of handling



on post-release mortality of fish as part of the hypothetical broodstock collection for a White River
hatchery program and to provide some expectation of morality to the non-target spring Chinook
spawning aggregates. We did not evaluate specific trap performance on fish (i.e., OLAFT- or TUM-specific
effects).

Capture Techniques, PIT Tags, and River Discharge Data Summary

Presently, Wenatchee River spring Chinook Salmon brood is primarily collected at TUM. We reviewed
various salmonid capture techniques (Johnson et al. 2007, Zale et al. 2012) and determined that weirs or
tangle nets would be the most realistic alternative to TUM collections. Both of these techniques have
been used to collect spring Chinook Salmon broodstock in the upper Wenatchee subbasin. To consider
alternative techniques to capture White River brood, it is important to determine any potential sampling
constraints. In particular, the effectiveness of both weirs and tangle nets to capture brood is largely
influenced by river discharge (see Johnson et al. 2007), but other factors such as habitat complexity,
water depth, and debris in the water can also be important in combination with river discharge. Weirs
rely on the ability to capture migrating fish, but tangle nets can be used to capture holding adults. In
order to generalize how effective each technique would be at collecting brood during various days of the
year, we summarized annual river discharge and PIT tag data on the White River. In particular, discharge
was paired with PIT tag data to determine the efficacy of collecting broodstock when fish were migrating
into the White River.

We summarized White River discharge at the Washington Department of Ecology gauge station
(47.874415, -120.870377). We calculated an average, daily discharge for this station from May 1 to
September 30 (spring Chinook migration and spawning timing) from 2009 to 2021 using 15-minute
interval data. All years and an overall average discharge trend line were plotted using R to generalize
sample period trends (R Core Team 2023).

We queried the PIT tag database to summarize adult, spring Chinook Salmon detections at the lower
White River PIT array (Site Name: WTL) for all available years up to 2021. This population has previously
had a substantial precocious male component (i.e., sexually mature juveniles that do not have a
developmental stage in the ocean/are not anadromous; see Pearsons et al. 2023); these fish are found
on the spawning grounds the same year they are released from the hatchery. Since this feasibility study
would focus on anadromous adults, the data set was filtered to: 1) only include fish that were not
detected the same year they were released (release year # observation year), and 2) each fish’s PIT tag
detection history must include a detection at TUM. Total detections and unique detections were
summarized by day of the year and annually. The difference between total and unique detections is that
total detections include every PIT record for each fish (i.e., multiple detections across different times),
and unique detections only include the last detection of each fish (i.e., single final detection per fish).
These summaries assume that each fish’s final detection at the White River array is upstream movement
only; directionality of final detections was not investigated for this feasibility study. We were primarily
interested in White River detection timings to help inform when the best time of the year would be to
employ capture techniques. Annual PIT tag data were summarized graphically and compared to annual
White River discharge.



To help generalize annual trends, we calculated average unique detections for each day of the year with
bootstrapped 95% confidence intervals. We also calculated cumulative annual detection trends to
summarize how much of the spring Chinook population was detected at any given day of the year (e.g.,
on a specific day of the year, approximately some percentage of all PIT tagged spring Chinook detected
on the White River array in 2010 had passed into the river). The purpose of providing cumulative annual
detection summaries is to help inform how much of the population would be available to sample when
certain techniques limited by discharge could be implemented.

Results

Space Limitations at Facilities

Broodstock holding capacity for a White River hatchery program at Eastbank Hatchery would not be
possible in years of high spring Chinook escapement coupled with large White River hatchery programs
(e.g., years 2001-2016, Table 2). Chelan PUD staff identified that Eastbank Hatchery has the potential to
hold 1,000 Chinook Salmon in 2026 (five available ponds, a maximum of 200 fish per pond). Two
programs already occupy the facility (Nason, Chiwawa), and the White River fish would hypothetically
occupy an additional pond (three total). During brood collection, the final two ponds would be used to
hold PIT tagged fish that are awaiting genetics results before being sorted. Genetic typing can take up to
two weeks before obtaining results, which suggests that a maximum of 400 unknown brood every two
weeks could be utilized at Eastbank Hatchery, and all five ponds would be in-use during broodstocking.
This suggests a potential sampling bottleneck could occur during years with high spring Chinook
escapement and large program size. However, it would be possible to hold sufficient numbers of fish for
a small White River Hatchery Program despite the large number of fish needed to be collected to find
only a small percentage of White River fish (see genetic assighment data below).

Broodstock Program Target Projections

Population Escapement
Annual Chinook Salmon counts at Tumwater Dam varied by year, ranging from 2,282 in 1999 to 11,577 in
2006 (Table 2). Since 2015, annual Chinook counts have averaged 4,284 fish (1,594 SD).



Table 2. Annual Chinook Salmon counts at Tumwater Dam, 1999-2022. Data was summarized from
DART (2023).

Chinook Chinook Chinook
Yea Year

Year r ea
Count Count Count

1999 2,282 2007 2,888 2015 6,752
2000 2,604 2008 7,791 2016 7,218
2001 10,619 2009 7,110 2017 5,214
2002 8,991 2010 7,472 2018 3,248
2003 10,068 2011 6,369 2019 2,651
2004 7,574 2012 7,496 2020 3,501
2005 9,466 2013 7,801 2021 4,085
2006 11,577 2014 8,968 2022 5,925

From 2007 to 2021, the CTP date generally occurred in July each year (Table 3). The CTP in earlier years
corresponded to late-July, while more recent years corresponded with early- to mid-July.

Table 3. Annual count transition points (CTP) based on data summarized by Hillman et al. (2022),
2007-2022.

Year @ DC: Pc;f CTFS
Week y Date
Year

2007 29.25 204.75 23-Jul
2008 30.25 210.00 28-Jul
2009 28.25 197.75 16-Jul
2010 29.25 204.75 23-Jul
2011 30.60 214.20 2-Aug
2012 30.15 211.05 29-Jul
2013 28.25 197.75 17-Jul
2014 28.90 202.30 21-Jul
2015 27.00 189.00 8-Jul
2016 28.25 197.75 16-Jul
2017 28.00 196.00 15-Jul
2018 27.50 192.50 11-Jul
2019 27.00 189.00 8-Jul
2020 29.75 208.25 26-Jul
2021 27.75 194.25 13-Jul




From 2015 to 2022, the proportion of fish that were genetically assigned to the White River population
ranged from 2.5% to 9.5% (Table 4). On average, the annual percentage of natural-origin fish that are
genetically assigned to the White River population was 5.9%.

Table 4. The proportion of fish that were genetically assigned to the White River population during
WDFW'’s annual Nason Creek broodstocking activities, 2015-2022.

. Proportion

Vear e pe e saaes W

River
2015 6 58 64 0.094
2016 4 38 42 0.095
2017 4 69 73 0.055
2018 4 69 73 0.055
2019 7 96 103 0.068
2020 4 79 83 0.048
2021 2 77 79 0.025
2022 4 75 79 0.051
Total 35 561 596 0.059

The proportion of fish that are natural-origin Chinook Salmon varied by year, ranging from 20.9% to
48.5% (Table 5). On average, the percentage of natural-origin fish passing Tumwater Dam is
approximately 29.6%.



Table 5. The proportion of Chinook Salmon passing Tumwater Dam that are natural-origin (NO),
hatchery origin (HO), and unknown origin (NA), 2012-2021. Data provided by M. Hughes, WDFW.

Proportion
Year HO NO NA NO

2012 4,464 1,467 O 0.247
2013 3,762 1,114 1 0.228
2014 2,524 1,300 5 0.340
2015 1,773 1,132 2 0.390
2016 1,288 1,213 O 0.485
2017 1,035 474 44 0.314
2018 1,438 381 108 0.209
2019 1,436 381 2 0.210
2020 1,160 504 4 0.303
2021 1,731 715 1 0.292

Total 20,611 8,681 167 0.296

The estimated escapement of White River origin spring Chinook to Tumwater Dam was highest in 2015,
and lowest in 2018 and 2021 (Table 6). White River NO-spring Chinook escapement ranged from 18 to
160 fish. Since 2017, the average number of White River NO-spring Chinook is about 24 fish.



Table 6. Estimated natural-origin (NO) spring Chinook escapement based on counts at Tumwater Dam
for the entire Wenatchee population and the White River spawning aggregate separately.

NO-Wenatchee White River

Year Spring Chinook Chinook
2007 490 29
2008 1,783 105
2009 1,070 63
2010 1,229 72
2011 1,094 64
2012 1,364 80
2013 988 58
2014 2,104 124
2015 1,705 160
2016 1,643 156
2017 422 23
2018 336 18
2019 335 23
2020 744 36
2021 710 18

Collection Target Projections

According to our projections, brood collection targets were not met in many years. Brood collection
targets exceeding 80 fish (i.e., original White River Broodstock program size) were not attainable and
resulted in 100% of the entire SPC population to be handled at TUM (e.g., all years except 2008, 2014,
2015, and 2016; Figure 1). Relative to the original White River program, we estimate that from 2007 to
present, only four of 15 years would have been able to meet program goals (82 brood) if 47% to 74% of
all spring Chinook passing TUM were handled. Over half of all years would be able to support a White
River Program the size of the Nason conservation program (68 brood) but would require handling 42% to
98% of all TUM spring Chinook annually. All years would be able to support a program size similar to the
Twisp (16 fish), but some years would require up to 85% of all fish to be sampled. From 2017 to 2021,
the maximum brood collection that could be collected (i.e., 100% of fish handled) was approximately 39
brood (Figure 1).

As a general rule, our upper Columbia Spring Chinook Section 10 permits 33% of the total NO-population
can be collected. Under this limitation, brood collection targets maximized at approximately 55 brood;
though, recent years (2017-2021) would suggest a maximum of approximately 12 White River origin
brood could be collected at TUM at the expense of sampling 33% of the total spring Chinook run (Figure
1).
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Figure 1. Annual projections comparing brood collection targets (# of fish) to the total spring Chinook (SPC) population that would need to be
collected at Tumwater Dam to meet targets. Solid lines represent one or two years of data (see annotations for each year); projection lines
that have zero slope indicate the maximum brood collection target has been met. Vertical dotted lines represent various established
broodstock collection targets for the Twisp, Nason, and White River. Horizontal, red dotted line represents the NMFS permit limitation
preventing sampling from exceeding 33% of the total Wenatchee River spring Chinook population.



Handling Stress at Traps

For fish that were not handled at either the OLAFT or TUM trap, we estimate that approximately 77.3%
of PIT-tagged spring Chinook Salmon were last detected on or near known spawning habitat (Figure 2).
We found a slight reduction in the proportion of fish that were marked at OLAFT and were not trapped
at TUM that were last detected near known spawning habitat (73.9% total, 3% less than no handling),
and an even larger reduction for fish that were handled at both traps (62.9% total, 15% less than no
handling). Survival of fish that were only trapped at TUM were found to be substantially higher than
other handling events (86.0% total, 9% more than no handling). At this time, we do not believe this
estimate to be an accurate representation of post-handling survival at TUM; one main reason for our
concern is that a portion of the each fish’s life history goes unmonitored before being tagged at TUM
(i.e., we don’t know how long the fish spent navigating TUM, if the fish fell back multiple times, etc.), so
we are unable to discern if PIT tagged fish behaved differently than the unmonitored population (i.e., 0 —
NONE). We question whether or not the 1 — TUM fish are less trap apprehensive or somehow more fit
than other fish. Fish that are less trap apprehensive would technically spend less time at TUM and could
thus be in better condition than fish that stay in the fishway for longer durations.

~15%

—

0.0 100 200 30.0 400 50.0 60.0 70.0 80.0 90.0
KSH (%)

u2-0T 1-0 00

Figure 2. The percentage of Chinook Salmon that were last detected on or near known spawning
habitat (KSH) grouped by handling events, 2021-2022. 2-OT: Two handling events at the OLAFT (O)
and Tumwater Dam (T); 1-O: one handling event at the OLAFT; 0: No handling events at either trap. 1-T
was excluded from this summary.

In order to collect White River brood at TUM, other spawning aggregates will be handled and stressed,
potentially resulting in handling mortality. Based on our PIT tag handling analysis, trapping mortality at
3% and 15% would result in a maximum mortality of 2.1% and 10.5% of other spawning aggregates such
as the Nason, Chiwawa, and Little Wenatchee, respectively (Figure 3); these percentages correspond to a
maximum of 38 and 192 natural-origin fish, respectively (Figure 4). These values exceed the general
section 10 permit conditions of 2% mortality. To synthesize target projections up to 55 total brood



(NMFS permit limit, 2015 estimate; Figure 3) with handling mortality results, 24 to 120 natural-origin fish
from other spawning aggregates would be expended to collect White River brood at TUM (Figure 5).
Under the NMFS permit (33% NO-fish sampled) with similar mortality rates (3—15%), the Wenatchee
spring Chinook spawning would result in 6 to 32 natural-origin brood being impacted, and a maximum of
12 White River brood collected.
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assuming 3% (A) and 15% (B) mortality. Solid gray lines represent annual mortality projections; dotted
line represents an average from 2009 to 2021.
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15% (B) mortality. Solid gray lines represent annual mortality projections; dotted line represents an
average from 2009 to 2021.



Alternative Capture Methods

Weir

One approach to capture adult White River spring Chinook Salmon would be to use a weir near the
mouth of the White River. Weirs are channel spanning barriers installed in streams that divert fish into a
trap (Zimmerman and Zabkar 2007, Hubert et al. 2012). These structures vary in design (e.g., Wolf-type,
resistance board, rigid) and material (e.g., netting, pipe, metal pickets, polyvinyl chloride [PVC]), but
provide similar functions—migrating adult salmon would encounter the barrier (weir), and fish would be
forced to enter a single passage point (trap). Additional information on weir design can be found in
Zimmerman and Zabkar (2007) and Hubert et al. (2012).

In general, weirs are most conducive to small streams and rivers that have 1) minimal variation in water
flow and shallow depths, 2) low debris loads , and 3) stable and non-erosive substrate (Zimmerman and
Zabkar 2007). If conditions are not optimal for weirs, they can be very difficult to maintain. For example,
some material (e.g., screens, wire panels) can collect debris and require frequent cleaning to prevent
structures from being damaged or washed-out. Other conditions where weirs may washout include if
water depth is too deep, if discharge substantially increases, or if large debris contact the weir. Weirs can
also fail if water erodes the substrate underneath or the sides. There are multiple possible weir designs
that could be considered for the White River, but we mainly consider the efficacy of using a generic,
temporary weir at different discharges. Based on previous experience with obtaining permits for work in
the White River, we think it is unlikely permits could be achieved for a permanent weir in the White River
similar to the one that is used in the Chiwawa River.

Water discharge patterns will influence when a weir could be installed and operated. In addition,
comparing spring Chinook timing into the White River with discharge would generalize how much of the
fish population could be sampled using a weir (Figure 5). In most years, White River discharge is highly
variable between June and August. On average, discharge drops below 1,000 cfs by mid-July (~day of the
year 200). By early-August, discharge is near 750 cfs, and near 500 cfs by mid-August (Figure 5c). Spring
Chinook abundance entering the White River peaks in mid-June (Figure 5a and 5b). We assume it may be
possible to install and operate a temporary weir when flows are < 500 cfs if a suitable location can be
found and permits obtained. This assumption is based upon observations of flow and habitat in the
White River. If White River discharge is conducive to weir operations at < 500 cfs, then on average,
approximately 75% of all spring Chinook that enter the White River will have already entered the White
River (Figure 6). If we assume that a temporary weir will fail at 500—1,000 cfs, then approximately five
out of the past 13 years would have exceeded the ‘average’ expectation. In other words, if a weir was
installed by mid-July and assumed to follow average, historical discharge trends, then 38% of the time
the weir would fail. In fact, some years discharge did not drop below 1,000 cfs until mid-August (e.g.,
2011; Figure 6).

As a general comparison, the permanent Chiwawa River weir is not operated at discharges > 1,000 cfs
(Willard, personal communication). With discharges < 1,000 cfs, approximately 52% of the White River
fish would have already entered the tributary before the weir could be operated, assuming average
historical discharge trends (Figure 6).



To summarize, safe White River discharges to operate a weir may not be available until the majority of
the White River spring Chinook Salmon population has already entered the system. This evaluation does

not incorporate safety concerns of installing and operating a weir and any weir sampling efficiency issues
caused by flow changes, debris load, or weir design.
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Tangle Nets

One other approach to capture White River spring Chinook Salmon for broodstock would be using tangle
nets. Similar to gill nets, tangle nets are a passive capture technique that aims to entangle fish (Ashbrook
et al. 2007, Hubert et al. 2012). Although largely used as a passive capture technique, tangle nets can
also be used as an active technique if the goal is to simply collect fish (i.e., no goal to estimate
abundance). Tangle nets would be fished similarly to seine nets with the primary goal of capturing fish
in a specific area within a river (i.e., up-river snorkeling to identify fish holding areas; Hillman et al.
2023). Tangle nets are most suitable in environments where water temperatures are relatively cool, and
predation and water velocity are low (Ashbrook et al. 2007). Other factors that may influence tangle net
effectiveness are depth and snags on the river bottom (Ashbrook et al. 2007)—water clarity may also be
problematic if tangle nets are fished actively.

Use of tangle nets is unlikely to be effective at collecting adult spring Chinook Salmon in the White River.
The small number of fish available to be caught, deep water depth, low water visibility, and woody debris
provide very difficult challenges to capturing fish. Any one of these variables would provide challenges;
but in combination, they are extremely difficult to achieving broodstock targets. Even large numbers of
spawned out carcasses are difficult to find, and this is much easier than collecting live fish in hiding.

Historically, active tangle net fishing was attempted to collect brood for the Nason program in 2013-2014
but was discontinued because it could not be used to capture the target number of broodstock (Hillman
et al. 2023). Tangle netting is unlikely to be effective in the White River because it poses significantly
more challenging environmental conditions and the number of fish available to catch is smaller than in
Nason Creek.

Discussion

There are significant challenges and trade-offs associated with collecting White River origin
broodstock to support a hatchery program. Collection of fish at TUM is problematic because of the large
number of endangered fish of other spawning aggregates that would have to be intercepted, handled,
and held in a hatchery so that sufficient numbers of White River origin fish could be collected and
retained for broodstock. Collection of broodstock at TUM could delay migration, such as was observed
for sockeye Salmon at Tumwater Dam (Marauskas et al. 2014) and increase prespawn mortality of all
spring Chinook salmon spawning aggregates above TUM, under some reasonable scenarios presented in
this report. Our per-capita estimates of handling and release mortality (3-15%) are similar to estimates
observed for prespawn mortality associated with hook and release angling (6.3—12.2%; Bendock and
Alexandersdottir 1993, Lindsay et al. 2004, Borden and Dye 2022) which supports our general
predictions. However, we do note that reported prespawn estimates associated with TUM broodstocking
activities (e.g., collecting brood, transferring and holding at Eastbank Hatchery) were between 1 and 2%
(Hillman et al. 2023). These estimates may characterize mortality for fish that are fully utilized for
broodstock, but non-target fish that are collected will ultimately be returned back into the Wenatchee
basin. Therefore, mortality associated with non-target brood released back into the river is unknown,
and trap handling mortality estimates may be more applicable for non-target fish (i.e., ~93% of all NO-
spring Chinook). If our mortality estimates are correct, then broodstock collection efforts for the White



River could result in mortalities that are greater than the total number of broodstock collected for the
proposed White River hatchery program (see Figure 1).

We assume that the benefits of a new White River hatchery program would need to exceed the
risks to other spawning aggregates above TUM in order to be viable and permittable by NOAA. Current
broodstock collection efforts at TUM for the Nason hatchery program identify White River fish to exclude
from the broodstock used for the Nason program. All of the potential broodstock collected at TUM are
transported to Eastbank Hatchery and genetically typed. Only a small number are returned to the river
because they are assigned to the White River with a high enough confidence. Most of the fish are
assigned to the Chiwawa River or Nason Creek (about 94.1%; WDFW, unpublished data). This is further
information that suggests the difficulty in collecting sufficient number of White River adults for
broodstock. Additionally, a recent Wenatchee Spring Chinook genetic baseline report found that the self-
assignment accuracy of White River fish using SNP loci was 73% (McKinney and Seamons 2023),
suggesting that about 1 out of 4 fish that are White River spring Chinook Salmon will not be assigned to
the White River. This would suggest that the available White River brood would decrease by an
additional 25% due to genetic assignment limitations. In addition, 7-10% of Nason and Chiwawa fish
would be misassigned to the White River and would be included in the broodstock. This could result in
further reducing genetic differences among spawning aggregates in the Upper Wenatchee subbasin by
amplifying non-target spawning aggregate genes in the hatchery.

A previous study evaluated whether parental based tagging (PBT) could be effectively used to
collect broodstock at TUM without having to hold large numbers of fish at Eastbank Hatchery (Murdoch
and Young 2010, Warheit et al. 2012). Fish were collected at Priest Rapids Dam, PIT tagged, and a DNA
sample collected. The plan was to process the DNA sample before the PIT tagged fish arrived at TUM so
that large numbers of fish did not need to be held at Eastbank Hatchery. There were a number of
concerns that were identified while piloting this approach, and ultimately the plan was determined to be
infeasible (Murdoch and Young 2010, Warheit et al. 2012). One of the concerns was the high proportion
of fish that had to be PIT tagged at Priest Rapids Dam in order to collect sufficient numbers of fish for
broodstock at TUM.

Another possibility to collect White River origin spring Chinook would be to collect adults as they
migrate up the White River. This option would reduce the risk of harm to other spawning aggregates.
However, it is unclear whether a trap and weir could be used to consistently collect sufficient number of
broodstock. High discharges and debris in the White River and lack of suitable locations for a weir pose
significant challenges and uncertainties associated with being able to install, maintain, permit, and
operate a weir safely. A weir would be most efficient at fish collection when the discharge and debris is
lowest; however, much of the run would have passed upstream before reaching summer base flows. In
addition, it is possible that a weir would increase spawning displacement and straying of White River
origin fish—some evidence suggests that fish may temporarily home to their natal stream, encounter a
weir, and ultimately choose to go elsewhere (Bugert 1998; Pearsons and O'Connor, in review). In short,
it is unlikely that a weir and trap could be used to collect sufficient numbers of White River origin fish
that would represent the timing of fish migrating up the White River. Furthermore, installation and
operation of a weir may increase straying of White River hatchery fish, such as may be the case for other
spring Chinook Salmon hatchery programs that use weirs for broodstock collection (Pearsons and
O'Connot, in review).



We conclude that broodstock collection of sufficient number and characteristics of White River
origin adults is not feasible in the White River. We made some simplifying assumptions that were
necessary to evaluate feasibility of White River broodstock in the White River. We are not aware of
tangle netting efforts in the White River to assess whether our evaluation is robust. However, the use of
tangle nets in the White River is not likely to achieve broodstock collection goals based on comparison to
experiences in Nason Creek. Tangle netting was implemented in Nason Creek in 2013 and 2014 and was
unable to be used to collect sufficient number of broodstock for the Nason conservation program.
Collection of adults in Nason Creek is much easier than would be in the White River because the
population is much larger, the river is easier to net, and the water visibility is much better. In short, if
active tangle netting wasn't feasible in Nason Creek, then it is unlikely to be effective in a more
challenging system like the White River. Furthermore, incidental take of Bull Trout could be another
consideration associated with tangle netting and trapping in the White River. In addition, perhaps
others may question whether a temporary weir can be safely installed and operated in the White River at
discharges > 500 cfs. The Chiwawa Weir—a permanent structure—provides an imperfect comparison to
evaluate this assumption; weir operation is limited to flow < 1,000 cfs and by incidental take of Bull
Trout. A temporary weir would be less likely to withstand similar flows and would still need to consider
Bull Trout incidental take.

Finally, fertilized eggs could be collected in the White River similar to what was done for the
captive broodstock program (Lauver et al. 2012; Pearsons et al. 2023). This approach would be effective
at collecting presumed White River origin fish and would minimize undesirable risks to other spawning
aggregates. However, the captive broodstock program was not effective at achieving its goals, and it is
unlikely that this approach would be supported by fish managers. Furthermore, it is unclear what effects
hydraulic redd pumping had on the natural production of fish in the White River.

Methods to distinguish White River origin fish from other spawning aggregates are also
problematic. The genetics of the White River spawning aggregate in 2017-2018 was more similar to
other spawning aggregates than they were when baseline samples were collected (Small et al. 2023) and
straying from other populations is a possible mechanism why (Pearsons and Miller 2023; Pearsons and
O'Connor in review). An expert panel of geneticists concluded that the White River spawning aggregate
was about two generations of differentiation from the other spawning aggregates and that was before
the most recent genetic samples were available (Nichols et al. 2019). Garrett and Seamons (2023) also
suggested that genetic Wenatchee spawning aggregate comparisons indicate that the White River
population has become more genetically similar to other in-basin aggregates. Differentiation of White
River fish using scales and fin rays also was problematic because of the different life-stages that juvenile
emigrate from tributaries, some of which don't carry a clear chemical signal of the tributary in which
they were born (Linley et al. 2016).

In summary, we are unable to identify obvious ways to consistently collect sufficient numbers of
White River origin broodstock for a hatchery program without posing significant risks to the White River
spawning aggregate or other endangered spawning aggregates. This finding was one of the main
reasons why the White River hatchery program was not pursued in 2013, and no new approaches have
been developed to address the original concerns. Unless this issue is resolved, it would be highly
problematic to implement an adult based hatchery program using White River origin adult broodstock.
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One of the critical uncertainties associated with whether to restart a hatchery supplementation
program for the spring Chinook Salmon spawning aggregate in the White River is the degree of genetic
differentiation of this aggregate and the importance of that differentiation relative to other aggregates and
major population groups. An interagency expert panel of geneticists was assembled by the Priest Rapids
Coordinating Committee's Hatchery Subcommittee (PRCC HSC) in 2019 to address key uncertainties
associated with the genetics of the White River spawning aggregate. This panel included representatives
from the National Oceanic and Atmospheric Administration (NOAA), Columbia River Intertribal
Fisheries Commission, and Washington Department of Fish and Wildlife. Their summary and
conclusions are reproduced below.

Following the expert panel review, the PRCC HSC posed specific questions to NOAA, the
agency that had directed the White River program in it's 2008 Biological Opinion for Grant County
Public Utility District's Priest Rapids Project and the permitting authority for Endangered spring Chinook
Salmon, to help determine NOAA's assessment of the expert panel work and their interpretation of the
current importance of the White River spawning aggregate in recovery of the upper Columbia
Evolutionarily Significant Unit (ESU). Two NOAA staff that were very familiar with the genetics and
recovery issues in the White River (Craig Busack and Dale Bambrick) provided their responses to the
PRCC HSC in 2020 and their responses are fully reproduced below. These responses can be used to help
address questions 2 and 3 in the decision tree about restarting a White River hatchery program (Figure 1).

Finally, recent genetic analysis of Upper Columbia spring Chinook Salmon was completed in
2023 (Small et al. 2023) and this was a chapter in the Middle Columbia Public Utility District's spring
Chinook Salmon comprehensive report (Pearsons 2023). In addition, this chapter provided a history of
the comparisons that had been made among spring Chinook Salmon in the upper Columbia Basin. The
abstract from that chapter is reproduced below and the full chapter can be found in (Pearsons 2023).

The reader is encouraged to read the full documents and presentations cited in this report. A
synthesis and conclusion of these three work efforts is provided at the end of this document.

Expert genetics panel summary and conclusions 2019

Reference: Krista Nichols, Mike Ford, Shawn Narum, and Ken Warheit. 2019. RAD-seq and population
genomics of Wenatchee River Chinook salmon. Powerpoint presentation to the PRCC HSC.

Summary

*» The average degree of differentiation among the 4067 RAD loci is very similar to the microsatellite data
(average Fst =~0.007)

* There is a small number of RAD loci with much higher than average Fst values (e.g,. > 0.10). Some of
these might be under selection, but most high-Fst loci appear to be consistent with being in the far tail of
the neutral distribution

» The White River is not notably differentiated from the other spawning areas at the sub-set of high-Fst
loci.

Conclusions: SNP data

* Preliminary analysis does not indicate any obvious evidence for adaptive divergence among spawning
areas.



* Results do not entirely rule out the possibility of local adaptation among spawning areas, but if such
adaptation exists it does not likely involve genes of major effect.

* Inferences regarding adaptation are based on recent conditions (low wild abundance, high hatchery
abundance, past history of population mixing) and may not indicate what would occur in a less disturbed
population group or under a recovered state.

Conclusions: for discussion

* Estimates of low divergence and weak population structure are evident among spawning areas,
reflective of patterns of gene flow and genetic drift

* Conclusions drawn from estimates of divergence with SNP data (both neutral and outlier loci) are
similar to conclusions drawn from previous microsatellite data

* Factors such as hatchery influence and previous GCFMP mitigation may have reduced current patterns
of divergence

NOAA responses (Craig Busack's responses are in black and Dale Bambrick's responses are in red)
to PRCC HSC questions. 2020.

Questions for Craig Busack:
Craig Busack

January 27, 2020

Here are responses to the questions that were posed to me at the 1/15 committee meeting. These
answers will undoubtedly differ somewhat from what | said at the meeting, as per the email message |
sent to the committee last week. Long story short, | can offer opinions/perspectives on all these, but
decision-making authority on many lies within the Interior Columbia Branch Office (ICBO), the local
head of which is Dale Bambrick, not with the Sustainable Fisheries Division, of which Brett and | are
members.

1. Isthe White River spawning aggregate necessary to the Wenatchee spring Chinook population
in regards to meeting VSP criteria? This has been discussed many times within the agency,
including Mike Ford and Tom Cooney. The short answer is no, but it will help achieve the 4 of
5 spawning aggregate goal. And the goal is just that. The recovery plan presented the best
thinking on the matter at the time. If, over time, it appears that some of the goals are
unachievable, or achieving them poses greater risk to the species than achieving them, goals
can be adjusted,

2. What is the NOAA Science Center’s most recent view on the importance of the White River
spawning aggregate? I contacted Mike Ford for the most recent information. He said his most
recent information was Chiwawa-White Fst=.0049, Chiwawa-Nason Fst=.0025, and wild-
hatchery in that area Fst=.0025. So White is more different than the general baseline level of
Fst, but these are very small Fst levels. To the extent that the distinctiveness of White River is



due to adaptation to the environment it occupies, this distinctiveness could be regained if it
were to be lost.

I’d like to also point out that the genetic distinctiveness (or lack thereof) of the White River
spring Chinook spawning aggregate has been discussed many times within the PRCC HSC,
including at least one panel discussion by geneticists from CRITFC, NOAA, and WDFW. |
recommend the committee refer to the records of these past discussions in the minutes

3. If the White River and Little Wenatchee spawning aggregates are important to recovery and
both suffer from the same limiting factors, how will NOAA address recovery without one or both
aggregates? I’'m not going to answer this directly because the ensuing discussion focused more
on the issue of the Wenatchee River spawning aggregate not really existing. If this were the
case, the current spatial distribution specs in the recovery plan now seem much more onerous
(i.e., is it now that all 4 real spawning aggregates are needed?) How to deal with this,
including the possibility of a revision to the recovery plan, is something you should take up
with Dale. See answer to # 1 above. In addition, | think the question is better worded as “how
MIGHT NOAA address recovery.....” We are a long haul away from recovery for UCR spring-
run Chinook salmon. It is nevertheless hard to imagine that we would not consider delisting if
all three populations are meeting abundance and productivity goals and most major spawning
areas meet recovery criteria. We do not at this time know how productive the White and Little
Wenatchee major spawning areas might eventually be. Measures to improve local habitats
and reduce mortality within the migration corridor continue and may eventually contribute
significantly to the abundance and productivity within these MSA.

4. How important is the White River aggregate to the overall genetic diversity of Wenatchee spring
Chinook?

a. How much within-population genetic variation is needed for recovery? | know of no set
quantitative standards for diversity for any ESU or DPS. My experience in recovery
discussions, including assessing population VSP levels is that everything has to be
evaluated in the context of everything else (i.e. it is relational, not absolute).
However, this question is more appropriate for Dale, assisted by NWFSC geneticists.
Agreed. See earlier comments.

b. Given the degree of escapement by other within basin aggregates into the White River,
is there evidence to suggest that the White River aggregate is still genetically distinct?
See answers to earlier questions (particularly question #2) above also refer back to
minutes from previous discussions.

5. If the White River genetic signature is lost, can recovery still be achieved? As I said earlier,
recent discussions at NOAA have concluded yes.

a. If so, how do we achieve recovery without the White River genetic signature? Again,
this is technically outside my lane, so again, it would be wise to contact Dale.
However, | also recommend looking at the recovery plan. | have not studied it in
detail, but | think there is lack of emphasis on White River specifically. It is unclear
that there is at present much of a White River signature. We believe it is more likely
that such a signature would become more pronounced if this MSA is not supplemented



with hatchery fish. As for how we might achieve recovery, | think this has more to do
with distribution of spawning than a genetic signature, but see answers 1 and 3.

6. Would NOAA support a composite broodstock hatchery program for the White River? Depends
on the details of that program, but at this point it is not clear what the benefits would be.
While it can be argued that a larger spawning population is a good thing in that it reduces
genetic drift, allowing natural selection to be more efficient, compositing would likely erase
the White River genetic signature. It also seems that given the low production potential of the
White River basin, the value of the program is open to question. At this time, we do not think a
supplementation program would benefit the MSA or move us any closer to recovery.

7. If White River spring Chinook are not genetically distinct from other Wenatchee spring Chinook
aggregates, what would be NOAA’s view on White River supplementation? Same as #6, but
genetic concerns would be less. The White River spawning aggregate is distinct; the question
is how high a value to place on this low level of distinctness.

8. If HORs do not contribute to NORs, would adding another supplementation program in the
Wenatchee contribute to recovery? Maybe, maybe not. Key to recovery is sustainability of
natural production, not how many NORs you can create by augmenting spawning grounds
with hatchery fish. Exactly how the hatchery programs contribute to recovery is a question
best asked of the ICBO. We would expect to be in on that discussion, but in a supporting role.

In the ensuing discussion, it became clear that a larger issue is the general recovery benefits of
supplementation programs, other than as a buffer against extinction. My own opinion is that
supplementation programs only really solve problems when populations are critically low; you
can’t permanently get more natural production out of a system without increasing the
productivity and capacity of that system. | concur. I’d rather conquer, but I’ll settle for concur.

Abstract from the Small et al. 2023 genetics chapter of the PUD comprehensive report
(Pearsons 2023).

Abstract

In 1999, the upper Columbia River spring Chinook Salmon evolutionarily significant unit (ESU),
was listed as endangered under the Endangered Species Act (ESA). Hatchery programs already
underway were used to supplement wild populations in the Wenatchee and Methow rivers for
conservation and fishery benefits. Hatchery-origin spring Chinook Salmon that spawn with
conspecifics in the natural environment may decrease short- and long-term fitness of natural
populations through genetic mechanisms such as domestication selection and loss of within- and
among-population genetic variation. Using genetic data from baseline and contemporary
collections of hatchery- and natural-origin samples we evaluated the impact of hatchery
propagation on within and among population genetic diversity of upper Columbia River spring
Chinook Salmon, as required by a monitoring and evaluation plan. The DNA from the earliest
available tissue collections, in some locations prior to the onset of local hatchery programs
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(1989-1993), constituted the baselines and were compared to DNA from tissues collected from
contemporary samples (2017, 2018). Analysis indicated genetic changes among spawning
aggregates over time. Among the Wenatchee collections the baseline Chiwawa, Nason and
White collections were different from each other while the contemporary collections for these
populations, along with the Little Wenatchee, were indistinguishable from each other. This is in
contrast to Blankenship et al. (2007) who found that the contemporary (in 2006) and baseline
collections were undifferentiated. A similar pattern was observed among the Methow
collections, where the baseline Twisp, Chewuch and Methow collections were different from
each other while the contemporary Chewuch and Methow natural collections were
indistinguishable from each other and barely distinguishable from the contemporary Twisp
natural collection. Similar to Small et al. (2007) there were differences between baseline and
contemporary (in 2006) samples in both the Wenatchee and Methow rivers. It is likely that the
management decisions to create composite spawning aggregates, straying hatchery-origin fish,
and genetic drift from low effective numbers of breeders contributed to the patterns we observed.

Synthesis and Conclusion by GPUD

Based on the extensive amount of work and information provided it appears that the
White River spawning aggregate is no longer differentiated from the other spawning aggregates
in the upper Wenatchee subbasin or if it is the differentiation is small and likely of low adaptive
significance. NOAA staff concluded: a) that the White River spawning aggregate is not
necessary to the Wenatchee spring Chinook population in regards to meeting VSP criteria but it
will help achieve the 4 of 5 spawning aggregate goal, and b) that a hatchery supplementation
program in the White River would not contribute significantly to recovery of the ESU. In
addition, other information indicates that implementation of a White River Supplementation
program could be extremely challenging and pose significant risks to the White River spawning
aggregate as well as other endangered spring Chinook Salmon spawning aggregates in the upper
Wenatchee subbasin (e.g., Little Wenatchee, Nason, Chiwawa; Taylor and Pearsons 2023;
Pearsons et al. 2023). Therefore, the potential benefits of restarting a White River hatchery
program do not appear to exceed the risks. However, it is important to continue monitoring the
White River spawning aggregate.
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