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Memorandum
To:  Wells, Rocky Reach, and Rock Island HCP Document Date:  August 23, 2024

Hatchery Committees and Priest Rapids
Coordinating Committee Hatchery Subcommittee

From: Tracy Hillman, HCP Hatchery Committees Chairman and PRCC Hatchery Subcommittee
Facilitator

cc: Natasha Winnacott, Anchor QEA

Re: Minutes of the July 17, 2024, HCP Hatchery Committees and PRCC Hatchery
Subcommittee Meetings

The Wells, Rocky Reach, and Rock Island Hydroelectric Projects Habitat Conservation Plan
Hatchery Committees (HCP-HCs) and Priest Rapids Coordinating Committee’s Hatchery
Subcommittee (PRCC HSC) meeting was held in person at the Douglas PUD Auditorium with
members attending virtually as well on Wednesday, July 17, 2024, from 10:00 a.m. to 1:30 p.m.
Attendees are listed in Attachment A to these meeting minutes.

Action Item Summary
Long-Term

Joint HCP Hatchery Committees and PRCC Hatchery Subcommittee

e 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
(Item 1-A). (Note: This item is ongoing.)

e 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.)

e K. Murdoch will assemble a group to review the Wenatchee spring Chinook Salmon
sliding-scale Proportionate Natural Influence (PNI) targets using more recent escapement
data (Item I-A). (Note: This item is ongoing.)

Near-Term (to be completed by next meeting)

Joint HCP Hatchery Committees and PRCC Hatchery Subcommittee

e The HCP-HCs and PRCC HSC members will refine language for recommendations from the
10-Year Comprehensive Summary Report discussed during today’s meeting (Item II-A).
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e Keely Murdoch will edit Objective 1 in the Monitoring and Evaluation (M&E) Plan to include
the number of adults removed for management purposes (Item II-A). (Note: This item is
ongoing.)

e Mike Tonseth will reach out to individuals who can answer committee members' technical
questions regarding mark-recapture models (Item II-A).

e Tonseth will invite Thomas Buehrens to give a presentation to the HCP-HCs and PRCC HSC
about Integrated Population Models (Item II-A).

Decision Summary

e None.

Agreements

e None.

Review Items

e None.

Finalized Documents

¢ None

. Welcome

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

Tracy Hillman welcomed the HCP-HCs and PRCC HSC and reviewed the agenda. Kirk Truscott was
not present at today's meeting. Hillman asked for any additions or changes to the agenda. Three
items were added to the broodstock collection updates: 1) updates from Douglas PUD on Methow
spring and summer Chinook Salmon collection; 2) an email from Truscott regarding Chief Joseph
Hatchery summer Chinook Salmon broodstock collection; and 3) an update on the transport of
Okanagan Sockeye Salmon across the Canadian border to pilot emergency broodstock collection
approaches.

The revised meeting minutes from June 20, 2024, were reviewed and approved by Parties that
attended that meeting. Because Truscott was not present at today's meeting, Larissa Rohrbach will
follow up with him over email to get his approval of the minutes.
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Action items from the HCP-HCs and PRCC HSC June 20, 2024, 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 PSM from Andrew Murdoch to update
the retrospective analysis for Wenatchee Spring Chinook Salmon (Item I-A). (Note: This item is
ongoing.)

This item is ongoing.

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

This item is ongoing.

K. Murdoch will assemble a group to review the Wenatchee Spring Chinook Salmon sliding-scale
PNI targets using more recent escapement data (Item I-A). (Note: This item is ongoing.)

K. Murdoch will start this in late August.

Near-Term (to be completed by next meeting)

Joint HCP Hatchery Committees and PRCC Hatchery Subcommittee

The HCP-HCs and PRCC HSC members will begin to draft language on rewriting objectives from
the 10-Year Comprehensive Summary Report using recommendations that were agreed upon
during today's meeting for further discussion during the July 17, 2024, meeting (Item IV-A).

This will be discussed during today’'s meeting. This item is ongoing.

Keely Murdoch will edit Objective 1 in the M&E Plan to include the number of adults removed for
management purposes for further discussion at the July 17, 2024, meeting (Item IV-A).

This item is ongoing.

Joint HCP-HCs and PRCC HSC

A. 10-Year Comprehensive Summary Report — Management and Monitoring

Recommendations

HCP-HC and PRCC HSC representatives continue to work through their recommendations that
Tracy Hillman compiled and organized by hatchery program in an appendix at the end of the
10-Year Comprehensive Summary Report. Hillman also summarized recommendations by objective

to reduce redundancy.
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The HCP-HC and PRCC HSC representatives worked through the recommendations and
distinguished them as ones that representatives present agreed on (Recommendation Nos. 1,
through 4), ones that representatives present were unsure of (Recommendation No. 5), and ones that
representatives present did not unanimously support (Recommendation Nos. 6 through 9).

Rod O'Connor said he is not yet comfortable with changing the wording of objectives, but he
supports adding text to the M&E Plan to help with interpretation and context for any objectives that
could benefit from that. Hillman said that when there are recommendations to adjust an objective,
and all members agree that the objective should be modified, the HCP-HC and PRCC HSC
representatives will work together on modifying the objective to ensure that all representatives
approve of any changes.

The HCP-HC and PRCC HSC then continued their discussion on potential recommendations, building
on the previous meeting’'s work by addressing suggested modifications to Objective 2 of the M&E
Plan.

Objective 2.0: Determine if the proportion of hatchery fish on the spawning grounds affects the
freshwater productivity of supplemental stocks.

Recommendation No. 1: Juvenile productivity/survival should be measured at the basin scale for
Wenatchee steelhead (Yakama Nation [YN]).

¢ Hillman asked whether this would only apply to the Wenatchee program. Keely Murdoch said
it is appropriate in the Wenatchee River basin because hatchery fish are released in the
Chiwawa River, Nason Creek, and the Wenatchee River. Because the steelhead program is not
specific to one location in the Wenatchee River basin (e.g., the Chiwawa River), it is
appropriate to evaluate the steelhead program at the Wenatchee River basin scale. She
believes the HCP-HC and PRCC HSC representatives need to evaluate what the appropriate
scale is for the Methow River steelhead programs.

e Al HCP-HC and PRCC HSC representatives present agreed with this recommendation.

Recommendation No. 2: Juvenile productivity/survival should be measured at both the Twisp River
scale and the basin (population) scale for the Twisp Steelhead to be inclusive of differing survival rates
of all juvenile life histories (YN).

e All HCP-HC and PRCC HSC representatives present agreed with this recommendation.
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Recommendation No. 3: Juvenile productivity/survival should be measured at the basin (population)
scale for Methow steelhead (YN).

e K. Murdoch said that it would be helpful to understand the contribution of individual
programs to the proportion of hatchery-origin spawners (pHOS) because each program
contributes to the population as a whole.

e All HCP-HC and PRCC HSC representatives present agreed with this recommendation.

Recommendation No. 4: Because this objective is really directed at conservation programs more so than
safety net programs it will be important to understand the partial pHOS of contributing hatchery
programs to total spawners (YN).

e Al HCP-HC and PRCC HSC representatives present agreed with this recommendation.

Recommendation No. 5: Juvenile productivity/survival needs to evaluate the influence of increased
spawners (hatchery) on the diversity of life history pathways and survival/productivity associated with
each life history pathway. Analysis should be inclusive of all life histories, rearing locations, and include
any differences in migratory survival so that we can understand how hatchery supplementation affects

productivity (YN — Spring Chinook Programs).

e K. Murdoch said that this recommendation is based largely on the insight gained through
Mark Sorel's (WDFW) modeling, which showed that increasing the number of spawners on
the spawning grounds increases life history pathways expressed in spring Chinook Salmon.
K. Murdoch said that if there are more fish on the spawning grounds, it is not clear what
happens after subyearlings leave their natal tributaries. She thinks it is important not to cut
off the smolt analysis at the natal tributary. Hillman questioned how one would link an
increased number of life-history pathways to hatchery fish. Murdoch said that it is a matter of
understanding what is driving productivity in the basin. The PUDs in their reports are already
analyzing the effects of hatchery-origin spawners on productivity. They should be able to
adjust fall emigrant estimates based on an overwinter survival rate. The total smolt
production would then be used to estimate juvenile productivity, which would then be
analyzed for an association with pHOS. Currently, it is not clear how numbers of emigrants
from the tributaries relate to numbers of smolts going to the ocean.

e Hillman agreed with K. Murdoch but said that they also have to think about how this
information would help them manage the current programs. K. Murdoch said that this
recommendation is not different from the current objective. She wants to make sure that
productivity is being calculated for the whole stock, not just the component that rears within
the supplemented watershed (e.g., Nason Creek). This recommendation is to expand the
geographic extent of the analysis, potentially to the passive integrated transponder (PIT)-tag

barge.
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O’Connor asked K. Murdoch how this information will be collected. K. Murdoch said that they
are PIT tagging fall emigrants, so if those PIT tagged fish are detected at the barge in the
Lower Wenatchee River, a subyearling survival rate can be calculated. In a situation with more
adults on the spawning grounds, this translates to more fall parr leaving the tributary, and it
is not clear what happens when they leave the tributary. Hillman summarized that for fish
that are tagged at the smolt trap and later detected at the barge, given a detection
probability at the barge, a survival rate can be calculated and applied to the total number of
fall subyearlings leaving the tributary.

O’Connor said that it would be beneficial to host someone who can speak about the latest
PIT-tag-based mark-recapture models that could be employed in this way. Mike Tonseth will
reach out to individuals who could potentially come to an HCP-HC and PRCC HSC meeting to
give a talk and answer questions about mark-recapture methods. Members agreed to
highlight this recommendation in yellow until an expert can discuss the analysis with the
HCP-HC and PRCC HSC.

Recommendation No. 6: Replace the methodology to inform Objective 2: Freshwater Juvenile

Productivity. The Lower Wenatchee River rotary screw trap (RST) data could not be used to estimate

steelhead juvenile outmigrants; additionally, the estimates produced from the RST have large

confidence intervals demonstrating low precision (Chelan PUD).

Murdoch said that it is appropriate to review the methods that are currently being used for
measuring juvenile productivity in steelhead, although, at this time, she does not agree with
the terminology to “replace” the methodology. She is not ready to replace methods until
other options are identified and explored. She added that an Integrated Population Model
(IPM) may be helpful. Tonseth agreed and wants to see what alternatives there are for
replacing the smolt trap and is not agreeing to replace it just yet. Katy Shelby said that the
trap in the Lower Wenatchee River has a low trapping efficiency because of how wide the river
is at the trapping location. This is one reason why they put in the barge, as it will hopefully
detect out-migrating PIT-tagged smolts. Shelby reminded the HCP-HC and PRCC HSC that
there was an error in the formula for calculating variance. That error has been corrected and
the estimates are now more precise. The point estimates have not changed; only the
confidence intervals associated with those point estimates changed. The confidence intervals
have been recalculated for the time series. The draft 2023 annual report includes the
corrected estimates. Shelby said that because the incorrect formula was used by others

(e.g., the YN), their estimates will need to be updated. Hillman said he shared this information
with Jeff Caisman (YN) during the development of the draft report. He believes Caisman
updated their estimates for the White River and Nason Creek traps.
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e All HCP-HC and PRCC HSC representatives present agreed with this recommendation but did
not agree to replace the methodology until further discussion.

Recommendation No. 7: Replace current methodology for assessing the effect of pHOS on juvenile
productivity with a more reliable method, such as adult abundance (Grant PUD).

e O’Connor presented an alternative approach to relating juvenile productivity and pHOS. A
snapshot of the approach is shown below, and he shared the concept in slides that were
distributed following the meeting (Attachment B).

Wickee /B‘ ”/HOQLU.\ g{‘\d\

e Using data specific to Nason Creek spring Chinook Salmon, O'Connor showed the fit of a
Ricker stock-recruitment model to the spawner and smolt data (top left plot in the above
photograph). In this plot, smolt estimates have large confidence intervals (low precision). With
large error bars, it is difficult to have confidence in the point estimates and modeling results.

e (O’Connor also made a plot of the relationship between the number of natural-origin recruits
at the adult stage and the number of spawners (top right plot in the above photograph). He
indicated that there is less variability between the point estimates and the line of the
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stock-recruitment curve. He added that all three stock-recruitment models (Ricker,
Beverton-Holt, and smooth hockey stick) could be fit to the data.

He then showed how the residuals from the stock-recruitment models could be plotted
against pHOS to determine whether pHOS explains any of the remaining variation in the data
(bottom plot in the above photograph). He pointed out that several points are clustered
around zero because most of the data set for Nason Creek includes low pHOS values (the
Nason Creek hatchery program is relatively new). O'Connor said that from Grant PUD'’s
perspective, using natural-origin recruits is better than using smolts and will provide more
parsimonious results as they obtain more data.

John Rohrback said that with this approach, they would be trading the greater uncertainty in
juvenile data with lower variances around adult returns. O’Connor said that the overall goal of
the hatcheries is to get adults back, so it is not as important to get data on juveniles because
the goal stated in the M&E plan is to increase the number of adult returns.

Tom Kahler said that in the past there were some issues with fitting stock-recruitment models
to the juvenile data. In some cases, the models could not be fit to the juvenile data. He
questioned whether there are other models that are more appropriate for adults. Kahler said
the other issue was that there is a lack of contrast in the pHOS data. O'Connor agreed that
there are challenges when working with these small populations.

Hillman questioned whether Grant PUD's recommendation fits better under Objective 1,
because they are examining the relationship between returning adults (recruits) and the
number of spawners that produced those recruits. He also said that O'Connor is correctly
displaying the confidence intervals on smolt point estimates. However, the stock-recruitment
models are fit to the point estimates and the certainty of fit of the stock-recruitment models
to the natural-origin recruit/spawner data may be larger than the fit of the models to the
smolts/spawner data. The residuals used in the correlation analyses are based on point
estimates, not the variation in the point estimates.

K. Murdoch said that she is not comfortable with replacing methodologies yet. One concern
she has is that there are differential downstream mortality rates for each life-history pathway.
Differential downstream survival means that resolution would be lost in how juvenile
abundance could be increased. O'Connor questioned how one would use information on
differential downstream survival to adaptively manage the hatchery program. K. Murdoch said
that in addition to early downstream migrants coming back at higher rates and at a younger
age, it may affect that hatchery program if there is a correlation between pHOS and life-
history type. This would result in higher adult returns, but the returns may be more jacks.
When Mark Sorel reported this in his modeling, he showed the benefits of having multiple life
histories as a buffer to different environmental conditions. Rohrback questioned how they
could begin to understand that and how this could be applied. He is skeptical that this is
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something that could be accomplished with great statistical confidence. Murdoch thinks that
this is something that could be accomplished with an IPM. Tonseth said that WDFW
representatives are in contact with Thomas Buehrens and will ask him if he is able to give a
talk on IPMs during the August or September committee meeting.

Todd Pearsons questioned how IPMs fit within the M&E framework. He also asked O'Connor
about the accuracy of the estimates. Even if you are confident in the precision, if you are not
confident in the accuracy, then what does this really tell you? O’'Connor said that with the
Nason Creek trap, there are problems with keeping it running throughout the migration
season. It cannot operate during periods of debris, high flows, or other environmental
conditions; therefore, it is not operational all season long. K. Murdoch agreed and said that
YN is exploring alternative options, such as replacing the screw trap with an inclined-plane
trap.

All HCP-HC and PRCC HSC representatives present agreed with this recommendation but did
not agree to replace the methodology until there is further discussion.

Recommendation No. 8: Findings related to the effect of pHOS on juvenile productivity were
inconclusive. Moving forward, we should either employ juvenile monitoring methods that can reliably

and accurately estimate juvenile outmigrant abundance or abandon natural-origin-juvenile monitoring
goals (Douglas PUD).

Kahler said that he does not think that they will be able to link pHOS to juvenile productivity,
and he wondered whether the HCP-HC and PRCC HSC representatives should rethink this
entire objective. IPMs are more of a tool that can be used in the absence of being able to
conduct experiments to inform how one can better understand hatchery programs. Tonseth
reiterated that WDFW is working to get Thomas Buehrens to give a talk on IPMs. Hillman
commented that IPMs are useful for looking into different management scenarios, but the
results are hypotheses that would need to be evaluated and tested.

All HCP-HC and PRCC HSC representatives present agreed with this recommendation but did
not agree that abandoning natural-origin juvenile monitoring goals is the correct course to
take at this time and warrants further discussion.

Recommendation No. 9: Use Integrated Population Models to evaluate the effect of hatchery spawners

and total spawner density on naturally produced juvenile abundance, life-history diversity, size, and

age at emigration (WDFW).

All HCP-HC and PRCC HSC representatives present agreed with this recommendation but did
not agree to the use of IPMs at this time. This needs further discussion.
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2024 Broodstock Collection In-Season Updates

Methow Spring and Summer Chinook Salmon

John Rohrback gave the following broodstock collection update for Douglas PUD’s programs.

Summer Chinook Salmon:

Yearling Program
- Need: 112 pairs
- Have: 112 pairs

Subyearling Program
- Need: 160 pairs
- Have: 160 pairs

Douglas PUD Methow-Okanagan Program
- Need: 11 pairs
- Have: 6 males and 4 females

Carlton Program (Grant PUD’s component)
- Need: 50 pairs
- Have: 30 males and 24 females

Rohrback noted that the broodstock collection efforts for the Douglas PUD Methow-Okanogan
Program and the Carlton Program are designed to occur over the duration of the summer Chinook
Salmon run at Wells Dam, that collection efforts are meeting their weekly targets, and that hatchery
personnel anticipate that the entire brood quotas will be met for each program.

Spring Chinook Salmon:

e Twisp Program
- Need: 7 pairs
- Have: 5 female (3 natural-origin brood [NOB], 2 hatchery-origin brood [HOB]) and
5 males (4 NOB, 1 HOB)
e Methow Composite (MetComp)
- Need: 57 pairs (increase to 59 to backfill the Twisp Program, which is short 2 pairs)
- Have: 64 females (57 NOB, 7 HOB), 51 males (NOB) and 2 jacks (NOB)

Rohrback pointed out that two of the males collected in the Twisp River did not assign to the

Twisp River genotype but were tagged there as juveniles, and therefore are permissible to be used as
broodstock for the Twisp Program. He is also not confident that they can obtain 57 males for the
MetComp program; therefore, they may not meet a 1:1 sex ratio. However, he is confident that they
will have sufficient brood to meet the program requirements. Mike Tonseth agreed.
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Tonseth provided an update on the Chelan Falls summer Chinook Salmon program. WDFW started
trapping last night (July 16, 2024) and were not able to capture any Chinook Salmon. They only
captured Northern Pikeminnow. As a result, WDFW will hold off on trapping operations until next
week (July 22 to 28, 2024) with the hopes of having greater success trapping Chinook Salmon.

Tonseth also provided an update on Wenatchee summer Chinook Salmon broodstock collections.
The program is currently behind collection targets; the adult return is expected to be low this year.

Chief Joseph Hatchery Summer Chinook Salmon Broodstock Limits and Wells Dam and
Wells Fish Hatchery

Tracy Hillman reminded the HCP-HC and PRCC HSC representatives of an email that Kirk Truscott
sent out regarding the possible lack of broodstock for the Chief Joseph Hatchery summer Chinook
Salmon program. In the email, Truscott wanted to inform HCP-HC and PRCC HSC representatives
that they may need to collect broodstock from Wells Dam or Wells Fish Hatchery to meet the
required broodstock quota. Hillman asked whether any HCP-HC and PRCC HSC representatives
present had any questions. No one did.

Update of Alternate Collection of Okanogan Sockeye Salmon Brood/Gametes

Ross Renick said that Chelan PUD met with Okanogan Nation Alliance (ONA) on July 9, 2024. ONA
informed them that dissolved oxygen levels have decreased in Lake Osoyoos, and as a result, they do
not recommend releasing adult Sockeye Salmon into the lake. This morning (July 17, 2024),

Chelan PUD received an email from ONA indicating that the Canadian Food Inspection Agency
reviewed their application for transporting adult Sockeye Salmon across the border and determined
there is already an agreement between the United States and Canada for transporting fin fish for
population enhancement in Canada. Therefore, the next step is to contact the U.S. Department of
Agriculture to make sure that they also approve of this preexisting export permit. Todd Pearsons
asked whether Chelan PUD would be able to execute this feasibility evaluation this year. Renick said
it is not clear at this time, as this is new information, but that is their intent. Tracy Hillman asked how
many adults they intend to transport into Canada this year. Renick said the target is 50 to 100 fish
and that the tentative plan is to have WDFW staff transport the fish to the Penticton Hatchery.

B. Hatchery Genetic Management Plan Updates

Tracy Hillman asked whether any of the HCP-HC and PRCC HSC representatives started updating the
current Wenatchee River Spring Chinook Salmon Hatchery Genetic Management Plan (HGMP). No
one had. Mike Tonseth said that he thinks there will be overlap between this and the White River
discussion. Tonseth said he provided comments on Grant PUD's White River broodstock feasibility
document and said that some of his comments were things that could also be applicable to the Twisp
River under the Methow HGMP once that one gets going. The HCP-HC and PRCC HSC representatives
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will continue to work on updating the current HGMP, with additional discussions during the August 21,

2024, meeting.

I1l. Administration

A. Next Meetings
The next meetings of the HCP-HCs and PRCC HSC will be held on August 21, September 18, and
October 16, 2024. Meetings are in person and will be held at Douglas PUD.

V. Attachments

Attachment A List of Attendees
Attachment B Adult Metrics Slides



Attachment A
List of Meeting Attendees

Name Organization
Natasha Winnacott Anchor QEA
Larissa Rohrbach Anchor QEA
Tracy Hillman BioAnalysts, Inc.
Ross Renick Chelan PUD
Tom Kahler* Douglas PUD
John Rohrback* Douglas PUD
Brandon Kilmer® Douglas PUD
Rod O’Connor# Grant PUD
Todd Pearsons#® Grant PUD
Tim Taylor Grant PUD
Nathan Buck® Grant PUD
Katy Shelby® Washington Department of Fish and Wildlife
Mike Tonseth*+ Washington Department of Fish and Wildlife
Matthew Maxey*#° U.S. Fish and Wildlife Service
Charles Frady® U.S. Fish and Wildlife Service
Clifford Smith® U.S. Fish and Wildlife Service
Kayla Hansch® U.S. Fish and Wildlife Service
Brett Farman*#° National Marine Fisheries Service
Keely Murdoch*#° Yakama Nation
Cory Kamphaus*# Yakama Nation

Notes:

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



Assessing M&E Obj 2, pHOS
effects on NOR populations
using adult-to-adult metrics

Nason Creek SPC




The RST at Nason Creek is not providing data
to address M&E Obj 2

* Obj 2: Determine if the proportion of hatchery fish affects freshwater
productivity

e “Our investigation of whether higher pHOS may result in lowered juvenile
productivity was largely inconclusive” — Buchanan et al. 2021

* No significant relationship found between pHOS and juvenile productivity

* Low statistical power (would need 70 years of data under good
circumstances)

* Logistical challenges with RST’s: lacking efficiency trials and long periods
when traps are out of service due to environmental conditions (high or low
flow) are seemingly insurmountable problems



Hillman et al. Annual Hatchery M&E Reports, 2021 - 2023

Nason Creek Trap

The Nason Creek Trap operated between 1 March and 24 November 2021. During that time. the
trap was inoperable for 106 days because of low discharge. flooding. and equipment malfunction.

Nason Creek Trap

The Nason Creek Trap operated between 8 March and 11 August 2022. During that time, the trap
was imnoperable for 135 days because of low discharge, flooding, and equipment malfunction. Daily

Nason Creek Trap

The Nason Creek Trap operated between 2 April and 16 November 2023. During that time, the
trap was inoperable for 198 days because of low discharge, flooding, and equipment malfunction.

* Afull season is 275 days in operation (March 1 — November 30)



M&E Plan for PUD Hatchery Programs

Table 1. Program objectives, indicators, and goals for conservation hatchery programs including
productivity and monitoring indicators (also applies to safety-net programs when used to support a
conservation program).

Program goals
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Hillman et al. Nason Creek Spring Chinook
2023 Draft Annual —— Ricker Model
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Figure 6.7. Relationship between spawners and number of yearling smolts produced in the Nason Creek
watershed. Population carrying capacity (K) was estimated using the Ricker model. Vertical bars represent
95% confidence intervals on smolt estimates.



Obj. 2 RST-based Stock-recruit plot (Buchanan et al. 2021)
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Figure 15. Residuals from the Ricker model versus proportion of hatchery origin spawners (pHOS) with
fitted linear regression line, Pearson correlation coefficient (r). and P-value from two-sided t-test of slope
of linear regression line using smolt and spawner data from Nason Creek Chinook Salmon. 2002-2017
(including brood year 2014). R*=0.1100.

* Smolt estimates are not precise. Wide
confidence intervals often include
unrealistic max values.

* Without precise smolt estimates, the
resulting pHOS vs residual plot is
uninformative



s there an alternative analysis using existing
M&E Data?

* While the data on juveniles from RST’s is problematic, we have
excellent data on returning adults

e Adult recruits are the end goal of our supplementation programs

* Adult production encapsulates freshwater productivity — all LHP’s are
represented.

* What is the relationship between pHOS and adult recruits?



Example of adult return information from the recent hatchery recalc process

Relevant Brood Years
The brood years contributing to this period vary by species and are summarized in Tables 1-3.

Table 1. Chinook Salmon brood years contributing to adult return years 2011-2020.

Retumn Year

Year 2005| 2006| 2007| 2008 2009| 2010| 2011| 2012| 2013| 2014| 2015| 2016| 2017 2018 201S| 2020| 2021| 2022| 2023| 2024| 2025
2003 [RY A3 Ad AS
2004 RY A3 A4
2005 [BY RY A3
2006 BY RY
2007 BY
2008 BY RY A3 A4 A5 A6
2009 BY RY A3 A4 A5 A6
2010 BY RY A3 Ad AS A6
2011 BY RY A3 A4 A5 A6
2012 BY RY A3 A4 A5 A6

A6
AS A6
A4 A5 A6

2(=12 & &

2014 BY RY |A3 [aa [as  [ae
2015 BY Ry [A3 [aa a5 Jae
2016 BY R [A3 a4 [as [A6
2017 BY R (A3 [aa [as  |ae
2018 BY Ry [A3 [aa |as
2019 BY RY [A3  [aa
2020 BY | RY [A3
2021 [BY RY

A6
A5
Ad

A

Notes: Grey background delineates return years 2011-2020. BY = brood year, RY = release year, A = age. 2007 is the first
relevant brood year for spring Chinook, and 2006 is the first relevant brood year for summer Chinook.



BY Spawners NORs

. . 1981 349 825

Nason Creek spring Chinook 1982 370 482
« . 1983 746 471
empirical data for BY’s 1981-2012 1ogs a2 s
. . 1985 710 406

* NORs include harvest, jacks, and 1985 318 325
1987 302 236

broodstock 1988 316 592

1989 288 249

 Spawners estimated from redd .z | 8
. 1992 181 49

counts and Tumwater sampling 1003 491 137

994 60 3

1995 18 23

1996 83 250

1997 122 341

1998 64 411

1999 22 15

2000 270 359

2001 598 79

2002 603 128

2003 202 67

2004 507 141

2005 347 160

2006 271 148

2007 463 251

2008 564 274

2009 534 77

2010 408 137

2011 702 259

2012 694 204



Adult-to-adult plots (Hillman,
unpublished M&E data)

e Adult counts are robust (BY 1981-
2012)

* Replace the smolt estimates with
NORs

* Plot residuals vs pHOS

* No data yet for the current program
(beginning with BY 2013)

Number of NORs
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Ssummary

e Adult recruits are the end goal of our supplementation programs

e Adult production encapsulates freshwater productivity — all LHP’s are
represented.

* GPUD recommends using adult-to-adult metrics to assess Obj. 2 going
forward as a replacement for RST data.

* The NORs data for current programs will continue to inform this
analysis as they become available.
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