Priest Rapids Fish Forum
Issue of Dispute

Juvenile Sturgeon Release Number for 2014

Since October 2013, the PRFF has been discussing and debating the number of juvenile white sturgeon
to release into the Priest Rapids Project Area in 2014. In an attempt to identify the number of juvenile
sturgeon to release into the Project Area, the PRFF has prepared rationale papers for different release
numbers, sought input from outside experts, held a juvenile white sturgeon workshop, and convened
the white sturgeon subcommittee to resolve the issue. Although the PRFF has worked diligently to
resolve the issue, they have been unsuccessful in identifying the total number of juvenile sturgeon to
release into the Project Area in 2014. Therefore, the PRFF has requested that the Policy Committee of
the PRFF convene to resolve the dispute.

The purpose of this document is to provide the PRFF Policy Committee with all the information that the
PRFF has generated as part of the dispute resolution process. This document includes the following
information:

Relevant Excerpts from PRFF Final Meeting Notes (October 2013 through April 2014).
Rationale Papers from the Yakama Nation and the Colville Tribes.
Summary Document of the Issue that was sent to the Outside Experts.

1.

2

3

4. Responses from the Outside Sturgeon Experts.

5. Draft Notes from the Juvenile Sturgeon Release Workshop.
6

Presentation by Larry Hildebrand on Projected Future Abundances in the Project Area Based on
Stocking 4,500 or 6,500 Juvenile Sturgeon assuming Two Different early Survival Rates.

™~

Letters from PRFF Voting Members.

8. Letter from the PRFF Chair to Washington Department of Ecology indicating the desire of the
voting members to initiate the dispute resolution.

9. Report from the PRFF White Sturgeon Subcommittee to the PRFF.

10. Report from the RRFF White Sturgeon Subcommittee on the Number of Juvenile Sturgeon to
release into the Rocky Reach Project Area in 2015.
The last report was prepared by the Rocky Reach Fish Forum (RRFF) White Sturgeon Subcommittee.
Members of the PRFF that are also members of the RRFF requested that the PRFF review the
recommendations by the RRFF White Sturgeon Subcommittee. They believe this report may be useful to
the PRFF and the PRFF Policy Committee.
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Please note that this document does not contain all the information that the Policy Committee may use
to support their decision. It is only intended to provide relevant information in one document that has

been presented to and discussed by the PRFF.

Tracy Hillman, Ph.D.
PRFF Chair
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Excerpts from PRFF Final Meeting Notes

October 2013

Stocking Options for 2014—Mike Clement recommended that the group make an early decision on
stocking juvenile sturgeon in 2014. Grant PUD’s position is to release 3,000 or more fish, to be
determined by the PRFF, with two-thirds going into Wanapum and one-third into Priest Rapids. Larry
Hildebrand will put together a straw-man paper representing the numbers of fish to be put into the
PRP in 2014, by Friday, 18 October.

November 2013

Stocking Options for 2014— The PRFF discussed a proposal to release 4,332 juvenile sturgeon into the
project area in 2014. This proposal was based on releasing 361 juveniles per cross (the maximum release
of 6,500 juveniles is based on 18 crosses). Because there were 12 crosses, it was proposed that 4,332
sturgeon be released (12 crosses x 361 juveniles per cross = 4,332 juveniles). This proposal was based on
the potential risk associated with a genetic bottleneck or inbreeding depression. All participants at the
PRFF meeting agreed with the proposal with the exception of the Yakama Nation and the Umatilla
Tribes. The two tribes recommended that all 6,500 juveniles be released in 2014, stating that the genetic
risks are low. The PRFF was unable to come to a decision and will therefore revisit this item in
December.

December 2013

Stocking Decision for 2014—The PRFF continued to discuss the PRFF proposal (not including the YN or
the Umatilla Tribes) to release 4,332 juvenile sturgeon into the project area in 2014. The Yakama Nation
and Umatilla Tribes recommended the release of 6,500 juveniles in 2014. The Yakama Nation will
prepare a white paper that describes the reasons why they believe 6,500 juveniles should be released
in 2014. The PRFF will review the white paper and hopefully make a stocking decision during the January
meeting. To avoid any delays, Grant PUD will purchase up to 65 acoustic tags (1% of the 6,500 release
number). Tracy Hillman stated that if there is no resolution in January, this issue will need to be elevated
to the Policy Group.

Because the Columbia River is not a closed system, there is concern with sturgeon movement up and
downstream. Grant PUD has survival curves that can be input into a model to estimate adult survival
(survival after age 10 months is 70-80%, and after one year its 90%). 2013 monitoring results will be
available in February 2014, and should be input into the model to see if earlier assumptions are indeed
occurring. Larry Hildebrand will attend the January or February meeting to discuss growth and survival
modeling. Mike Clement will send the model to Debbie Williams for distribution. Tracy Hillman will
distribute the Beamesderfer paper after he receives it from Jim Powell.
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January 2014

Stocking Decision for 2014—The PRFF continued to discuss alternative 2014 juvenile sturgeon stocking
numbers. The majority of the PRFF agreed to stock ~ 4,300 fish, with the exception of the Yakama
Nation and Umatilla Tribe, who want to stock 6,500 as outlined in the White Sturgeon Management
Plan. The Yakama Nation has prepared a white paper outlining their rationale. Tracy Hillman will
distribute the paper to the PRFF.

Tracy Hillman reminded members that this is a technical group and that he’s hopeful the decision can be
made in this forum without the need to elevate it to the PRFF Policy Group. Tracy Hillman and Mike
Clement suggested an expert panel be formed in order to provide input on sturgeon genetics,
population dynamics, and ecology, and then bring their recommendation to the PRFF. Members
provided the following list of experts to contact:

Paul Anders, Cramer Fish Sciences

Ray Beamesderfer, R2 Resources
Andrea Schreier, UC Davis

James Crossman, BC Hydro

Kim Scribner, Michigan State University

Mike Clement suggested that Jim Powell and Larry Hildebrand be included on the expert panel as
reviewers. Mike Clement will ask Jim and Larry for suggestions on other experts who are members of
the Sturgeon World Conservation Society. The Forum will provide names of other experts to Tracy
Hillman and Debbie Williams. An objective summary of sturgeon issues will be drafted by Tracy
Hillman and sent to the PRFF for review before being sent to the experts.

In order to discuss this issue in-depth, the February PRFF and RRFF will hold a joint meeting. A doodle
poll will be sent out to find a date for the combined meeting. If consensus cannot be met after this
meeting, the issue will be elevated to the PRFF Policy Group.

February 2014

There was no official PRFF meeting in February. Some members of the PRFF met with members of the
Rocky Reach Fish Forum to discuss juvenile sturgeon release numbers. This workshop was held on 19
February 2014. Draft notes from the workshop are included in this document.

March 2014

Stocking Decision for 2014 — The PRFF discussed the results from the Juvenile White Sturgeon
Workshop held in February and reviewed the suggestions from the outside experts. In addition, Larry
Hildebrand gave a presentation on projected future abundances in the project area based on stocking
4,500 or 6,500 juvenile sturgeon assuming two different early survival rates (28% and 50%). Assuming
the lower survival rate (28%), model results showed that both stocking levels will result in about 8,000
fish or greater within the project area in a five-year period. Densities of sturgeon in the project area by
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the fifth year would exceed densities reported in the downstream Hanford Reach/McNary reservoir area
and other areas in the Snake River basin with naturally reproducing populations. Thus, the consistent
stocking of large numbers of juveniles from limited numbers of families into the project area may quickly
result in meeting or exceeding the carrying capacity of the reservoirs, but may not provide sufficient
genetic diversity of the stocked population to ensure the long-term viability of the population.

The PRFF voted on the release of 4,332 or 6,500 juvenile sturgeon into the project area in 2014. Of the
members present, four voted for 4,332 and three for 6,500. No members abstained. Based on this
result, an impasse was declared, which initiates dispute resolution as defined in Article VI of the Final
Priest Rapids Fish Forum Protocols.

April 2014

Update on Dispute Resolution and Stocking Decision for 2014 — Because the voting parties of the PRFF
were unable to reach consensus on the number of juvenile sturgeon to release in the Project Area in
2014, the voting members elected to initiate the dispute resolution process as defined in Article VI of
the Final Priest Rapids Fish Forum Protocols. Except for the USFWS, voting parties submitted letters to
the Chair of the PRFF stating the reasons for the dispute and their respective positions on the dispute.
The Chair then submitted a letter to Ecology indicating that the voting parties have elected to use the
dispute resolution process. As dictated by the protocol, a subcommittee was set up to resolve the
dispute. The subcommittee will meet on Friday, 11 April. They will prepare a report that describes their
recommendation for resolving the dispute. The report will be sent to the PRFF Chair, who will then
forward it to the PRFF. The PRFF will review the report and approve or reject the recommendation by
the subcommittee.
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Rationale Paper from the Yakama Nation

Yakama Nation position on 2014 stocking of

White sturgeon in Wells and Rocky Reach reservoirs

Issue: The current Management Plans for White sturgeon mitigation in the Mid-Columbia reservoirs call

for stocking juveniles annually for three or four years in each reservoir to begin examining
survival and carrying capacity-related density responses of the juvenile population. A wild
broodstock-based stocking program was initially intended to provide the juveniles for this effort.
However, recent efforts by the CCT have demonstrated the potential for also providing juveniles
caught as larvae and reared in capacity over-winter. Recently, CCT has cited genetic concerns
with releasing juveniles from a restricted set of families represented in the broodstock collection
and suggests that juveniles collected as larvae in Lake Roosevelt represent a better cross-section
of families that should be stocked instead of, or in combination with, broodstock-origin
juveniles. The CCT also contends that a reduced number of individuals represented from the
broodstock collected families is desired as this will reduce an unacceptable risk of moving future
populations towards decreased genetic diversity and domestication.

Under the CCT recommendations, the total available release of juveniles would be substantially
reduced from the initial planned releases the Parties recently agreed to in each of the three
Management Plans in each of the three PUD reservoirs. Although the YN understands these
arguments, we are not wholly in agreement and do not support the CCT 2014 management
recommendations. Additionally, the Yakama Nation maintains that unless there is consensus
within the respective forum, as agreed to in the various Management Plans, 2014 stocking levels
cannot be changed from what was previously agreed.

Proposal: For 2014, Yakama Nation advocates for juvenile releases that incorporate all available larval-

origin juveniles and as many broodstock-origin juveniles as needed, or is available, to achieve
the White Sturgeon Management Plan goals of:

5,000 total juveniles released in the Wells reservoir,
6,500 total juveniles released in the Rocky Reach reservoir, and
6,500 total juveniles released in the Wanapum and Priest Rapids reservoirs.

Rationale: The rationale for this position is as follows:

1.

Geneticrisk is one of several considerations in deciding an appropriate stocking level. We are
not convinced that identified genetic risks are fully understood, irreversible, or rise to the level
that they justify compromising other aspects of the mitigation program.

The plan goals for juveniles/reservoir was based on the consensus of plan parties that a robust
stocking level would allow follow-up M&E to actively probe the carrying capacity and
production of harvestable fish in the reservoirs. Carrying capacity can only be determined
when density effects are expressed in the population, and this only happens when sufficiently
large numbers of juveniles are released and survive. As population abundance approaches
carrying capacity, density effects should be expressed as reduced growth rates, condition
factors, or as the accumulation of biomass becoming asymptotic. If release numbers are well
below carrying capacity, these density effects do not occur or are small and difficult to
measure. We submit that this remains an important purpose of juvenile stocking. We also
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suggest that a higher stocking level is likely to produce fishery benefits sooner if harvest
opportunity is determined to be an additional benefit of the mitigation program.

The genetic implications of different hatchery strategies are ultimately determined at the adult
stage rather than the juvenile stage. The real question is how well genetics are represented in
the reproductive adult survivors of stocked juveniles, and this may be related to, but not
necessarily determined by, how well they are represented in the juveniles. Genetic
representation is determined across a generation (20+ years), not just a single year. The two
juvenile strategies might ultimately produce the same outcome from a diversity

perspective. The larval strategy represents many families in every year (good for diversity at
capture), but only a small number of individuals/family (bad for diversity at adulthood). The
broodstock strategy represents few families in every year (bad for diversity at capture), but
larger numbers of individuals from each family (good for diversity at adulthood). After one
sturgeon generation we may well get to exactly the same place with either option in terms of
diversity in the broodstock population. Best available science cannot yet project the genetic
consequences of one-year samples of wild larvae and one-year samples of hatchery-spawned
broodstock, so assertions about the superiority of one approach or the other are speculative at
best. Obviously, we can get a more diverse juvenile sample from wild larvae in one year than
broodstock in one year, but that is not the ultimate determinant of genetic diversity or
reproductive success of the future broodstock population.

A hatchery strategy should optimize the capture of both a complete spectrum of the available
genetic diversity and the phenotypic expression of that diversity. Current genetic analysis
methods provide an index of how much diversity is captured but do not represent the full
range of phenotypic, physiological, life history, or behavioral traits. The analyses provide only a
very gross picture of genetic representation that may depict evolutionary lineages rather than
individual variation whose expression is key to the production of fish that are successful in the
current environment. Maximizing phenotypic expression of the available diversity is just as
important as capturing diversity. Both are related to numbers - more fish produce more
genetic combinations that have a higher probability of producing successful survivors and
reproductively successful adults. It isn't enough to capture diversity if it is not expressed
phenotypically. Recombination of types is important because all progeny of a family are not
identical and will not be equally successful (for example, you don't look, sound, or behave
exactly like your siblings). The benefit of the broodstock method is that it expresses very high
genetic variation of the available material through the mixing, recombination, and expression
of the genome.

Larval collection may offer a larger number of families but, to be effective, it requires that a
sufficient number of fish per family are released for those families to be represented in the
breeding population. Small numbers of fish from a large number of families does not
necessarily gain more diversity in the adult population (where it matters for the next
generation) if the majority of those families do not survive to reach the breeding population or
don’t survive in sufficient numbers to make a difference.

The larval collection method is not without genetic risk. The high mortality rates associated
with holding larval-origin fish in the hatchery may increase artificial selection and
domestication. Mortality rates of ~60% for larval collections in the hatchery may result in the
release of only families or individuals that were best suited for survival in the hatchery
environment and not necessarily in the river.
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7. The effective breeding populations in Wells and Rocky Reach reservoirs are likely to increase
dramatically as a result of this program regardless of the origins of stocked juveniles.
Broodstock-origin juveniles stocked in each year will come from completely unrelated family
lines, therefore the population in the reservoirs will be an aggregate of many different family
lineages. Juveniles surviving to become reproductive adults, where ancestry really matters, are
likely to reflect a broad diversity of family origins from within the reservoirs, from the lower
Columbia, and from Lake Roosevelt. Further, adults within a year class likely will mature at
different ages and spawn in aggregate with adults of different origins and year classes to
increase mixing and diversity. Ultimately, when fish stocked over the next few years reach
maturity, effective size of the breeding population will not be an issue.
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Rationale Paper from the Colville Tribes

Colville Confederated Tribes
Fish and Wildlife Department
MEMORANDUM

January 28, 2014

To: Members of the Priest Rapids and Rocky Reach Fish Forums
From: Colville Confederated Tribes

Subject: 2014 White Sturgeon Stocking in the Project Pools

Recently, Tracy Hillman requested that the Colville Confederated Tribes (CCT) develop a written
rationale for the proposed approach of pro-rating release numbers of white sturgeon juveniles into the
Priest Rapids and Rocky Reach project reservoirs in 2014. The impetus for this request stems from a
stalemate over release numbers in both the Rocky Reach Fish Forum (RRFF) and Priest Rapids Fish
Forum (PRFF). In response to this stalemate, the members of the respective forums agreed to convene
an “expert panel” to discuss the science associated with the proposed release strategies. The Yakama
Nation (YN) distributed a position paper to the members of both forums on January 21, 2014 outlining
their alternative rationale for releasing the maximum 6,500 fish as defined in the respective White
Sturgeon Management Plans (WSMP). In turn, the CCT would like to take this opportunity to provide our
rationale for supporting a pro-rated stocking proposal (4,332 fish; see equations 1 and 2), summarize
how that proposal originated, and discuss our concerns with the YN position paper related to the 2014
stocking proposals for the Priest Rapids and Rocky Reach project reservoirs.

The CCT rationale for supporting a pro-rated release recommendation for both projects is based on
concerns over potential genetic risks that are generally recognized by conservation aquaculture
programs (Hallerman and Kapuscinski 2003; KTOI 2007; Neff et al. 2011). Specifically, we are concerned
with the potential for future inbreeding depression that may limit the success of the programs in
establishing naturally reproducing populations in project reservoirs. As well, there is potential for
substantial entrainment of released fish into downstream reservoirs that could result in reduced
effective breeding populations in those areas. It is our contention that equalizing family (cross) sizes in a
broodstock based stocking program will reduce these risks over the long-term. This approach is
consistent with that of the Upper Columbia white sturgeon conservation aquaculture program. Please
note that we have provided this same rationale in both forums and it should be captured in the meeting
notes.

The CCT wishes to remind the members of the respective forums as to how the pro-rated proposal
originated. We originally suggested pro-rating during a discussion within a PRFF meeting (November 6,
2013) as a compromise between a proposed reduced stocking number (3,245; not developed by the
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CCT) and the YN proposal of the maximum possible release number (6,500). We believe this
compromise is reasonable as it addresses concerns related to potential genetic risks as well as the YN
desire to release greater numbers of fish. During a subsequent Rocky Reach Fish Forum (RRFF) meeting,
(November 6, 2013) the facilitator suggested that the members consider consistent approaches to
stocking between the projects and the CCT was asked to describe the pro-rated approach and the
rationale, which we did.

The CCT would also like to remind members of the PRFF - and inform members of the RRFF - that all
PRFF members, with the exception of the YN and Umatilla Tribes, supported the pro-rated stocking
alternative. While we have no problem describing our rationale for supporting pro-rating, we believe all
voting members should be responsible for providing rationales that support their alternative of choice.
In short, we do not want this to be construed as a YN versus CCT issue and want to be clear that thisis a
forum specific issue related to the potential genetic risks associated with the respective aquaculture
programs and how heavily these concerns are weighed against other aspects of the mitigation program
— primarily monitoring and evaluation (M&E) and future harvest opportunity.

Unlike the YN, we do not believe that any potentially deleterious impacts resulting from a non-pro-rated
release strategy would be easily reversible. Indeed, the YN does not specify how a reversal of poor
outcomes would be achieved. Nor do we believe that other aspects of the mitigation program, such as
M&E and future harvest opportunities, out-weigh the potential genetic risks. With regard to M&E, we
contend that it is unrealistic to expect that carrying capacity (density dependent) related effects will
become manifest over the course of a three to four year stocking program regardless of release number.
The carrying capacity question can likely only be answered over the longer-term, and even then we
contend that it is unlikely to be observed with any degree of statistical power. Thus, we fail to see how a
pro-rated release strategy in 2014 would limit the ability to answer that question over the life of the
respective FERC licenses and associated mitigation programs.

The YN position paper describes their preferred 2014 release numbers for the Priest Rapids, Rocky
Reach, and Wells project reservoirs. However, the bulk of the position paper, including rationale points,
is directed at contrasting the potential genetic outcomes resulting from the wild larvae and broodstock
(direct gamete take) collection approaches, which is not relevant to the stocking of Priest Rapids and
Rocky Reach project reservoirs in 2014. We want to be clear that the CCT has not in any way suggested
that 2014 stocking of Priest Rapids and Rocky Reach project areas include fish other than those
produced from wild caught broodstock spawned at Marion Drain Hatchery.

As currently organized, we believe that the YN position paper confuses the issues at hand. We
recommend that the YN revise their position paper, so that it clearly separates the issues related to the
2014 stocking proposals for the Priest and Rocky Reach projects from the Wells project. Similarly, the
expert panel discussion being organized by the PRFF and RRFF should confine itself to addressing
potential genetic risks associated with the 2014 stocking proposals for those specific project reservoirs.
While we would support convening an expert panel to discuss the relative merits and risks associated
with the direct gamete take and wild larvae approaches for future consideration by the PRFF and RRFF,
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this should occur separately from the 2014 stocking discussion. In addition, we believe there should be a
candid discussion regarding conflict of interest when developing the list of expert invitees.

Another point of clarification is that the respective WSMP's, approved by the respective forum
members, specifically state that stocking levels will be “up to” the levels put forth in the YN position
paper. A stocking proposal that is less than the maximum target does not deviate from either of the
WSMP’s. Furthermore, the Priest Rapids WSMP provides an explicit broodstock spawning target of two
3x3 factorial mating that results in a total of 18 crosses. The Rocky Reach Project WSMP does not
explicitly identify a goal for broodstock collection, but instead describes mating scenarios based on the
number of broodstock available for spawning. In addition, the Rocky Reach Project WSMP discusses
balancing the need to equalize family sizes with the need to release enough fish to meet other
objectives, such as monitoring and evaluation (M&E) goals. However, it does not provide specific
guidance as to how that balance should be accomplished. There is no language in any of the WSMPs
(including the Wells WSMP) regarding whether or not each project should be treated independently
with regard to broodstock collection goals; it is inconsistent to treat project specific release goals
independently, but not the broodstock utilized.

In summary, the CCT is willing to continue working toward a consensus solution to the white sturgeon
stocking levels in the Priest Rapids and Rocky Reach project reservoirs. This includes participation in a
discussion with an expert panel specific to the 2014 Priest Rapids and Rocky Reach projects white
sturgeon stocking alternatives. We reiterate the need to separate the wild larvae/direct gamete take
approaches from this discussion. However, we are supportive of a separate expert panel discussion
regarding the relative merits of the wild larvae/direct gamete take approaches.

Equation 1 — number of fish per family based on the maximum release and spawning goals

6,500 fish in maximum release goal + 18 target number of crosses (two 3x3 matings) = 361 fish/cross
Equation 2 — pro-rated release number based on number of crosses achieved relative to the goal.
361 fish/cross x 12 crosses achieved in BY2013 = 4,332 fish
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Summary Document Sent to the Outside Experts

JUVENILE WHITE STURGEON STOCKING NUMBERS

Fish Forums

The Priest Rapids Fish Forum (PRFF) and the Rocky Reach Fish Forum (RRFF) are decision-
making bodies formed pursuant to their respective FERC Relicense Agreements and consist of
representatives from the state agencies, federal agencies, tribes, PUDs, and other entities. They
are responsible for meeting to share information, coordinate efforts, and make
recommendations and decisions regarding implementation of their respective management
plans relating to Pacific lamprey, bull trout, white sturgeon, resident fish, and water quality. The
PRFF is responsible for making decisions within the Priest Rapids Project Area, which includes
the Priest Rapids and Wanapum reservoirs (Figure 1). The RRFF is responsible for making
decisions within the Rocky Reach Project Area, which includes the Rocky Reach reservoir (Figure
1). Decisions are by consensus.

Figure 1. Map of the Columbia River basin showing the location of the Priest Rapids Project Area
(between Priest Rapids and Rock Island dams) and the Rocky Reach Project Area (between Rocky Reach
and Wells dams).
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Problem Statement

During the past three months, the Forums have been debating the number of juvenile sturgeon
to stock within each project area in 2014. Two different release numbers have been proposed.
One proposes to release the maximum 6,500 juvenile sturgeon recommended in the respective
management plans to promote an increase in current sturgeon numbers. The intent here is to
produce future harvest opportunities. The other proposes a pro-rated number (4,332 sturgeon)
based on the number of half-siblings produced during spawning of brood stock. The latter
proposal is based on releasing 361 juveniles per half-sibling, which is based on a target of 18
crosses’ (the former was based on the maximum release of 6,500 juveniles). Because there
were 12 half-siblings produced during spawning in 2013, it was proposed that 4,332 sturgeon
be released (12 half-siblings x 361 juveniles per half-siblings = 4,332 juveniles) to balance
maternal contributions. The intent of the second strategy is to avoid future inbreeding
depression by supplementing the existing populations using a conservation genetics
management strategy.

Because the Forums are unable to reach consensus on the number to release, they are seeking
input from sturgeon/fisheries genetic and ecological experts. Input from experts will be used to
help guide the number of sturgeon to stock within each project area. What follows is a brief
description of the white sturgeon management plans for each project area and a summary of
the rationale for each proposed stocking number.

Summary of the White Sturgeon Management Plans

Priest Rapids Project Area

Investigations conducted in the Priest Rapids and Wanapum reservoirs on the middle Columbia
River indicate that resident white sturgeon populations are present in both reservoirs. White
sturgeon spawning has been documented in the tailrace areas of Wanapum Dam (upper
boundary of the Priest Rapids reservoir) and Rock Island Dam (upper boundary of Wanapum
reservoir). About 22% of the white sturgeon sampled in the Wanapum Reservoir during 1999-
2002 were juveniles, suggesting that some level of natural reproduction has occurred, either
within the Project area or in adjacent upstream reservoirs. The sampling also indicated that the
white sturgeon population in each reservoir is small (about 134 sturgeon in the Priest Rapids
reservoir and about 551 in the Wanapum reservoir) and comprised of mostly larger, older fish.
It is believed that the current level of natural recruitment is insufficient to maintain existing
population levels.

As part of their License Agreement, Grant PUD prepared and implemented a White Sturgeon
Management Plan (WSMP). The goal of the WSMP is to promote growth of the white sturgeon
population in the Priest Rapids Project Area to a level that is commensurate with the available
habitat. The WSMP includes the following biological objectives:

! The estimate of 361 juveniles per half-siblings was calculated as 6,500 juveniles (maximum release goal) divided
by 18 total crosses (two 3x3 matings). Thus, 6500/18 = 361 juveniles per half-siblings. If a full 6x6 factorial mating
was achieved, there would be 181 juveniles per half-siblings.
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1) Increase the white sturgeon population in the reservoirs through supplementation to a
level commensurate with available habitat.

2) Determine the effectiveness of the supplementation program.
3) Determine the carrying capacity of available habitat in the reservoirs.

4) Determine natural reproduction potential in the reservoirs and then adjust the
supplementation program accordingly.

In addition, the following tasks, which are relevant to the problem statement, were
incorporated into the WSMP:

Task 1. Determine the effectiveness of the supplementation program in creating a
sustainable white sturgeon population in the Project reservoirs based on natural
production potential and adjust the supplementation program accordingly.

Task 2. Determine the carrying capacity of available white sturgeon habitat in each
reservoir.

The WSMP identifies the following Protection, Mitigation, and Enhancement measure, which is
relevant to the problem statement, to be implemented by Grant PUD:

1) Implement a white sturgeon supplementation program by releasing up to 5,000 yearling
white sturgeon into the Wanapum reservoir each year and 1,500 yearling white
sturgeon into the Priest Rapids reservoir annually for Years 3 through 7 of the program,
with subsequent annual release levels to be determined by the PRFF based on
monitoring results.

According to the WSMP, the desired endpoint is “restoration and maintenance of the sturgeon
populations through intensive hatchery intervention for the foreseeable future in order to
provide a stable future population that could have the potential to support some level of a
future harvest fishery.”

Annual production goals for the Priest Rapids Project Area were derived from the Upper
Columbia River and the Kootenai River White Sturgeon Recovery Plans. Stocking targets were
based on an annual mortality rate of 10% for white sturgeon in the wild. Modeling also
assumed conservatively that females matured at age 30 and a 1:1 male-to-female ratio in
surviving hatchery-reared juveniles. It is believed that the annual stocking numbers of 5,000
juveniles into Wanapum reservoir and 1,500 into Priest Rapids reservoir for the first five years
should be high enough to achieve adult population levels commensurate with reservoir carrying
capacity. However, it was recognized that these stocking numbers are needed to “jump-start”
the populations in order to rapidly replace or supplement natural recruitment and build a
future population of adults as soon as possible. These programs are heavily front loaded with
the understanding that if subsequent monitoring indicates density-dependent effects on
growth or survival, stocking levels can be reduced and if necessary a directed harvest fishery
can be implemented to reduce population levels.

17 |Page



The broodstock management plan of the WSMP is based on the premise that to maintain an
acceptable effective breeding population to achieve these release targets, six male and six
female spawning sturgeon will have to contribute to the construction of six maternal families
that are derived from a full or partial factorial mating design. The goal is to collect broodstock in
spawning condition from the project area during the spawning period. If the target number of
broodstock cannot be collected within the project area, broodstock may be collected from
McNary reservoir. Because it is unlikely that a full six female by six male (6x6) factorial breeding
plan can be accomplished at one spawning event, the plan allows for two 3x3 breeding
matrices. This partial factorial breeding design results in the production of six maternal families
and 18 half-sibling families.

Rocky Reach Project Area

Investigations conducted in Rocky Reach reservoir in 2001 and 2002 indicate that resident
white sturgeon are present in low numbers (less than 300 white sturgeon). Although juvenile
sturgeon were more abundant in Rocky Reach reservoir than in the upper Columbia River or in
Wanapum and Priest Rapids reservoirs, there has been no confirmed spawning in the reservoir.
Thus, recruitment could be from immigration of juveniles from upstream locations.
Nevertheless, it is believed that the current level of natural recruitment is insufficient to
maintain existing population levels.

The goal of the WSMP is to promote growth of the white sturgeon population in Rocky Reach
reservoir to a level that is commensurate with the available habitat by year 30 of the New
License. This will be accomplished by meeting the following objectives:

1) Increase the white sturgeon population in the reservoir through supplementation to a
level commensurate with available habitat and allowing for appropriate and reasonable
harvest.

2) Determine the effectiveness of the supplementation program.
3) Determine the carrying capacity of available habitat in the reservoir.

4) Determine natural reproduction potential in the reservoir and then adjust the
supplementation program accordingly.

The WSMP identifies the following Protection, Mitigation, and Enhancement measure, which is
relevant to the problem statement, to be implemented by Chelan PUD:

1) Implement a white sturgeon supplementation program by releasing up to 6,500 yearling
white sturgeon into the reservoir each year for three years, with subsequent annual
release levels to be determined by the RRFF based on monitoring results.

2) By year seven of the New License, in consultation with the RRFF, determine a long-term
source of fish to be used for continuing the supplementation program throughout the
term of the New License.

Because of the low number of adult sturgeon in the project area, the Plan identifies several
possible sources of broodstock, including broodstock collected from the project area,
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Wanapum reservoir, Priest Rapids reservoir, and McNary reservoir; broodstock from below
Bonneville Dam; excess juveniles from other compatible supplementation programs; juveniles
purchased from a commercial facility; and juveniles from new or existing PUD-funded hatchery
facilities retrofitted to accommodate sturgeon broodstock, egg incubation, and juvenile
rearing.2 To present, the program has used broodstock collected from Wanapum, Priest Rapids,
and McNary reservoirs. The breeding plan for the Rocky Reach Project Area is consistent with
the breeding plan for the Priest Rapids Project Area.

Current Situation

Based on broodstock collection in 2013, the programs were able to complete 12 of the 18 half-
sibling crosses identified in the management plans. Thus, the two 3x3 matings were not
achieved in 2013 for either program. Note that offspring from these same 12 crosses are
proposed to be released in both project areas in 2014.

To date, a total of 13,098 juvenile sturgeon have been stocked in the Priest Rapids Project Area
(Table 1). Releasing 6,500 juveniles in 2014 would increase the total number stocked to 19,598;
releasing 4,332 juveniles would increase the total number stocked in the Priest Rapids Project
Area to 17,430. In the Rocky Reach Project Area, a total of 14,502 have been stocked (Table 1).
If 6,500 juveniles are stocked in 2014, the total number released would increase to 21,002,
which is greater than the 19,500 juveniles envisioned after the three years of stocking at 6,500
juveniles per year. If 4,332 juveniles are stocked in the Rocky Reach Project Area in 2014, the
total number released would be 18,834, which is under the 19,500 juveniles envisioned after
the three years of stocking.

Table 1. Summary of releases of juvenile white sturgeon in the Priest Rapids and Rocky Reach Project
Areas. Offspring from the same crosses (parents) are used to stock both project areas, with the
exception of the Kootenay Trout Hatchery fish stocked in the Priest Rapids Project Area in brood year
2010.

Number of Number of
Brood year . i Comments
crosses juveniles released

Priest Rapids Project Area

MDH?® 1F x 2M wild cross, 2 crosses (3896 of 9117).
2010 27 9,117 MDH 3F x 2M captive brood cross, 6 crosses (2600 of 9117).
KTH® 7F x 10M wild cross 19 crosses (2621 of 9117).

1F x 1M wild cross. The PRFF recommended that no fish be

2011 1 0 released because of detection of WSIV in some juvenile
sturgeon.
2012 7 3981 3F x 1M wild cross and 1F x 4M wild cross. Representative of

number of maternal groups.

2013 12 TBD 3F x 3M wild cross and a 1F x 3M wild cross.

2 Following the development of the WSMP, genetics work indicated that brood stock collected upstream from
Bonneville Dam would also be an acceptable source.
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Number of Number of
Brood year . . Comments
crosses juveniles released

Rocky Reach Project Area

2010 8 6,376 1F x 2M wild cross; 3F x 2M captive brood cross.
1F x 1M wild cross. WSIV and hyper-inflated swim bladder
2011 1 147 complications prevented the release of larger numbers of
juveniles.

3F x 1M wild cross and 1F x 4M wild cross. Excess stocking of

2012 / 7,979 6,500 approved by RRFF.

2013 12 TBD 3F x 3M wild cross and a 1F x 3M wild cross.

® Marion Drain Hatchery (MDH).
b Kootenay Trout Hatchery (KTH).

Rationale for the Proposed Release Numbers

As noted above, the Fish Forums have debated the number of sturgeon to release into the two
project areas in 2014 for several months. Below is a summary of the rationale offered by
different members of the Forums for each of the two proposals.

Maximum 6,500 Juvenile Release Proposal

This proposal advocates the release of 6,500 juvenile sturgeon into the Priest Rapids Project
Area (5,000 into Wanapum and 1,500 into Priest Rapids reservoirs) and 6,500 into the Rocky
Reach Project Area in 2014. The intent of this proposal is to produce future harvest
opportunities. The rationale advanced by advocates for this proposal include:

e The WSMPs call for the release of up to 6,500 juvenile sturgeon into each project area.
There are currently enough juveniles on station at the hatcheries to meet this goal for
both project areas.

e The genetic risk of releasing the maximum number of fish within each project area is not
fully understood, irreversible, and does not rise to the level that would justify
compromising other aspects of the supplementation program. Potential genetic risks
could be ameliorated with selective harvest in the future.

e Releasing the maximum number of juvenile sturgeon will allow the monitoring and
evaluation program to estimate carrying capacity and production of harvestable fish
within the reservoirs.

e Higher stocking levels will likely produce fishery benefits sooner if harvest opportunities
are determined to be an additional benefit of the supplementation program.

Pro-Rated 4,332 Juvenile Release Proposal
This proposal advocates the release of 4,332 juvenile sturgeon into each of the Priest Rapids
and Rocky Reach Project Areas in 2014. The intent of this proposal is to supplement the existing

populations using a conservation genetics management strategy. The rationale advanced by
advocates for this proposal include:

20| Page



Because there were only 12 crosses (out of the 18 total), a pro-rated, cross-equalized
release of 4,332 juveniles should be conducted to avoid potential genetic risks (genetic
swamping; Ryman-Laikre effect) that are generally recognized by conservation
aquaculture programs (Hallerman and Kapuscinski 2003; KTOI 2007; Neff et al. 2011).
Future inbreeding depression may limit the success of the programs in establishing self-
sustaining populations in the project areas.

There is potential for entrainment of released fish into downstream reservoirs (e.g.,
Hanford Reach/McNary Pool, John Day Pool, The Dalles Pool, and Bonneville Pool) that
could result in reduced effective breeding populations in those areas. Entrainment has
already been documented with juvenile sturgeon stocked in the project areas and with
juvenile sturgeon stocked in the Rock Island reservoir. Fish from the latter release (see
Kappenman and Parker 2005) have been captured in all reservoirs downstream from
Rock Island Dam, as well as downstream from Bonneville Dam (Golder Associates, Ltd.
2013; ODFW, unpublished data).

Questions for the Experts

1.

Based on your understanding of the problem statement, current situation, and
proposed releases, what are the pros and cons of each proposal?

Given the status of the white sturgeon populations within the project areas and the
goals and objectives of the WSMPs, which proposal do you support and why?

Would you recommend a different release number or an alternate stocking rate
(fish/area, fish/maternal group, etc.)? If so, why?

A lot has been said about the potential genetic risks (future genetic bottlenecks)
associated with releasing 6,500 juveniles in 2014 based on 12 of the 18 crosses. Given
the releases of juveniles into the project areas to date and the potential for
entrainment, can you advise the Forums on what you believe would be an acceptable
level of risk?

If the potential risks become manifest, what is the likelihood that they can be reversed,
and if so, how would that be accomplished? Are there examples where this has been
achieved?

Given the goals and objectives of the two WSMPs, the potential for entrainment, and
the low numbers of white sturgeon in the project areas, do you have recommendations
for future stocking efforts (e.g., guidance on numbers to release per maternal family or
half-sibling family; total numbers to release; age and size at release; use of broodstock,
wild larvae, or both; etc.)?
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Responses from the Outside Sturgeon Experts

Dr. Jim Powell

To assure the integrity of the process, it is proper that | not participate in the Expert Review. While
qualified, my prior participation in the preparation of the document could be viewed as a conflict.

As one of many contributors to the construction of the PR WSMP, it was my understanding that the
WSMP constituted a recovery plan where hatchery augmentation was meant to bolster existing
populations while the issues surrounding juvenile recruitment were identified and addressed. In the
ranking of Waples and Drake (2004; below) the WSRP was addressing an increase in the rate of sturgeon
recovery while addressing the factors that contributed to the decline. Although the emphasis in the
WSRP is on augmentation, it was not my belief that it strayed from Conservation Benefits as a
motivation for recovering the population. The interpretation from brief wording in the plan regarding
future harvest potential places the emphasis of the WSRP on Societal Benefits for fisheries
augmentation. To support the former position, conservation genetic practices were written into the plan
to embrace a motivation that is conservation based. The harvest perspective ignores the need for a
broad-based breeding strategy, instead focussing on biomass production.

Conservation Benefits ltems:

Contingency against catastrophic loss of natural population

Reduce immediate (short-term) risk of extinction

Increase rate of recovery

Maintain natural population while factors contributing to decline are addressed
Reseed vacant habitat

ok wnNPR

Science/experimental contributions to hatchery and/or conservation science
Societal Benefits Items:

Legal mandate compliance
Fishery augmentation
Ecosystem Restoration

P wnhe

Public relations/education

In my outside view, the issue is to decide the future of the ‘recovery’ effort. Is this a Conservation
initiative aimed at sturgeon recovery or a Societal initiative based on future harvest?

This is up to the co-managers and the people of WA state to decide.

Waples, R.S. and J. Drake. 2004. Risk-benefit considerations for marine stock enhancement: a Pacific
salmon perspective. In K. M. Leber, ed. Stock Enhancement and Sea Ranching: Developments,
Pitfalls and Opportunities, pp. 206—-306. Blackwell, Oxford.
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Dr. Scott Blankenship

General Comments:

| have no conflict of interest. | am working on a white sturgeon project for the USFWS to develop a new
population monitoring tool based on genetics metrics, but this is currently in an experimental state and
the test population is comprised of hatchery individuals housed in California.

It does not surprise me that there has been deliberation, without resolution, over several months
regarding proposed stocking numbers for juvenile White Sturgeon. The problem statement presents
two conflicting objectives, with one proposal intending to produce future harvest opportunities and the
second proposal intending to supplement the existing population(s) using conservation genetic
principles. The project goals, perceived or realized benefits, and tolerance of risk differ depending on
the overarching intent of the program(s). The forums will need to resolve the primary intent of the
program(s) or the decision-making process will remain unproductive, as supporting a fishery and
conserving the genetic diversity of a population segment have conflicting priorities.

The program objectives state that carrying capacity will be determined and supplementation
performance will be judged relative to estimated capacity of each reservoir. Yet, there doesn’t appear
to be a task associated with investigating what might be limiting White Sturgeon populations that
currently reside in each reservoir. As a result, the indefinite use of artificial propagation appears to be
envisioned, which poses significant challenges (from a genetics perspective) given each reservoir
population is isolated (disconnected). A parallel process that identifies limiting factors seems
warranted.

Specific Comments:
Proposal #1: 6,500 release
Proposal #2: 4,332 release

1. Based on your understanding of the problem statement, current situation, and proposed
releases, what are the pros and cons of each proposal?

Pros and cons depend on the overarching program intent, they are not absolute. The central question is
whether these groups are going to be managed based on census size or effective size. If the purpose of
the program(s) is to provide a fishery, then reservoirs can be managed based on census size (i.e., the
number of fish present). On the other hand, if the genetic trait diversity present in these isolated
reservoir groups is a priority, then the effective population size is the metric by which to gauge program
performance.

2. Given the status of the white sturgeon populations within the project areas and the goals and
objectives of the WSMPs, which proposal do you support and why?
If the primary intent is to establish fisheries in the reservoirs, both proposals have quite similar
outcomes from a long-term population genetics perspectives, in that they will essentially replace
existing populations with a lower diversity hatchery derived group. Therefore, the proposal that
commands the greatest support among all interested parties could be adopted.
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If the primary intent is to increase population numbers while not reducing the genetic trait diversity
within the groups isolated in each reservoir, then | support neither proposal. Both proposals (as |
understand them) will reduce the effective population size below what is likely present now, and
subsequently reduce trait diversity maintained within the isolated reservoir groups. Further, each
proposal (as | understand them) may result in populations with effective sizes in a range where
inbreeding is likely to occur. While the fitness loss expected due to inbreeding is unknown for these
White Sturgeon reservoir groups, wild populations in general do not tolerate inbreeding well. For
example, an increase in the inbreeding coefficient (i.e., F) from zero to 0.05 is expected to reduce fitness
by 26% (Frankham et al. 2014). Given the White Sturgeon groups under consideration are not ESA-listed
and are disconnected from the extant larger White Sturgeon gene pool, short-term tolerance of
inbreeding is not warranted in order to boost population numbers.

3. Would you recommend a different release number or an alternate stocking rate (fish/area,
fish/maternal group, etc.)? If so, why?

If the intent is to create a fishery, | would not recommend an alternative stocking strategy.

If the intent is to increase population numbers while not reducing the genetic trait diversity, | would
recommend an alternative stocking strategy, because both proposals (as | understand them) would
reduce trait diversity from what is currently present. Alternative stocking scenarios are difficult to
evaluate given imprecise biological measures and time constraints for this critique. Yet, | have roughed
out some numbers given the modeling parameters already used to develop the current stocking
proposals, namely a 10% annual mortality rate, a 30 y.o. age-of-maturity, and a 1:1 sex ratio.

This document states that White Sturgeon population sizes are N<300, N=551, and N=134, for Rocky
Reach, Wanapum, and Priest Rapids reservoirs, respectively. If 6,500 juveniles are stocked in Rocky
Reach reservoir for five consecutive years (years 1-5), then stopped, it is expected that 1,016 hatchery
propagated adults would be present in the reservoir at year 35. Further, if no mortally occurs within the
~300 adults originally present, then the hatchery program will have a contribution rate of 339% (i.e.,
1,016/300). If the original ~300 adults suffer mortality over the 35 years, then the hatchery contribution
rate would obviously be higher. Using the same logic for the other reservoirs, a 5,000 juvenile and 1,500
juvenile stocking rate will result in 781 and 234 hatchery propagated adults present at year 35 in
Wanapum and Priest Rapids reservoirs, respectively. Subsequent hatchery contribution rates would be
142% (i.e., 781/551) and 175% (i.e., 234/134), respectively.

Where this information exercise gets complicated is merging effective size information into the
demographic information above. First, let’s talk about the reservoir groups. While the effective sizes
(N¢) are unknown, a rule-of-thumb is that N, is ~25% of N, resulting in estimated N, of 75, 138, and 33
for Rocky Reach, Wanapum, and Priest Rapids reservoirs, respectively. Now, let’s talk about the
hatchery group. Assuming the individuals in 2013 were all unrelated from each other (with inbreeding
coefficients F = 0), the unequal sex ratios will create a hatchery N.=9.6. Rounding up to 10 to make it
easy, let’s further assume that for each year (i.e., 5 in this scenario), that the same approximate number
of unrelated (and unique) breeders are used for broodstock. This will result in a hatchery population
specific N. =50 (i.e., 10 x 5). Finally, let’s talk about the Ryman-Laikre effect, which is genetics theory
that relates expected total N, given a hatchery contribution rate. Given a hatchery N, =50 and N, of 75,
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138, and 33 for Rocky Reach, Wanapum, and Priest Rapids reservoirs, respectively, contribution rates
that do not diminish total N, can be estimated. The Ryman-Laikre model estimates that total N begins
to diminish at contribution rates of 0.3 (i.e., 30%), 0.4, and 0.6 for Rocky Reach, Wanapum, and Priest
Rapids, respectively (Figure 2). In other words, in order to not lower N, below current levels, there can
be up to 100, 220, and 80 hatchery adults present at year 35 within Rocky Reach, Wanapum, and Priest
Rapids, respectively. Note, if the hatchery N, is lower than assume, contribution rate would need to be
lowered to achieve same result.

The same demographic parameters from above can be used to estimate a juvenile stocking rate that
would result in the specified number of hatchery adults being present in each reservoir at year 35.
Stocking 700 juveniles per year for 5 consecutive years in Rocky Reach reservoir is estimated to produce
~100 adults at year 35. Similar calculations estimate that stocking 1,500 and 500 juveniles per year will
result in ~220 and ~80 adults in Wanapum and Priest Rapids reservoirs, respectively. If higher stocking
rates are desired, then a hatchery population with greater diversity must be used.
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Figure 2. Ryman-laikre models for reservoirs discussed. At zero hatchery contribution, total effective
size is that estimated for reservoir groups. At 100% hatchery contribution, total effective size is that
estimated for hatchery (N, = 50).

4. Alot has been said about the potential genetic risks (future genetic bottlenecks) associated with
releasing 6,500 juveniles in 2014 based on 12 of the 18 crosses. Given the releases of juveniles
into the project areas to date and the potential for entrainment, can you advise the Forums on
what you believe would be an acceptable level of risk?

As | understand the programs, there are three genetic risk categories posed by these stocking programs:
1) Reduction of within population genetic diversity; 2) Reduced effective population size; and 3)
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Domestication selection. There are many strategies for mitigating domestication selection, but this
issue is best handled within HGMPs, so | will not deal with that issue here. From a conservation genetics
perspective, a minimum threshold for effective size (N.) that is tolerated in intensively managed
populations is N.=50. At this population size, a majority of trait diversity is expected to be retained over
about a 100 year period, although | would expect variation around rate of genetic diversity loss to occur
given the complex genetic architecture of White Sturgeon and long generation time. Yet, recent review
of empirical evidence suggests that N.=100 may be a more appropriate threshold for retention of trait
diversity in the short-term (i.e., ~5 generations) (Frankham et al. 2014). | would recommend the forums
adopt a criteria that reservoir populations must remain above N.=50 and should remain above N.=100
over the duration of supplementation evaluation in order to mitigate the risk of fitness loss due to
inbreeding. Conservation genetics principles manage to effective size, not census size.

5. If the potential risks become manifest, what is the likelihood that they can be reversed, and if
so, how would that be accomplished? Are there examples where this has been achieved?

Effective size functions as a harmonic mean (i.e., 1/Ne). As a result of this property, N. can decrease
quite rapidly (on the order of years). Effective size recovers as a function of the mutation rate, which is
on the order of 10s to 100s of thousands of years. Further, the quantitative diversity (i.e., traits) lost
within each population would be unknown. Therefore, the best action is to not reduce N, as is tends to
ratchet lower in finite populations, leaving a smaller gene pool of available trait diversity. The only
practical means to increase effective size on a “management” timeframe is to use migration to
introduce diversity back into isolated populations. In other words, genetic diversity must be brought in
from elsewhere to increase effective size. | am not aware of published documents specific to White
Sturgeon regarding donor stock characteristics, but for other listed species (e.g., bull trout) and
minimum N.=500 is recommended in order to be considered as a donor source. | would generally agree
with this recommendation.

6. Given the goals and objectives of the two WSMPs, the potential for entrainment, and the low
numbers of white sturgeon in the project areas, do you have recommendations for future
stocking efforts (e.g., guidance on numbers to release per maternal family or half-sibling family;
total numbers to release; age and size at release; use of broodstock, wild larvae, or both; etc.)?

Answered within question #3 above.
Literature Cited:

Frankham, R., C.J.A. Bradshaw, and B.W. Brook. 2014. Genetics in conservation management: Revised
recommendations for the 50/500 rules, Red List criteria and population viability analyses.
Biological Conservation 170: 56-63.

Dr. Andrea Schreier

1. Based on your understanding of the problem statement, current situation, and proposed
releases, what are the pros and cons of each proposal?
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The first proposal would increase population size more rapidly assuming that carrying capacity has not
been/will not be reached. The first proposal also may allow carrying capacity to be studied sooner. It’s
not clear to me how the second proposal was developed. | understand the importance of equalizing
family sizes to maximize N, by reducing variance in individual reproductive success (I support that!), but
| don’t understand why the number to stock from each family can’t be derived from the 6,500 release
goal. 6,500/12 half sib families = total number of juveniles to stock from each family. The principle of
equalizing family size has more to do with increasing genetic diversity preservation and maximizing N,
rather than constraining release sizes.

It would be easier to evaluate pros and cons if survival rate was known. If survival is low, then stocking
2,168 fish may not make much difference.

2. Given the status of the white sturgeon populations within the project areas and the goals and
objectives of the WSMPs, which proposal do you support and why?

| honestly don’t think there is much difference between the proposals from a genetic perspective. If you
equalized family sizes in both strategies, the difference in number of juveniles released per family is
<200. I don’t know enough about the habitat in the project areas to provide an opinion about how a
larger stocking number may affect population dynamics. At this point, there doesn’t seem to be enough
information to evaluate that.

3. Would you recommend a different release number or an alternate stocking rate (fish/area,
fish/maternal group, etc.)? If so, why?

| would recommend using as many wild broodstock as possible each year to maximize the number of
maternal groups. (Better yet, use wild captured larvae!) That advice isn’t exactly relevant to the two
proposals but as a geneticist | recommend focusing more on representing as many parents as possible
rather than worrying about differences in release sizes when the total number of fish to be released is
so small (relative to many other hatchery programs).

4. Alot has been said about the potential genetic risks (future genetic bottlenecks) associated with
releasing 6,500 juveniles in 2014 based on 12 of the 18 crosses. Given the releases of juveniles
into the project areas to date and the potential for entrainment, can you advise the Forums on
what you believe would be an acceptable level of risk?

Operating a hatchery program is going to introduce genetic risks. Releasing 4332 fish or 6500 fish will
reduce the N, of the wild population (Ryman Laikre) and potentially introduce maladaptive alleles. The
choice to operate a supplementation program (vs not supplementing) is going to have a much greater
effect on the wild population than the effect of stocking 6500 or 4332 juveniles. It is a good idea to
equalize family sizes, a feature of both proposals. With the mating design available, this is the best way
to reduce negative effects on N..

If you want to further minimize risk, use wild spawned larvae (excess from UCR program?) as they will
represent genetic contributions of a greater number of adults and will be less likely to suffer negative
effects from hatchery spawning (spontaneous autopolyploidy, hatchery selection operating at very early
life stages).
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5. If the potential risks become manifest, what is the likelihood that they can be reversed, and if
so, how would that be accomplished? Are there examples where this has been achieved?

If genetic diversity loss and/or reduction in N, do occur, these can be ameliorated by introducing more
genetic diversity. This may be accomplished by translocating adults from adjacent reaches or increasing
the number of crosses used in supplementation. | am not sure the proposal for selective harvest
mentioned above will be successful. What would be the method of selection? How could an angler
discern whether a fish belonged to an overrepresented family or not?

Another point is that we don’t know how much inbreeding is going to cause inbreeding depression in
polyploid sturgeon. Obviously we want to prioritize maximizing genetic diversity conservation in
supplementation programs but we can’t predict exactly how genetic diversity loss of various magnitudes
will affect the wild population.

6. Given the goals and objectives of the two WSMPs, the potential for entrainment, and the low
numbers of white sturgeon in the project areas, do you have recommendations for future
stocking efforts (e.g., guidance on numbers to release per maternal family or half-sibling family;
total numbers to release; age and size at release; use of broodstock, wild larvae, or both; etc.)?

My #1 recommendation would be to supplement with wild larvae from a geographically proximate
reach exhibiting consistent recruitment. Using wild larvae preserves natural mating behavior, reduces
the incidence of spontaneous autopolyploidy (which may be occurring in this program if standard
artificial spawning techniques are used), and increases the number of wild parents represented. If
captive spawning must be used, wild broodstock from the same or adjacent reaches are preferable.
Continuing to equalize family sizes is important. | would avoid getting excess larvae from captive
broodstock because programs with a small number of broodstock are more likely to be inbred (adults
are close relatives) which greatly increases the chance of inbreeding depression in wild population. Wild
broodstock are likely unrelated given the relative recentness of habitat fragmentation in the Columbia. |
would also continue avoiding use of broodstock from below Bonneville and expand this to include
adjacent reaches in the Lower Columbia (Bonneville Reservoir, The Dalles, John Day). Patterns of
population structure in the Columbia suggest that white sturgeon occupying the Lower Columbia may
not have interbred often with white sturgeon further up in the system.

In terms of age and size at release, reducing length of time in the hatchery is best (reducing length of
time individuals exposed to unnatural selection pressures) but this also needs to be weighed with
survival rate at various life stages. It is obviously not advantageous to stock juveniles at very small sizes
to avoid unnatural selection pressure if survival of small juveniles in the wild is low.

Dr. Schreier offered the following addition information based on a question from the Forums:

During the workshop, participants had a question regarding Dr. Shreier’s response to question #6. In her
response she stated, “I would also continue avoiding use of broodstock from below Bonneville and
expand this to include adjacent reaches in the Lower Columbia (Bonneville Reservoir, The Dalles, John
Day).” The Forums asked if she was recommending that we should not collect broodstock (or wild
larvae) from the lower Columbia (downstream from John Day Dam)? If so, why?
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Dr. Schreier responded, “Population structure in the Columbia-Snake system is rather complex, so your
guestion is a good one. There appears to be one population associated with the downstream-most end
of the Columbia and one associated with the Middle Snake. Everything in between seems to be
admixed, with the influence of the Middle Snake group decreasing as you sample fish downstream. This
is likely a reflection of net downstream gene flow (sturgeon entrain downstream through dams but can't
be back upstream, except at The Dalles). That being said, it’s probably better to get broodstock or
larvae from the Middle or Upper Columbia as these are most similar to the project area. The fish in
Dalles and John Day are a somewhat more similar to that Lower Columbia population than to the Mid
Columbia. If there is no viable option in the Mid or Upper Columbia, Dalles and John Day would be
better options than the Columbia River estuary. | wish we had better genetic markers so | could give you
a more clear answer, but we are stuck with interpreting dominant microsatellite data for now.”

Mr. Ken Lepla

Given the low numbers of white sturgeon [WS] in the project areas, supplementation to rebuild WS
abundance certainly appears warranted, and likely the only alternative that can meet Plan goals. That
being said, it appears the primary concern (as well as most of the questions) is specific to population
genetics and suspect best addressed by fish geneticists. Unfortunately | am not one and therefore my
response is more along lines of some general thoughts. My suggestion to the Fish Forums is to rely on
the guidance provided by genetic experts regarding what are appropriate mating schemes, release
numbers, stocking rates, etc. and the acceptable levels of risk. | do not have the expertise to provide
recommendations. However, because of uncertainty and potential for risk it would seem prudent to be
proactive and implement strategies that maintain as much genetic diversity as possible (or managing
those actions that decrease diversity) rather than later try to deal with reversing potential negative
effects that could manifest.

Given WS abundance in the Project areas are small; it also seems beneficial to consider multiple sources
for diversity. As you noted and a population structure analysis of white sturgeon by Schreier et al. 2013
shows, several downstream reaches in the Columbia, with much larger abundances of WS, were
genetically similar to the Project areas. Perhaps brood stock or wild larvae (or both) from these reaches
can be incorporated periodically in supplementation strategies, as a means to ensure high levels of
diversity in the Project areas, as well as reduce downstream concerns about hatchery introgression from
entrainment. The Colville Tribe has demonstrated the benefits of collecting naturally-produced larvae
(see Jason McLellan). This novel approach potentially could minimize a lot of the genetic concerns within
reach as well as downstream export.

Again, thanks for considering my input, but strongly feel the Fish Forums should seek the advice of fish
geneticists for guidance to these questions.

The following comments from Dr. McAdam and Dr. Anders were provided after the workshop.
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Dr. Steve McAdam

My apologies, but | just don't have the time to give you a proper answer.

| did briefly look over some of the material when | first got your e-mail. | do agree that the concern you
are trying to address is important, but given the difference between two scenarios the consequences of
choosing one scenario over the other for a single year might be small (at least for an individual year).
The possibility of mitigating any 'error' by selective harvest in future is also an important consideration.
Other important considerations | can think of are the extant genetic condition of the population, the low
number of breeders (not unique to your situation by any means), expected survival rates, other hatchery
effects (release numbers is likely only one of many considerations), future harvest levels....all of these
would have affect your decision. While | didn't review your information thoroughly enough to see what
information was provided on those points, they would certainly be things | would consider over the long
term as release numbers continue to be evaluated.

Dr. Paul Anders

There are so many issues, conditions, and uncertainties involved here that require careful presentation
and discussion, and | don’t want to over-simplify and be misinterpreted. | had intended to provide
additional information, but am only able to provide a short summary today re the above subject.

Re the above subject, | agree with Andrea’s assessment of the 2 release number options (6,500 vs.
4,332): “I honestly don’t think there is much difference between the proposals from a genetic
perspective”.

Thus, in the short-term (and assuming that this hatchery program will be operating annually for at least
the better part of a sturgeon generation?), | could support either proposal. However, | would initially
suggest the larger release strategy during initial program years specifically to reduce the time required
to produce the needed empirical post-release survival estimates. This recommendation addresses a
specific short-term goal, with no intention of downplaying the importance of any other demographic
and genetic goals needed for the program, which the collaborating entities and outside reviewers have
spoken to.

This recommendation assumes that: 1) the benefits of quickly establishing relevant post-release survival
rates up front will exceed the genetic risks of these actions in the short term, or if not, risks can be
compensated for over the life of the program; and 2) use of empirical survival rates from the
populations of interest ASAP can reduce future risks that could occur without having those estimates.
This recommendation does not suggest that the 6,500 fish release number should be maintained.
Rather, survival rates should then be used to adjust future release strategies, along with efforts to
maximize genetic benefit (e.g. measured as Ne, genetic contribution/diversity) and minimize genetic
risks (inbreeding estimates), to be tracked annually but relevant at the generational time-scale, the
time-scale at which many genetic risk/population persistence or viability models operate.
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That said, the issue of equalization of family size at release is relevant here. This issue is less
controversial when family sizes are not limiting or when they have relatively similar abundances.
However, differences in pre-release abundance across families in the hatchery invariably occur. Then
debate ensues about whether you should equalize family release numbers down to the smallest family
size, which in extreme but not unusual cases can be too low to provide any benefit the population. Thus,
an agreed-upon policy regarding equalization of family size at release with adequate resolution is
needed if it doesn’t already exist.

There are many more issues involved here. However, | am not currently able to address them with the
detail they deserve, not due to of any conflicts of interest.. just due to conflicts of time..
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Draft Meeting Minutes

l. Welcome and Introductions

Tracy Hillman welcomed everyone to the joint workshop of the Rocky Reach Fish Forum (RRFF) and the
Priest Rapids Fish Forum (PRFF), and made known that voice recording of the meeting was initiated for
note-taking purposes.

Il.  Purpose of the Workshop

Tracy Hillman described the purpose of the workshop as a special meeting of the PRFF and RRFF to try
and come to consensus on the number of juvenile white sturgeon to release into the Rocky Reach and
the Priest Rapids Project Areas. Tracy indicated that both Forums have been debating the number of
juveniles to release into the project areas since November. There are currently two proposals: one
proposal is to release 6,500 fish into each project area. This proposal is based on the maximum release
number identified in both the Rocky Reach and Priest Rapids White Sturgeon Management Plans
(WSMPs). The other proposes to release 4,332 juveniles into each project area. This was based on
equalizing family sizes. That is, the 4,332 comes from releasing 361 juveniles per half-sibling, which is
based on a target of 18 crosses. Because there were 12 half-siblings produced during spawning in 2013,
it was proposed that 4,332 sturgeon be released (12 half-siblings x 361 juveniles per half-siblings = 4,332
juveniles) to balance maternal contributions.

Tracy indicated that he was directed by the Forums to write an unbiased summary of the issues and
rationale for the two proposals. He thanked all those who provided comments on the draft summary
paper. He indicated that he sent the final summary document and the questions to the outside experts
as directed by the Forums. The document and questions were sent to James Crossman, Andrea Schreier,
Ray Beamesderfer, Kim Scribner, Ken Lepla, Scott Blankenship, Molly Webb, Jim Powell, Larry
Hildebrand, Paul Anders, and Steve McAdam. These are all noted experts in sturgeon biology and/or
population genetics. Tracy noted that four of the experts provided feedback (Andrea Schreier, Ken Lepla,
Scott Blankenship, and Jim Powell). He said that Dr. Anders intends to provide feedback, but is currently
busy with another project. The others indicated that they did not have time to respond to the request.

Tracy outlined the structure for the workshop, stating that he would first like to review briefly the two
WSMPs, then review the responses from the experts, and finally come to consensus on a juvenile
release number for 2014. Tracy said that he would like to spend most of the afternoon discussing visions
for the future of the supplementation programs given that the initial stocking work will be completed in
2014 or 2015. Participants agreed to the workshop structure.

Before reviewing the WSMPs, Tracy noted that several of the entities have been discussing this issue
internally and among the various parties of the Forums. Therefore, Tracy asked if those discussions
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resulted in consensus among the parties. Bob Rose responded that there is still disagreement among the
parties as to the number of juvenile sturgeon to release into the project areas in 2014.

lll.  Review of the Priest Rapids and Rocky Reach White Sturgeon
Management Plans

Tracy Hillman walked the participants through sections of both the Priest Rapids and Rocky Reach
WSMPs. He highlighted sections that were germane to the current discussions. Below are a few of the
highlights from the review. All the highlights shared with the participants are included in the WSMPs
that accompany these notes.

Beginning with the Priest Rapids WSMP, Tracy read the goals and objectives of the plan. For example,
the goal of this plan is to promote growth of the population to a level that is commensurate with the
available habitat. The four objectives associated with this goal are 1) increase populations through
supplementation to a level commensurate with available habitat, 2) determine the effectiveness of that
program, 3) determine carrying capacity and 4) determine natural reproduction potential. Section 3.1.2
in the Plan states that beginning in year three of the license, Grant PUD will release sufficient numbers
of sturgeon annually for five years to achieve an adult population appropriate for the size of the
reservoirs. Tracy pointed out that footnote 3 in table 1 states that up to 5,000 yearlings should be
released in Wanapum and 1,500 yearlings in Priest Rapids each year for the first five years. Table 2
states that Grant will stock up to 6,500 yearlings. The table also identifies alternative management
actions such as adjusting stocking level, alternative broodstock, and excess production. Tracy also
highlighted language that indicates that harvest is a possible long-term goal in the plan. Statements in
the plan also indicate the importance of “jump-starting” the system with a relatively high number of fish
during the early phase of the plan. The Plan also noted that juveniles for release should come from two
3F x 3M matings, which results in 361 fish per maternal family group.

Tracy then walked through the Rocky Reach WSMP and highlighted goals and objectives. The goal of this
Plan is to promote growth of the population to a level that is commensurate with the available habitat
by year 30 of the license. Objectives associated with this goal are 1) increase population through
supplementation to a level that is commensurate with the available habitat and allowing for appropriate
and reasonable harvest, 2) determine the effectiveness of the supplementation, 3) determine carrying
capacity, and 4) determine the natural reproductive potential in the reservoir. Section 4.1.2 of the Plan
describes that by year three of the license, up to 6,500 yearlings will be released annually for three
years. It states that during subsequent years, 0-6,500 juvenile sturgeon will be released. Following the
third year, the long-term approach should be determined by the RRFF based on the monitoring and
evaluation program. Table 3-1 includes a footnote that states that a total of 6,500 will be released
during each of the first three years, and that in subsequent years 0-6,500 will be released. On the last
page of the Plan, it states that juvenile releases for conservation purposes should maximize genetic
contributions from the available adult populations. It also states that more families and smaller family
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sizes should be considered in the release strategy, and that family equalization should be considered in
the release strategy.

Discussion took place regarding the two proposed release numbers, their potential effects on genetics
and overall numbers of fish, and the meaning behind 6,500 and “up to” 6,500. Steve Parker and Bob
Rose stated that they understood the concern about risks associated with genetic bottlenecks, but
noted that we cannot dismiss the risks associated with not releasing the fish (e.g., risks to the
monitoring program, risks to low population abundances, risks to potential future harvest, etc.). Steve
also pointed out that during licensing negotiations, the “up to 6,500” phrasing of the agreements was a
concession to the fact that some parties wanted more fish, some wanted fewer, some wanted to
identify harvest as a goal for stocking, others did not, and nobody had a very strong argument in any
direction given the lack of data at that time. The release of 6,500 juvenile sturgeon is the only number
referred to in the WSMPs, and as such it is the only recognized stocking goal. If the release of 6,500
juveniles was not the goal, then what was the goal? The purpose of the Plan is to provide some level of
certainty and predictability of the mitigation actions that will be taken. That is why the Yakama Nation
thinks it is imperative to consider the 6,500 release number as a default goal. To do otherwise will open
the mitigation goal to renegotiation every year, or whenever someone has a different idea. Other
parties noted that the 6,500 number in the WSMPs indicates an upper limit for annual releases. It does
not mean that 6,500 fish should be released regardless of concerns associated with genetic or disease
issues. Larry Hildebrand noted that the Plans were based on adaptive management, and said that the
difference between the two proposed release numbers for this year will not be significant over time.

IV. Review of the Input from Experts

Before reviewing the feedback from the outside experts, Tracy defined some of the terms used by the
experts. For example, he offered definitions for effective population size (termed N.) and census
population size. Effective population refers to the number of individuals in the population that has a
value of any given population genetic quantity that is equal to the value of that quantity in the
population of interest. Census population means the total number of fish in the population. Often, the
effective population size is about 25% of the census population. He also defined the harmonic mean,
which is a measure of central tendency often used by population geneticists.

Tracy read through the responses provided by the outside experts who responded to the request for
technical information (responses accompany these notes as a separate document). Jim Powell
responded by stating that his answers to the questions depended upon whether or not the goal of the
programs is conservation or eventual harvest. Scott Blankenship stated that census size would be the
most important factor if eventual harvest is the goal of the program, but effective population size must
be considered if the goal is a conservation program. He noted that because of the effect of
supplementation, both proposed release numbers could have genetic effects and push the effective
population too low for a conservation program, resulting in potential genetic problems. Based on his
calculations, he proposed a release of 700 sturgeon in Rocky Reach, 1,500 in Wanapum, and 500 in
Priest Rapids for a conservation program. Discussion took place around the assumptions of Dr.
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Blankenship’s recommendations. Andrea Schreier responded that she did not think there was much
difference between the two proposed release numbers from a genetic perspective. She believes that
both release numbers has the potential to lower the effective population size. She recommended using
as many wild brood stock (or wild larvae) as possible every year. She advocated equalizing family sizes to
maximize the effective population.

After reviewing the responses from the outside experts, Tracy noted that the experts seemed to agree
that the two proposed release numbers will likely create a genetic bottleneck in the long-term. Given
that, Tracy asked the group if they were ready to make a decision on the release number. Participants
indicated that they would like some time to think about the morning discussions. The workshop then
adjourned for lunch.

V. Decision on Release Number

Following the lunch break, Tracy asked individual group members to weigh in on the issue of whether to
release 6,500 or 4,332 juvenile sturgeon in 2014. Steve Lewis stated that he was leaning toward the
lower number because his agency’s job is to err on the side of conservation of the species. He believed
that the genetic risks were more significant than other potential risks. Chad Jackson stated that he also
believed the lower number was best, but would not hold up the group if the higher number was
selected. Jason McClellan and Bret Nine stated that they want to see the lower number released. Blaine
Parker stated that he wanted to see 6,500 released and noted that entrainment was probably not a
significant issue because there are a lot of sturgeon downstream from the project areas. Thus, the
release of a few closely related individuals escaping into the large populations downstream would have
little effect on population genetics in the downstream populations. Bob Rose stated that he wants to see
6,500 released. Mike Clement stated that he preferred 4,332, which is based on the genetic concerns
and the best available science. Steve Hemstrom stated that Chelan PUD proposes a release number of
5,000 for Rocky Reach in 2014, which would bring the total number of fish released over four years to
19,500. This is equivalent to the goal of releasing 6,500 fish each year for three years, which was the
maximum envisioned after the first three years. Pat Irle stated that she could agree to 6,500 this year,
but wants the group to agree to use the best available science to identify release numbers in future
years.

The group discussed the Chelan PUD proposal of releasing 5,000 into the Rocky Reach Project Area in
2014. Steve Lewis stated that he would be more comfortable with 5,000 than 6,500. Bob Rose stated
that he wanted to discuss this with his colleagues first. Chad Jackson stated that he was not inclined to
approve the 5,000, but that he would also discuss it with his colleagues. Jason McClellan indicated that
he agreed with WDFW and said that the Colville Tribes would likely not agree to releasing 5,000 fish in
2014. Pat Irle stated that it would probably be okay. Steve Parker stated that he thought that consensus
was required to move away from 6,500. Steve Lewis said that some parties are thinking the number is
6,500, and others think it is up to 6,500. Participants asked that Chelan PUD prepare a rationale paper,
which the RRFF will review during the March meeting.
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Steve Parker stated that he wants to focus on future planning, and that risk avoidance should not be the
main criteria. Discussion took place regarding the risks associated with the higher and lower release
numbers. Donella Miller pointed out that two years ago, the risks associated with disease resulted in a
decision to destroy infected fish, but that this year, infected fish will be released, and this was approved
as an acceptable level of risk. It was noted that the diseased fish were released in the Wells Project Area,
not the Rocky Reach or Priest Rapids Project Areas. Jason McClellan stated that the risks of releasing
hatchery fish must be mitigated by equalizing families. Discussion took place regarding future planning.
Bob Rose asked Keith Truscott to comment on what Chelan PUD will do if the RRFF comes to a
stalemate. Keith replied that he is glad this discussion is taking place and added that Chelan PUD sees
both sides of this issue. He noted that he would like to see the RRFF work on a planning process for
future years. For example, the RRFF could develop a decision support matrix that guides how future
releases with be determined. Tracy pointed out that after the third year of stocking, the Rocky Reach
WSMP states that the Forum will decide on how many fish will be stocked annually in the project area.
However, as noted in the Plan, the number will range from 0 to 6,500 fish annually. He added that this
language is not found in the Priest Rapids WSMP. Both Mike Clement and Jason McClellan commented
that the monitoring programs will inform future stocking levels. For example, if survival is high in one or
more years, the number of fish released would be reduced to avoid density dependent effects.

Based on the discussion so far, Tracy identified the risks that participants had identified. Those included
1) population genetics, 2) population abundance, 3) the success of the monitoring program, and 4)
disease. He asked the group if they wanted to continue to work toward a decision on the release
number. Participants indicated that they would not be able to come to a consensus at this time.
Therefore, Steve Parker asked the group what steps the Forums should take next. Tracy stated that an
impasse in the forums required dispute resolution, which means the issue will be elevated to the policy
committees. If the policy committees cannot come to consensus, the issue would be elevated to an
executive committee, Ecology, or FERC. Tracy stated that he would prepare documentation of the issues
to be decided by the policy committees. Tracy added that Denny Rohr is on the call because he is the
Policy Committee facilitator for the PRFF. Participants talked briefly about representation on the policy
committees. Keith Truscott asked if the two forums would make their decisions independently. Tracy
stated that they would. Bob Rose asked what specific questions will be elevated to the policy groups.
Tracy replied that it would be which proposed number of fish should be released in 2014. In addition,
the policy committees could also be asked to interpret the meaning of “up to” 6,500 fish. Steve Parker
asked if anyone who was involved in the writing of the initial documents remembered what was meant
by “up to” 6,500. Keith Truscott replied that Steve Hays had stated that he remembered 6,500 being a
starting number.

Bob Rose suggested that some select members of the group meet separately over the next few months
to discuss release strategies for future years. Participants agreed with the idea of convening a small
working group to help flesh out release numbers for future years. Tracy asked the group if they wanted
to begin those discussions at this time. Participants stated their current levels of exhaustion and
declined to discuss this topic at this time.
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VI. Next Steps

Tracy noted that both Forums will meet on Wednesday, 5 March. Tracy will share the results of this
workshop with the PRFF and RRFF, and will then call for an official vote on the release number. This will
allow voting parties not involved with the workshop to share their thoughts. If an impasse is reached,
Tracy will begin the dispute resolution process, which differs between the two Forums. Pat Irle asked if
the Chelan PUD proposed number will be discussed at the RRFF meeting. Tracy said yes, and that Steve
Hemstrom will provide a rationale paper for their proposal.
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Presentation by Larry Hildebrand on Projected Future Abundances in
the Project Area Based on Stocking 4,500 or 6,500 Juvenile Sturgeon
assuming Two Different early Survival Rates

(See March Notes on pages 4-5 in this document for description of presentation)

STOCK MORE OR STOCK LESS
VS
LOWER OR HIGHER SURVIVAL

WHAT ARE THE POSSIBLE OUTCOMES?
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Keys to Recovery

Main factors that affect the path to recovery of White
Sturgeon:

NMumbers and survival of hatchery juveniles stocked
annually
= Determines rate of recovery

Carrying capacity of the system
= Determines the upper limit of recovery

Proportion of the available genetic diversity that has

heen captured by the breedingfrelease programs

= Determines the reproductive and adaptive quality
of the fish released
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Adult Population Trajectories

4500 @& 28% Survival 8500 @ 28% Survival
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White Sturgeon Population Projections for
Wanapum Reservoir
Using Different
Stocking Targets and Survival Rates

Frojected numbers of hatchery White Sturgeon surviving in Wanapum REssenvoir
using selected annual release targets for 20 years and early survival rates of 28",
and S0%.
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Projected Population Densities

PRFF is 96 Km long

Therefore:

8,000 White Sturgeon = ~80 fish per RKM
15,000 White Sturgeon = ~150 fish per RKM
20,000 White Sturgeon = ~200 fish per RKM

30,000 White Sturgeon = ~300 fish per RKM
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Letters from PRFF Members

Colville Confederated Tribes
Fish and Wildlife Department
MEMORAMNDURM

IMarch L3, 2014

To; Tracy H liman, Facilizater, Priest Razids =ish Forum
Fram lason Mele lan, Fish Bizlegist, Cohille Confederated Tribes
Subyject: BY 2013 Juvenile Whbe Sturgeon Stocking - Priest Rapids Projct 2014

iz:u0 of Disputa: “he ~umber of broodyear (B¥) 2013 hatchary arlgls Juvenl e white stusgasn b
release nto Priest Racids Project reservoirs in 2014,

Caidile Tribes” Prooasal T Lalvil & Confedorated Trbos (CCTI susports o pro rated rolces:
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laclociial malings end calls Mo the release of vo jo 8,520 while sluigsan oeseniles, Und e Uhe
stenans whe-s the target number of 2rasses s achigvad, then 2ach cross would certrnibute 261
jurveniles to the resulting releass (5.500 + L5 < 361L Assuming that fa nily {2ross) size
equalizstior is desirable across vears, then Based on the chszrvation that twalve crosses wera
cchiovod for BY 2013, ¢ pro rated approach weould dictate a fotal releoss of 4,332 juvoniizs in
2014412 w 381 = 4,332).

fativaoie: The CCT rationale far suppesrting 3 pro-raked release strategy is based or concerna
owel potential genetic risks that ars sensrally recocnized By conserestic: aqusculturs
programs |Hallerman and Kapussinshl 20C3: KT 2007 Heff ot el 20110, It is qur contontion
H-af equalizing sarmily (rrass) sires ino2 brondstosk besed skacking pregram will reduc= genetic

nzks ower the ong-terr,

Epeviieal iy, we are coscsined wilh the polenlial Tor Tuls e inbreeding deciession thal may
lim 1 the sucesss of establiching ~aturally ~eproducing papulabizns 12 project rezarooirs, OF
ecqual, o perhzps greater. zoncern is the poatentizl f2r i pasti-g downstream sturgsan
isublpzpulations. This zotartial iz illustrated by the resuts of 5 =etline stock assessme -t of
MMehore Pacli- 2011, whers thirty one percent fn=L113} af the total sturzcon catch, and the

rigjirily nf The calehin T sice canges ol appeoirmal=ly Bo— 120 cm fosk lenglh, coengaisesd
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hatchery erigir white sturgeon originally releazed in Rock sland pocl ithres reservairs
upstreaT) in 2703 [release n=20,000) [Figurs ) (OOFW, unpubliched data). Hatchery sturgeon
from this releass have baan capturad in every Celumbia River reserveir downstream from Rosk
lzland Faosl as wel acin the lower Columbia Biver as far downstream s the estuary (Galder
Agzociates, L. 2013; ODPW, unpLlizhed data). Clearky then. combined annual relzasa: of ua
to L3, 000 juveniles Ji.e., from the Grant. Chelan, and Davuglzs PUD supplemantation programis]
in the mid-Columbia pecls have the sotential to profourdby affect the character of the entira
Colu nlxa River sturgecn pooulation bathowithin and downstream of the project resarvoirs.

L ike soimz of those in suppor: of the 6,500 ralzase numbsr for 2014, we do not beliews that
any potertially deleterious impacks resulting from & non-pro--ated relzasa stratzgy wou'd ba
eazily reversibla. Indead, toe proponents o the 6,530 ralease Fave not specified how a reversal
of poor outcomes wou'd b2 achieved. Mo~ have the proponsnts provided any smpirical
evidenca tc suggest that the pro-rated approach would jeopardize cther asp=cts of the
mitigation program, suzh as MEE and future harvast oppartunitizs. The CCT also doss not
kelieve that the MEE and harvest opportunities, which remain largely undefined, sut-weigh
the parential genstic risks te the @ntire Colomaia River sturgean popul atian witin and
rvanstream af the praject raserveins,

With regard ta MEE, we also assertthat itis unrealistic te expect that carrying capacity
[denzity desendant] related effects will becamsa manifest over the course of a three to faor
yvar stocking program regardless of release number. The carvying cepacity gaestion can licely
only bz answered gwear the langes-term, and aven then we contend that it is ualikely to be
chserved with any degree of statistical pewer. Thus, we Fail to cee how a pra-rated raleaze
atrategy in 2014 would limit the ability 1o answer that gqueation aver the life of the rezpective
FENC | canszs and associated mitigation programs.

The CCT had wniginally suggesled Lhe pro-raled ielease spproach s g compromize belwesn g
pr epetaed slucking narnber wl 3,243 (ool developed by the ©CT1 ol Lhe Yakama Melin

pr opasal al Lhie rvasirrouers possibale release number (300! during & PRFF roeeling cn
Maovemier 3, 2013, We belleve this campromise 15 reasonakle as it addresses concerns related
to potent al genetlc risks as well as the desire of other partles te mraximize release numeers.

Lhe farmily equalzation appraach 13 conzistent with thet of the Uager Columara white sturgeon
Conservation aguaculturs pragram, In fact, the experts asked to review the twa F<RF stocang
Rropasals generaly advecated familv size equalizat on over the long-term. Ir fairness, the
euparts saw little differance in the auteomes, genatic or atherwise, hetwesn the twa proposals
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in the context of a single vear of -eleases, However, while CCT agraes with their single vear
assessmient, we ask if wea are not going to address potentizl genetic rizks now, then whan?

Opoortusity for Compromize, & similar impasse with regard o 2014 white sturgeon
supplementatiocn numrbers occurred within the Rocky Reach Fish Forum (RRFF). However,
cansensus was eventually resched which identified a release numser of 2,000 BY 2013 juvenils
white sturgeon in to Rocky Reack Pool. During tha RREFF meeting cn Wednesday March 5, 2014,
some of the members of aoth the PRFF and BRFF briefly discussed the potential for a simila-
cutcome for the Priest Rapids Project. Ir the =pirit of compromize, the CCT would support 3
release of 3,000 BY Z0L3 Juvenile white sturgecn In to the Friest Raplds Project resenalrs I
2014 if cons=nsus can be reached. We support thiz campromize with the expectatian that the

Friest Fapids Mish Tarum shall werk toward the development of a Statement of 2zresment
[524) regarding the lang-term acuaculture strategy for the Wanapurn and Priezt Bapids
reservoirs. We expect that the 504 shall includz. 3t a minimum, specific sbundance and
harvest nbjectives, assassments of patential risk (genetic, disease, scosystem, eto ), and

implementation strategies to achieve the ohiectives and mitizate Tar the risks, Ih the event that
tha PRFF canncot reach consensus on the 5,000 release numbe-, then we would revart to aur

criging proposal of 4,332,

12
20111 McMary Resarvoir Sstline Calch

g - Resident Fish (black bars), n= 240

Haichery Flsh |grey bars), n= 112
: I
Lk
R T — -
40 &0 120 1680 200 244
Fork Length {cm)

Fregquency

280

Figura L. Length Freguancy dstrioution of resident and hatchery white sturgeon capturad
using setlires in McMary Reservair, 2011 (provided by Colin Chapman, ODFW).
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Upe Conderdeantod Tribees of e Uoeat e Tediva: Fasearen dow JCTUTE do e Pries) Bipeds Fish
Fownuim, appieciates he oppormiety o esntribare omwe edpamiaz b the Tonum. Ataehcd yoa will
ool e o ety e ding e Vuocon’s recen b eonsidesin o iedaes juvanile Wi
sStwcnann stocking ratas, 1o s clear, tha tribes abjezr fooa reduction in the juvenilz s-acking
Lavels b sy fung less U fal davsacted m thie Wlote Surgzon Maszeneeul Plao

I s T pony guesitions rogurding these connmoenls, plesss cunlnel s oa Toam Skiles, CRITEC,
AT S0-25R-0687

Hincarely,
TRy
& ,"_,,-'n-.clj:t:' { '_'{— ‘__Ill

1Labin=1 Fanl 1 l|r||l5-e':-.'
Exucuiive Direcloz

Slacluuen!
cir M Relleen Broighwin, CTUIR

el Hlall €7 LR
2 Mo, WDOE

rrusEne e hank o e e cod proneshsg e weseesRisds wiee i e

53| Page



Tustification to Maintain Tovenile White Sturgenn Stocldng Tates in 2014
Tom Skiles, CRITEC Tish Tassase Spocializ
Fepresenting the Coafoderarsd] Tritees of fhe TTmarilla Tndizn Rescinvation
Wlurch 200 2014

1. Iszue ol Lispule

Lhe Coulederated Toles of flee Ulsatilla ludiw Kesewvetion (UL el e Yakiua Nafboa
(VT rnainlain At e Grasl Coinly TTIT) While Stwgern Manggemicnl Plar JAEWT aned 1he
Wislmpton O lesn Wales Act seclaen AU waler guealely ceridecatcn CIOL Conlees haow are clesir
1 dwecion s milent et o telal ol 1500 ad 5000 quseanl: Whale stureeon shall be slockad 10
the Trkzst Tapids and Wanapum reservoirs, respectively, doring fhe ficst e wears of
iplcimenting this WA

Nome parties of the Frissd Hapics Fish Lomm (Fonums areres there iz compelling informiarion o
change socking rates noaw. The CTUTR and %7 dizagree. At rthis time, Year 4 o7 5 {par Table |,
e 23 WEMEL mherz iz ono compelling information Fom aither the index monitoring or any
pllier sovrce Ul svegesls cuazenl stocking mies are caasnee arevecable or unaceeslabls oo o
Wlite stuwgeon puopulatione willig op b posioiy ol b Frissd Bapils Progecl teservons
Suppesiions Ml slocking males shoadkd v be clamgeed Boan e gereed wgaom wre Based oo
gpeculatieo, ol Use Dest seailably screpce. Lhere 1 o conseosns e e Feauze (hal sioc kg
rules slronld a0 chanpgred vl lns e Swmee ete = ne consensus Ceers ool be o changne m e
Z00 juvenile srocking rate, as irdicated in Table 1 of @1z WEMT.

2 Propascdd Soludlem b the Tssoe
The CULIE adwocatas stocking L) Whire smigzon nvaiiles in Prizst Hapids and 5000
Juveniles m b Woanepuan pools © 2004, o accerchieee with e Priest Eapads Wesall ol the
401 CerliAeation

3. Rulivnale Supperlivg the Solulivn

Lhee Larpesumize ol e Aevecuzant calls Bor &S00 quvernls siureisar,

o 1 R inz, ;e e % i 0y & e, rapidly ekl
The tnrenr ard prpess of stocking meore snwgeon casls in fhe precran s te “repidby ccbnibd e
el aticen ™ and b

[Fleorde swficient fime fo collect information i the indeving program on
spawneng sizeess, cronth of wild and stocked fsh, and swrvival rares. The
powber of vearhlngs relessed i sobsequent vears (aler b mwigal Gve-veur
slocking peaed) will be deienmned Gow be vesulls of G oawdezine prosmam
b s evaluaiow of spovnise potzuial awd will beoadjosied e oo lus
il o o consullaion wills e PREEE.
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PWERIP . 2000 Stmlsrle, the waderstarehmg and miombon of Fond lssdg G300 shogoon 15
claarly stared in the Production Goals saction of the plan, “The WEMP calls for the relesne of
L2000 ] 3000 juvenile stucgeon per vesn Do Dve vears i e Prest Rapids and Woaspoon
reservons, respeciively,” Tnowckbinon, the milend 1 stock e sooeom e the mnoal voars of e
procmsen 3% cooally clear modee 00 CornAeabion (p. GO

31 Jwvernle Wihale Slurscim Slockmg
al Siock &500 vearings anoually i Wanapam Beservolr in Years 5, 4 o0d F
mrease (b reservon winle shueson sopulaticn
oy stock 3,500 vearlings anonally in Prisst Papids Beservol in Years 3. 4 and 5
Ler irresse The reservvorr white shorgeon pepudaien

Tiddecsd, the stocking rocquirament i the A0 Corritication iz even highar than what is cimimcraned
inn the "W=hlP, indicating e inpomance of, and need for, increasmng the population o e fivst
five years of implamenrarion of the WEAMP e, The TEEMWT bl tha S07 et ieveliven ennid
gorsreckiio 8 TOU AR orere - i e fwe poals drvivg e carlv veas of the pragia,

The valve iy stecking & 5040

Mo alvedy staved, e proposal o slock 5500 sl e b Dot Gve vears 35 o puapsose-doiven plan
based on an ackuewl=deed wvolue to stakebolders, reezarchers and resonrce managers.  Lhe
mnpentance ol relessing breer soonbers of storgeese in e zacky years s o sapacty relrakd the
peoadation IO Certification, po 200WEMP, p. 200, The releases will have the additional Denefit
ol reducizy the “Hme reguirad w produece the needed ernpirical prese-release survival cslimalzs”
amd cleate a more mobust Jdata ser {F. Anders. expert testimomy. Iebrvary 27, 20140
Acduienslly, e Mowsicrtue aad Beslugiion (& 21 olgeciives 1o WSMID reguine esiiaies of
survivial, prowiln vale, disiabwiiow, Lalatan use and corrving coraciy, beginmine 1u (ke tond vew
ol e progmane Lo Do e eshomales sallmeomn Buore sickre schvales.

Propoanents of changing the stacking Tevel emoneonsly base their zontention on conzervafion
geperics, assuming thar decrsasing e stocking lewel would reduce the sk of nbresding
depression. For exanple, the Colalle Comledersie] Trbes (00T prpase stocking 1,332, el
o 6300 ke W SBAL and A01 Cornleaten. Howsver, reductoe W worobers of Dshe stocked
weatld makee Tittle, ifany, measwrablic ditforence. Tndeed, Tar Andrea Schrcior srated, T Tienesrlir
e’ Hmk theas s tooch dillerence bebween the propsosals o g genchic perspechve.”  Ths
atatament was explizithy snppeortad Ty Tir Panl Anders and implicith snppoates By The Sendt
Blinlestap, whe aaived ot parelle]l cooclusicn {5 Blankeosbap, expert stooeny, Febouansy
27,200 WD regards (o the visks sssociaed wih genelic depression, heee s no compelling
ot theat weenranns wchange noshaiegy.

®lenroring and cvalisation will inform fuhrs ranagemon.
Ax tnenbioned above, thee s v cwvend mlormation thal compeels & chemge Born the &, 500

stockings Level,  IF loer M&E resolts tmdicale oo e covivement 1= closs wodls suyings
capacily, or Gl he pogalacen nesds o be radoced Gaoother ressons, the WAMT provides |
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management ool ITarvest. wdich v afvo o specile Dicfosicn! civeciive of the TR, can De
wsed o effectively raduce nltimate population size when peeded. JWSMP, Part I3, Sect. 22,11

Cimiclsion

Accontding o e expents, there s very Bitle difference between the taa stocking propaosals at the
cenrer of this debare, given the intant and puposes spalled our o che WSAEF and the 401
Clertification, and the potential for harvest to coafribute oo magazemsnt. The CTULIR suppers the
el propesal o slock a lolal G500 strgeon W anaprn and Pracst Bapids pools m 20041

Eefersnces
Cirann Covnty Public Urility Disrriet, White Smirzeon Manazemenr Plag CWSRPL Priest Bapids
FProject DL P-2114 Licenss Arricls JRL0a0 L1 ApEL. 2005,

Respoasas Trom Smirzean Expects, Documenr receivad from Tracy ITillman Tebmary 27, 2014,

State of Washingron Deparfmsnt of DToolegy, ORDER IO 421%  Relicensing of the Prisst
Eapid: IDvdreslectric Project {TERC Mo 21141 401 Cemificarion (20040,

3

56 | Page



,"’"’ﬂ

(
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(' PUBLIC UTILITY DISTRICT

Pmrch 18, 2014

Teacy Millmen,

RioAnnlysis, Ine.

4725 W Cloverdsls 24, Suike 102
Boize. I H3715 LsA

Fricar Bapids Fizh Homm Facilitator

RF:  Publie Udlity Distriet Mo, 2 of Grant County, Washington (CGrant PUTY Posidion of Juvenile
While Sturpean Stochiog e 2014,

Dresr Trosy,

‘The Priest Rapids Fizh Somam (PRFF) has keon debating the muyher of juvenile sturgeon to release into
the Prizst Rapids Taaiect Ares (PRPAY in 2014, bat Fas been amasle i reach @ conssnsus on whether
rebease 4352 juwvembes Thased on egualiced Tl sizes weonddress polerbal Tulure wenelis concerns), or
6,300 juveriks the masimuom anml relesse nomber, Bascd on e 6206 eross, or 72 3% 3 oS, 8
idertificd in Pubdic TRty Disteier o, 2 of Creant Coundy, Washoogion™s (Ol PN Wline Slaeeos
Mg gomment Plan (W SMDP], Thus meme srovickss s calicmale for Grand PUD's prelerence o release
4,332 uveniles cod deserbes how this option 15 consstent with the avienee azd brecding plan as outlined
in the WERE and incarporates sppeoprizte adaptive managoment ks ponsea.

A ke poiat of disaprssnent between the twe release stenlfapy posilions is relatsd o the podeniio] futore
gerrelic teks ol stocking larper nambers of releted indadosls, Cirand PULY s WEMP clearly iradicales the
Lepostunce of genstics in planning te supplementation program. Section 3 {Conetics Considerations; pags
43} of the WHEMP statcs, “The senelic dotege sty of wied sfprgeo popsdafions o frgnorbond comsider asion
frveny recavery mrogram invelving hatchery soppilemernciion.” In addition, the breeding program
prozeribed by the WERMP snd axroed to by oll members of the PRFE vequires o full facterial 558 {or two
partis] factoral 3337 breeding matrix tn incresae renetiz d weraity within the stockec juveniles. Grant
PULY 5 g ecnecmed that potent al future inbeeeding and genelic swanping of dowisivezom wild
popelations in Warapom, Priest Rapids, ond deswnstream reservoies of the Colamban Fiver, allthooeh
chifficalt to quantify at thizs poins b the resroration pragean, 13 2 knowm eenetic sk which can potentially
b svoided by cheosing the lessor and justifialle 1332 stocking target, As such, when the beeediag matrx
canod b omel, mcasures hal o reasenable and cosiy implemented such as the equalization of family
saves und reducing he numsbers of related individvels stocked, should b cmploved to reduce ooy potential
risk o the derres possthle, The requirement for this wpe of adaptive manasement approach was forcscon
une 13 specifically identified in Grant PUL s WEMP which specifically statzs .. wilfic srpeon
viLcrednere ar e Coodianbda Basds Ioorelotivedy new giad o o seel, peodieins vegeeding peastie Dvoees oerd
catfeciion of bramdioek are vl e daveloped

anIRERs Pl Bng 875 PHORF %IE TEE 2505 fpractpod arg
Ephirala. Wh 25523 rax S0E 754 4770
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Fusther, Gront PUID believes thers s incrensed risk it bracdsoe s eollecred feom sioaking area (Priest
Kaipacks uoed Warapum reservairs) ame o be used onthe breeding maleic: e Tuture mbresd ng patential is

clevated by irercasing the amaount of full smd hall-sib jurveniles -clonsed inte te resanenirs. Althoush the
enplees el sturgeon suvivimg womstocily s uakooeen, it s clear thal o peincipke, eeasiog e owmle of
related fsh in g cchoot relzased info the ares likewise Iereases the risk of Duoee inbreeding. Reducing ihe
numbzr of related fish relezsed continues to mesintain the captured gonetic comporast and proportionally
reduces the potential far inhreeding. Thiz is notwithetanding survival, and ntar-year class crosses 23-200
wears frmim pow

Luring the eourse of this dehate, Grant PUT? has continued to express its concern that reduction in the
‘-11|.‘:l_"-'k'il'|§-' lowesls Trcan e ancoea] emssi neuen ol 5500 fial abich wi'l illlpﬁl_'l i :-'|,:li'|i1.-.' il e WEE
programs W address questions suck as carrying cpacilty and produclion ol barveslable Gshoin (he TRI'A,
und e the PEFF should whe into consideraien o eonservalive sioeking number s eleniificed 1n Srund
PLLYs WEMP which inzludes a range of {-6.500 which iz informed by the Matk megram and in the beat
infooeat of the eesouees dnd olhwe sezources in-direatly affeeted. For a vacicoy ol frasons Onvainly eolansd o
uneertaintics regarding carly grosdh, soevival, and covigratinn cormertly heing cvaluated], the WEMP sors
na time requirements for when these YM&E objecrives nead to be mer. T Sreamt PTIE: view, these
wusiderations should e secondars 0 Use establisbument of 2 peneteally diverse Wil Stureeon
population both within the PRPA and downsteam reservoirs where bassd o0 the movements of juveniles
stocked by Columbia River Tniee-Teibal Fish Comatizaion (CRITFC in Reck Tsland rescrvois, somae
prortica of The fish sieeked i s progreem will aadoubiedl s effes wild populaions, Inaddition, ecent
armlysis prasenled ol the March PEET meeting indieated that even ander s voriety ol @scly juvenile
survival rale soenarios, e ditiorences mostockang: 4332 versus 6,300 juvemiles 10 2014 weould ot alToel
the rmembers of fish sdaving after vz yoars of stncking ar a level that wonr'd hase any [kCly etfects an
the outcomes of the MEE prosrams, even after cniv 3 wearz of stockine, The abjective of Grant FUD's
RN coseservalion vnd reslorelion prognan is ol W achdeve carrving capecily wilton @ lew vears, bul o
replace missing rear classss with genetically sound ond diverse hatchery juveniles vitil such time as szIf:
sustaiving natal reproduction can be eenicved. Susplemanation of the sopulation to a point whae
carrying copasily (s aehieved uod Inrvest cun be considered is o long lecm obgeelive of the progmrn
wll mol b sl led by recucing the stocking rale tn 2004 from s, 500 1o 4,532 jovemle White Sturaeon.

In stmmary, Grant LT s preferencs moving forward i5 1o follow the aoals and ebpecfives of Grant
PUD's WERP Consecvation and Restoration Mrogram included in the 401 CenificarionTERC License
whiicls was apreed W any poveeceles fue by the PEEE wod inderes el slakeholders atilizing Exe best avuilable
seiznce to inferm the deciainr-making body. Whilz Grart PL1DY ia bopatul thar during the next phase of
dizeuzzions held by a sub-group, the eroup ez coms te & mutually agrezable and consensus-bazsd
outeoms in the near t2rm (zimilar to what was schicved in the recent RILFF meetirg on Maren 5, 2004 and
agrecd npen smount AF 5 0 fish), we wonld consider eompromizing ovre rel2ass farpet from 4332 10
3,000 for 2014 oy uatil the FREF is able fo convene a wodkiog group e Dutire o develop a
Sladerosl l.:-[.‘q..rm:lm:l eanision Gaonework o ioloo e decision e Dolure years sl evaluae Ui verv
specilic lainguaee in Crant LD : WERIE and coquaculiuze soratesies that discerns the very naturs of the
eonservalion progrem {goals, objectives, stocking) und the oecd to modfy it

apORESE PO Box BTE o 509 TEE 2505 pramtpud.org
Cokrata, Wi 30828 Fax 509 754 67T
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PEFF members with any guestions shesld contact Tom Deesser gl 30973422088, ext, 2312, oral

ldresseiimepud org.

Sincerely.
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Tom Dircsser. :
Fisle Wildlifv, Walcr Qualily Banager,
ldressedigepud.org

Lo Whke Clement, Crranl FLI
P B CGiuire — WM
Prizst Euapids Fish Forumn
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WANAPUM

March 19, 2014

Traey il

BiaAnalysts, Ine.,

4725 W, Cloverdalz Rd., Suite 112
Boase, [T BT

Re: Whits Slumpeon Release
Drear Tracy,

iz letter 15 submilied 11 accordance with the PEFF Dispute Resolution Protocol, There
bews reol been suceess 10 reach comsensus on the iasue ol relessing 4332 or G300 juvemle
white sturgeon in the Pricst Repids Fralect reservoirs, Wanapwm voted for relzasing 43352
rather fhan the 8300 fuveniles,

Wanupwm have o sirong apprecialion for e naturs] binsphere, unimeched and
undisturbed by cmankind, The dam siruetures along the Columbia Siver have alwred
cieugle ol e catocal sovivoreent cdoding e upeiver migration o whilte sturgeon. We
soc atocking the rescivedrs with hatchory Doveniles as & means o sappleooent e patul
wild populanon

Nuring re icensng althe PRP. a manegement plan wos developed in which stocking ind
|‘.|'|:|:d5||5: were diseusged and incloded in I iz F];m. Tha r|:|i|1'|:_4t_'¢_-.:||::|:.-|_| ]:||_1|:|1 ol (he
geicnee behind breeding to znsure the genetic diversity desired to support the natural
population. And Wanapum have not bezn convinead that the larper release would not
wclversaly allect the penetic inlegrty of the white sturpeon populacion. 1t iz our position to
falleow the measures identified in the rmanegement plan 1o best support penetic diversity
mnd suppert the natural popualation.

Wanapwr appreciate this osporiunily W be g part of the =solution and ook Sorwand o
eantinued coorcination amongst all members ol the PREF. I you have any comments ar
questicns, plaase comtact me Rex Buck, Jr. at 309-754-0500, eal. 3113 or al
rbuckfefwenud. ore.

sincerely,
it ek 4 hex Busck ¢

Rex Buck, Jr.
Wonupure Leader
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STATE G0 WALTHITRGE TR

BEFARTMENT OF FISH AND WILDLIFE
1550 Aldor Xe, MW Epheatn, Wachington SI833 (S8W) T5J-4620 FANX (509) 754-5257

March 19", 2012

Iracy Llilhmon, Phoy. :

Seniot Ecologist and PRTF Chair - s
BinAnalyst, Ine.

4723 N. Cloverdale Bd, Suite 102

Baoize, 113 53713

SUBJECT: Pricst Rapads Procect Arca whits sturocon stocking issue

Dear Dr Hillman,

Binge October 2001 3, the Priest Repidz Fish Forum (PREF) has debated on the number of juvenile
white sturseon fo release into the Priest Razids Project Area (PRPA in 2004, The e proposzal s
alem frail |:-:,' the PREF pall fiwr the relepqe af eilthes 4 332 6 5._5I.'|If'.l_'i|.-~.-e-'nih= wehiile slurpenn. The
rafiomzle for cach proposel is well Comunented and undersiond By all invelver pemizs 5o
therefore Ewill not explain thein modeteil heee. lo dete, the PREF has not reached consensus on 3
relegse pcnber and has elected v elevate this ssue o he policy Level For resolution.

Throughout these technseal debates, the Washinguon Department of Fish and Wekdlife (W DFW)
by remuined Dexcble i apmestog e o relense onbes for the PRPA . The WIDEFW halieves  here
iz no significant differencs borween the two propesals and the genefic risk o the wild popalation
from this sirg e release is negligible, Written tostimany froan che mdeopendeat cxpert penel
suppoILs our stance. BMore imperaotly. Graw: PUD 13 nearine compleion of the “Tront-loading™
phese (vears 3 Govaagh 71 of White Sturgeon supplementat.on, and fotwre stocking is apzn tn
discussinn. The WIFW helieves this is the best time o address leng-term supplementetion,
porubabion prowth, and conssmealon pemeie: chijecives,

Based on our interpretation of the White Storpeon Management Plan gools, and the lack of
suflictent olommaiiaen o ieasse lap e roanagcoend i allering these poals, (he WHFW
mairtaing it Mareh 5, 200 4 vore foe a release of &, 506 juvanile white storecon inoa the PR A Tt
should elso be moled (aal the propused release zutually hos the mos, genetic diversile of aoy
relapse 1o date Tn addition, the abondanee of aconstically rageed whita sturpenn were tied o fhe
socking gnals for the initiel yeors of the peogram (1% of release tagged). Should lezs than 6,300
siumreon be stocked, the specess of MED pehvilies may be dimimished imless hene 15 apmeemend
g all 65 A s li vl bz 4.:|11E|'|1_:-_':.';_'¢'-: g o e siocked mamnsor s redeesl.
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The WHEW hopes e reach resolutien on this matier quickly through subcommilles consensus in
ooder that we might focus var collevlive enersi=s :md expertise on the nex; phase of whi
slurgecn suppoementetion in the PRPAL Should the subeommittes not reack consensus, the
WIIFW optimistcally looks lorwund o pobey level discussion o this malter. Tinally. the
WY recomimends that palicy mombers slse discuss and provide guidanos o the FRFF as Uy
davelop The next phaze of white stugeca supplemenlulion, in particular a5 the FREF considers
mlaptive matagement when iew soiemos becomes available, Such puidance may prevent futore
dizpute reselution events.

Sincoral s,

"_lpaer E‘L?jﬁ

Patrick Viarhey
WOEW PRFF voring momber
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United States Department of the Inlenor

FISH AMD WILDLIFE SERVICE

Woashington ik ard Wil = Ofties
S10 Ceomond [, 510 Soite 102
Lawnsy, Waalnsglon 2203

la Rephy Refer T
fﬂlﬂﬂ'ﬂ-;lﬂf'bﬂlﬂ AR 22 AW

Tmey W Hillman, "1

Scmior Biologis

BioAnalysts, Inc.

4725 b, Cloveadal: Bd., Sanig 102
Pobe, [daho 33713

Re:  Fricst Rapids and Wanapun Roservoirs 2004 While Stutgeon Relensez

The LS. Fisk and Wildlife Service (Service) received your March 7, 2014, emuil regarding
cispane resolunon o0 e release of juven le white stutgeon into the Priest Rapids and Wanapum
reservoirs in complinnee with Publse Laility District Mo, | of Grant County *s (Grent PULY) White
Sturgeon Manugentent Man [WEMID) for te relicensing of the Priest Rapids Hydroelectiic
Project iPmject) (FERC Mo, 21140 Latbds emid] you requesiad thal the Service, as well as the
rhier varing meambers of the Priest Rapida Figh Forem (PRSF), desenise the issue of cispute, our
solution to the issue, dote and scientific -utionale supporting cur solution, and henzfits comparcd
L the altemative proposel. A tssue is whetser to sock these reservoirs with 4.332 os 6,500
javenile white sturgaon ia 2004, The PRE, the dectsion-making hady tor issues related 7o whine
sturgenn and other ecuatic speelas nisociaied with the Praject, a3z not rascked eonsersus
regarding thesy relaase nambers, taereby initiating the “dispuie resclalion” srocess. In

phe ot e witl s poocess, s Teiter vatl oes why the Seevice voied fon tie 42332, -ulber ten
T 30, Juveni b it stargaon melidse [opoes|

The Serviee has hoen an setive participant in the resstation nf aquatic issuas through the PRFF
We have expresscd oue mtionale for supporting the lower release proposal during mamerous
meetings of the PRIT aad thess apinions have been documented on the recond for the
implermentation phisse of Qe Priest Rapids Hydroeleetde Project relioensine. Tae intem of
relessing juvenile sturgeon, In this soeraro 4,717 §s to supplememt existing populations, while
o lowing & consery 9100 genehes mansgeme sirategy. | he rulionale lor our position mcludee
the following:

*  Becauwst there wore only 12 crosses out ¢ Lhe 18 lola ), a pro<uled. cross-equalzed
release of 4,332 juveniles skould be conducted o aveid potenticl genetic rsks (e g.
genctic swerpong: Rynan-Laikre effect) thil are pererally rocogrissd by conzervation
aguaculvure xoograms (Milder and Kapuscinski, 2003, Kootenal Trbe of leaho, 2007
e er al., M)
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Fillrrian

e Siocking 4,332 juveni'e sturgeen rather than &,500 05 necessary o have aqual
representation of smrpean familics and lessen the risk of <his stocking program driving
twe evolutionary trajectory of the pepulation m the Project area, Future inbreeding
Cepression may limit the succsss of the program ia establishing szlf-sustaining
ropulations in the project ares.

®  There is pocential fiv ertraimmend of released Gsh int downestregm reservoins (.,
Hanford Keach™eMary Pocl, Juhn Dy Pool, The Dalles Poel, and Bonoeville Pool) thai
could reduce effective breeding populations in those areas. Entrainment has already been
documented with juvenle sturpesn stocked in the project areas and with juvenile
sturgeon stocked in Rock [sland Reservoir, Fish from the latter release (see Kappenman
and Parker 2005) have been captured in all reservoirs dowasipeam from Bock Tsland
[arm, as well az dovwnstream from Bonneville Dam (Liolcer Associses. Lid. 200480 1o
easence, crurainment would Limit fiuture harvest opportunities and influcnce whether or
rot Grant PFUD : blological abjectives are achicved in the WSRFE,

While we sce e utility in advocaing tor the 4,332 propesal in 2014, we believe the
requirements outlined in the WSMT perheps arc unclear end may require further clarification
regarding the release of juvenile white sturgeon in subsecuent vears. Although we believe the
4,332 proposal 1= in keepang with vur biological concems, the Service is wi'ling to come o
agrecment on refeasing more hish m 2004 provided tial a farme | “stafement of A greement
(504715 developed for application in futhure vears and our biclopical concerns are addressed in
the S04, The use of an 300A will prnvide clarity between the birdogica] objectives and harvest
aspects of The WEMP while providiag asserance that the pian will be implemened in a timey
manner.

The Service appreciates the opporunity to provide its rationale for supoorting the 4,333 juvenile
white sturgeon release proposa,. (uestions or commenis rzgarding white sturgeon issues as they
periain t the Priest Kapids Hvdmelectric Project may be directed o Steve [ewis of my staff at
{3097 605-3508 ext. 2002 or Staphen_Lewiziilva.gov,

Bincet
2 570 7\

" Ken 5. Herg, Manager
Washington Fish and Wildlife Office

[ ]
Mid-Colunbia Fisheries Resourse Oies, Leavenworth, WA (I Craig)
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Hillman
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Position Statement of the Yakama “ation an
White S5turgean Stocklng Levels In the Priest Raplds Project

Issue in Dispute

The Yakama Mation maintaing that the Grant Coonty PLID White Stergean Managemeant 2lan
[WERF) and Lhe Slale of Washinglon Seclivn 401 Celilicalion {$01) are clear in direclion ard
intent that a total of 1,300 and 5,000 juveni'e White sturgecn shall bz stocked in the Priest
Fapids and Wanapum reservoirs, respectively, during the first five vears of implementing this
W2MP. Tha plan a'sa provides that the partias may mocify this stodiing leval if the results of
"index monitaring” ar other compelling infarmation create: a conzencas of the Priest Rapids

Fish Forume,

Some Parties of the PRFF suggest there is compellirg svidence that stocking rates should ke
raduced mow. The Yakama Nation disagre=s. At this time, which isYeard of S5 per Table 1, pz.
23, WEMP), there s no compelling evicerce from either the index menitoring or technical
experis that indicatas current stocking retes are producing irrevecable or unacceptakle harm,
to White sturgeon posulations wthin or in proximity of the Prest Rapids Project reservairs,
Accordingly, sugpestions that stocking rates should now be changsd from thosa in tha
Agreement are based on specuation end not Best Availabls cience. The tribes cannot allow
nnsuppnrted speculation ta drive the dgresmant whan terms sush as “unacraptzhle risks™ are

undefined and have no farma' analysis ta support tham.
1. Proposed Solutlon to the lssue

The ¥akama Maticn strongly asszris thet there is no bas s for modifying the terms of the WaRMP
taat call for stock ng 190D White sturgecn puventles in Priest Hapds and 2,000 juveniles in the
Wanapum pools in 2014, in accordance with the Priest Rapids WaliP and the 4CL.

2. Data and Sclentlflc Ratlanzle Suppaorting the Solutlon

Lhe language o7 the Screement ¢als for b SUU uvenile stu-geon.

T

The irtent and purpose of stocking more sturgeon sarly in the program iz to " opidly rebuild
the popwlotion . anc to Y. provide cufficient time to codect nformation wo the indoving
Grogoam on spavening succass, growth of wild and stocked fish, and survival rates, The number
of yegrings reieased n subssquent yeors (ofter the initial fire-yecr stocking period! will be
getarmined fram the results of the ndexing grogram andfor the evaluction of spowmning
potential and will be gdjusted bosed on this dota ond in conswlration with the PEFE." DWSRZ, 2
200, Eimiterly, the understanding and intenticn of ront loading 8,500 stargeon is clearly stated
in tae Production Goals section of the plan, " The WSEAF calls for the refease of 1500 and 5,000
juvernile sturpeon per veor for five years into the Friest Ropids ond Wonopum reservoirs,
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respecrively [z 371" In sddition, the intent te stock mere sturgeen in the initial veers of the
program is 2gually clearir the required 401 Cartficatior (p. 66}

3l Juvenile White Sfurgeon Stocking
g} Shock & 500 yearlings annually & Wanaham Resenvair Ik Yeors 3 4 ano 5 o
increase the reservair wiite sturgean gopulation
&) Stock 3,500 peanings annually In Prisst dopids Resarvoicin Years 3, 4 ond 3 0a
incrense the resgrwalr Wwihite sturgean populotion.

ndeed, Lhe slecsing reguirgment e the 400 cenilivabion iz even higher than whal s
enumerzted in the WSRMP, indicating the importance of, and ~eed for, increzsing the
population in the first five years of implementatian of tae WEMP. Clearky, The WSMP and 401

cal for stacking 5, 500 fish —ar morz - inthe e pocls during the early vears af the pragram.

Cenetls cancerns are net warrantad

Ao oprevigusly stated, the sravicion to cteck &500 fish in the first five years is a purpose-criven
plan baszrd nn acknowledzsd values ta stakehnlders, researchers and resonrce managers, The
importance of releasing larger qumbers of sturgeon in the early vears is to rapidly -ebuild the
population 401, p. 20; W5SM=, p, Z0).  The releases will bave the additional benefit of,
“reduceling] the time reguired o produce the needed smpincal post-releess survival estimares”
and croate a merc robust data set [P Anders, cepert testimony, Fobraare 27, 2014),
Additianally, tae Monitoring and Evaluation [MEE) cbjectives in WEMP reguire astimates of
survival, growth rate, distribution, habitat use and car-ying capacty, beginning in the third vear
of the program. In turr, the estimates will inform future stacking actmes,

[he va e nstacking & 500

Proponents of raducing the stocking level base their praposal on an irdsterminate risk ta
conservation genztics and the passiblz risk of inbrzeding depression In the aroodstack
popdlalivn seme 20 years in the Tulure, To sddeess Lhis goal Coville Confederaled Tribes
proposes stecking 4,332, not the 5,500 in the WERE and 401, But with respect to conservation
genatics and inbreeding deprecsion, this reduction in stacking makes little if any measurezble
difference. Indeed, Or, Andr=a Schreier stated, "7 fongstiy gon’t think there is muckh oifferance
detwesn the proposals from o geagtie perstective” 1 statement was explicitly supparted by
Dr. Paul dnders and irnplicitly sapporled by D, Slews Blarkership, wowo goived al a concurrent
conclusion {3, Blankenship, cxpeort tostimeny, February 27, 2014), With regards to the rsks
astocizted wits genstic depreszian, there iz no compelling nformation that warrants a change
in stratemy.
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3. Conclusion

The Yakama Matior suggests that this dispute is no longer akout the science, as the gznetiz
raoncerns hrnuzht forth a5 the hasis far reducing the stacking level in the WERP have hean
cramincd and dizmissed by technical cxperts. 2osent the technical issuc, this dispute as it now
stancs can anly be abouar the decision process itzelf and the enforceakility of terms and
conditions in the agreemsents made by Parties to the PRFF. The Parties must consider whether
an agreemant that can be cranged without compelling reason or conssnsus of the Part es has
muck walue a: all. The terms of tha Agreement allow the Faries to modify its provisions, but
the raguirement for consensus was carefully and deliberately crafted to prevent ane ar a faw
Farties from forzing their management pricrities an the other Parties, To allow ctherwiss
underm nes the integrity of this Agrzement and, indeed, any agreemsnt made by the Parties

now ar in the future.

Accarding to the experts, there is very [itt & difference between the twa stecking propasals at
thz canter of this debate, given the intent and purposes spelled out in the WaMMF and the 401.

The Yakama Nation sess no compelling reason to abandon the stocking levels agreed ta by the
Parties and concludes that the terms and conditions of the WSMP kind tha Partizs to the
default conditior of stecking 6,500 sturgean in Wanapam and Priest Rapids pocls in 2014,
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Letter from PRFF Chair to Washington Department of Ecology
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Report from the PRFF White Sturgeon Subcommittee to the PRFF

REPORT OF PRFF WHITE STURGEON SUBCOMMITTEE MEETING

To: Tracy Hillman, Chair
Priest Rapids Fish Forum (PRFF)

From: PRFF White Sturgeon Subcommittee
Date: April 25,2014
Subject: Discussion of Appropriate Number of Juvenile Sturgeon to Release into the Priest Rapids

Project Areain 2014

The White Sturgeon Subcommittee of the PRFF met on April 11, 2014 to discuss the issue of “the
appropriate number of juvenile sturgeon to release into the Priest Rapids Project Area in 2014.”
Previous discussions have taken place in recent PRFF meetings, and there has been a lack of consensus
regarding the appropriate number to release. Therefore, the PRFF elected to move the issue into the
dispute resolution process in an attempt to resolve the issue. Included in the dispute resolution process
is a requirement of the PRFF to appoint a subcommittee from its membership to address the disputed
issue and arrive at a recommendation for the PRFF to consider. Accordingly, this report is a summary of
the subcommittee meeting that was held, and the agreed upon recommendation to be delivered to the
PRFF.

Subcommittee members and other meeting attendees discussed the issue before them. Release
numbers discussed included 4,332, 5,000%, and 6,500 juvenile sturgeon. Representatives presented their
rationale supporting their positions. Members noted that there is no “new” science or data, beyond
what is currently available, to inform the discussion. After extended discussion on the issue,
subcommittee members stated their final positions. Representatives of the Yakama Nation and Umatilla
Tribes concluded that the number should be 6,500 because the technical evidence does not indicate a
need to move off the 6,500 identified in the White Sturgeon Management Plan. Accordingly, they found
no basis for concluding that a number other than 6,500 is appropriate. In contrast, representatives of
the Colville Tribes, Grant PUD, and the USFWS believe the number should be 4,332, but would
reluctantly support 5,000 to avoid further dispute. The representative of the Wanapum Band believes
the number should be 4,332, but would discuss the release of 5,000 with her superiors. These parties
concluded that a conservative approach that balances maternal contributions should be used to avoid
future inbreeding depression. They believe this approach is consistent with the White Sturgeon
Management Plan, which states that genetic integrity of the wild sturgeon population should be an
important component of the supplementation program and that “up to” 6,500 fish should be planted

®The 5,000 release number was approved by the Rocky Reach Fish Forum as the number of juvenile sturgeon to release into
the Rocky Reach Project Area in 2014. During the Rocky Reach Fish Forum meeting, it was suggested by voting members of both
the RRFF and the PRFF that the 5,000 number should be considered by the Priest Rapids Fish Forum.
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annually. Consequently, there was a lack of consensus among subcommittee members regarding the
appropriate number of juvenile sturgeon to release in 2014.

The subcommittee concluded their meeting with a recommendation that the issue be raised to the PRFF
Policy Committee. In addition, the subcommittee requests that the PRFF Policy Committee should
provide guidance or a Statement of Agreement (SOA) that outlines the protocols to be used in
determining the appropriate release numbers post-2014.

White Sturgeon Subcommittee Meeting Participants

Subcommittee Members: Other Participants:

Bob Rose, YN Donella Miller, YN

Chad Jackson, WDFW Steve Parker, YN

Doris Squeochs, Wanapum Patrick McGuire, DOE

Jason McClellan, CCT Tracy Hillman, PRFF Chair

Mike Clement, GCPUD Denny Rohr, PRFF Policy Committee Chair
Steve Lewis, USFWS

Tom Skiles, CTUIR
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Report from the RRFF White Sturgeon Subcommittee on the Number
of Juvenile Sturgeon to release into the Rocky Reach Project Area in
2015

On April 28", 2014 select members from the RRFF met at CPUD to discuss the next phase of white
sturgeon supplementation into the Rocky Reach Project Area (RRPA). Also in attendance was Mike
Clement from GPUD and Andrew Gingerich from DPUD. | believe the meeting was very productive and
the group identified a clear next step towards plan development. The group did generally agree that it’s
likely to take the remainder of 2014 to finalize a new RRPA white sturgeon supplementation plan that
would begin in 2016. As such, the group did discuss a more pressing matter which is how many fish
stock in 2015. With brood stocking activities starting next week (May 15"), affected hatcheries and
funders (PUDs) need some level of certainty and/or direction as to how many fish need to be raised and
where. Deciding stocking rates now will hopefully avoid any disputes in late-2014 and/or early-2015.

Provided below is a summary of the proposed white sturgeon stocking strategy for the RRPA for release
year 2015 that the group discussed. The strategy is based mostly off the existing CPUD white sturgeon
management plan with some additional guidance added. This strategy was also suggested for stocking
into the Priest Rapids Project Area (PRPA) in 2015, so please share this information with the members of
the PRFF. Please note that the below is based off my notes from the group discussion. Members from
both fish forums should discuss the strategy and change/modify the guidance provided as

necessary. However, | believe both programs should be standardized to the greatest extent possible.

2015 White Sturgeon Stocking Strategy:

e Between 0-6,500 age-1 juvenile white sturgeon may be released into the RRPA (and PRPA).
e A minimum of 18 half-sibling families must be produced in order for 6,500 fish to be released.
e If >18 half-siblings are produced the stocking rate will not exceed 6,500.
e If <18 half-siblings are produced, a reduced and pro-rated release strategy will be employed.
o (e.g., 6,500 fish/18 half-sib = 361 fish/half-sib; thus if 10 half-sibs are produced the 2015
stocking rate would be 10 X 361 or 3,610 fish).
o Regardless of how many half-siblings are produced, family equalization will be reflected in the
release to the greatest extent possible.
e If multiple spawning events occur and result in significantly >18 half-siblings, all reasonable
attempts will be made to not stock the same half-siblings into the RRPA (and PRPA) in 2015.
e The ultimate stocking rate identified for 2015 does not necessarily have any baring or relation to
future stocking rates developed for 2016 and beyond.
o All entities involved in brood stock collection agreed to fish the entire contracted length of time
and collect as many spawners as possible as opposed to fishing until a 6 female and 6 male
collection goal was achieved.
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