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e Corey Wright will share Aimee Reed’s publication on the effects of thiamine supplementation on
the survival and condition of hatchery-reared steelhead with the PRFF.

e laura Heironimus will share Aimee Reed’s proposal to the Yakama Nation with the PRFF.
Decision Items:
e None

l. Welcome and Introductions

Tracy Hillman welcomed everyone to the meeting and identified all attendees.

1. Agenda Review

The PRFF reviewed and approved the June agenda.

1. Approve May Meeting Notes
The PRFF reviewed and approved the 1 May 2024 meeting minutes.

V. Review Action Items
The PRFF reviewed the following action item from the May meeting:

e Ralph Lampman will update the Upper Columbia Juvenile Source Lamprey Datasheet and send it
to Tracy Hillman for distribution to the PRFF. Ongoing.

e laura Heironimus will provide the PRFF with WDFW reports describing and summarizing their
sampling of White Sturgeon in John Day reservoir. Complete. Laura provided the reports on 5
June.

e Tracy Hillman and Mike Clement will draft language regarding a five-year extension of the 2016
White Sturgeon stocking SOA. This will be shared with the PRFF and discussed during their June
meeting. Complete. Tracy indicated that after a discussion with Mike, they believe it is best to
review the 2016 SOA on an annual basis. This is because continued collection of broodstock
downstream from McNary Dam may not be feasible in the future. Thus, it is appropriate to
evaluate the SOA on an annual basis.

V. Pacific Lamprey

Juvenile Survival Studies — Ralph Lampman introduced Daniel Deng, Pacific Northwest National
Laboratory (PNNL), who, with his colleagues at PNNL, has been conducting juvenile Pacific Lamprey
survival studies in the lower Snake River. Ralph said these studies can help inform PUD survival studies
in the upper Columbia River and answer questions members have regarding juvenile Pacific Lamprey
studies. PNNL has been and continues to conduct juvenile survival studies in the Snake and Columbia
rivers.

Daniel gave a presentation titled “2023 Juvenile Lamprey Study at Lower Granite Dam and Lower
Monumental Dam: Preliminary Results” (see Attachment 1). Daniel began by identifying all the
researchers involved with the survival study. He then described the study design, which included the use
of the Virtual Release/Dead-Fish Correction (ViRDCt) Dam Passage Survival Model. This model includes
the release of both live and dead juveniles and assumes the probability of the dead-released fish arriving

PRFF
5 June 2024
Final Meeting Notes



at the tailrace array and being detected is representative of the probability of arrival and detection of
live fish from the virtual release group that die during dam passage. He then identified the locations of
the detection arrays, including a description of the hydrophone arrays deployed at Lower Granite and
Lower Monumental dams, and juvenile lamprey release locations. He also described the Juvenile Salmon
Acoustic Telemetry System (JSATS) tag that was used to tag juvenile lamprey. This small tag (12 mm x 2
mm) was designed for juvenile lamprey. It has a mass of 0.08 g and a battery life of roughly 30 days at a
5-sec pulse rate. Following the description of the acoustic tag, Daniel discussed their testing of the
model assumptions. He noted that dam passage survival may have been underestimated because the
spatial distribution of dead-released fish differed from that of live-released fish that died during dam
passage. In addition, if most of the mortality occurs on the screens, dam passage survival may have been
further underestimated.

Daniel described the results of their studies at Lower Granite and Lower Monumental dams during 2022
and 2023. He showed the passage timing of larvae and juveniles at both dams and the correlation
between passage timing and river flows. Full season survival of run-of-the-river juveniles was 0.8146 (SE
= 0.0443) at Lower Granite Dam. At Lower Monumental Dam, full season survival of run-of-the-river
juveniles was 0.8367 (SE = 0.586). At both dams, he partitioned survival rates based on early and late
season, and on passage routes (i.e., powerhouse, spillway, spill to the gas cap, and performance
standard spill). Daniel indicated that it was difficult to estimate survival for the entire run because of the
protracted migration of juveniles. For run-of-the-river larvae, full season survival rates at Lower Granite
Dam were much lower (0.2904; SE = 0.1592) than for juveniles. This is likely because most of the larvae
were not actively migrating. Only 46 of the 262 larvae released were detected at Lower Granite Dam.

Daniel described detection probabilities for run-of-the-river juveniles along the reach from the Lower
Granite Dam forebay to Ice Harbor forebay. For acoustic tags, detection rates ranged from 0.9853 to
0.9959 depending on location. Detection rates for PIT tags were much lower (0.0526-0.1445). Based on
these detection probabilities, Daniel identified survival rates and cumulative survival rates for run-of-
the-river juveniles through each of the four Snake River dams during 2022 and 2023. Acoustic tags
generated higher survival estimates than did PIT tags. He also compared cumulative survival rates for
run-of-the-river and hatchery-origin (artificial propagation) juveniles. Cumulative survival rates for run-
of-the-river juveniles were higher than cumulative survival rates for hatchery-origin juveniles. Daniel
indicated that hatchery-origin juveniles may not provide a good representation of natural-origin fish
migration.

Daniel described the behavior (percentage of fish migrating through different routes through the dam)
of run-of-the-river juveniles at Lower Granite and Lower Monumental dams during day, night, spill to
the gas cap, and performance standard spill. In general, most of the juveniles passed through the
powerhouse and spillway; few passed through the juvenile bypass system. At Lower Granite Dam, a
larger percentage of juveniles passed through the powerhouse during the day than at night. In addition,
a larger percentage of the juveniles passed through the powerhouse during performance standard spill
than during spill to the gas cap. Powerhouse passage probability at Lower Granite Dam varied directly
with cross-channel approach location and outflow and inversely with spill proportion. At Lower
Monumental Dam, powerhouse passage probability varied inversely with both cross-channel approach
location and spill proportion. The relationship between powerhouse passage probability and outflow
varied depending on spill. That is, there was an inverse relationship during spill to the gas cap, while
there was a direct relationship during performance standard spill. Daniel then described the forebay
residence and tailrace egress times for run-of-the-river juvenile lamprey at Lower Granite and Lower
Monumental dams. He noted that forebay residence time was less than five days at both dams. Once
the fish entered the forebay, they moved quickly through the dams. Tailrace egress times varied
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depending on spill. Egress times at both dams were longer for periods during performance standard
spill.

Daniel summarized the results from the study as follows:

e Dam passage survival for run-of-the-river juveniles was lower in 2023 than in 2022 at Lower
Granite Dam.

e Juvenile survival rates from Lower Granite Dam to Central Ferry and Lower Granite Dam to Ice
Harbor Dam were similar in 2022 and 2023.

e Juvenile survival rates were similar for powerhouse and spillway passages at Lower Granite
Dam.

e Juvenile survival rates were lower through the powerhouse compared to the spillway at Lower
Monumental Dam (a high degree of uncertainty attended these survival estimates).

e Juvenile survival was higher during spill to the gas cap than during performance standard spill at
both Lower Granite and Lower Monumental dams; however, a high degree of uncertainty
attended these estimates.

e  Majority of larvae did not appear to migrate.

e Survival of hatchery-origin juveniles was lower than run-of-the-river juveniles.

e Very high uncertainty was associated with PIT-tag estimates.

e Forebay residence times were generally low (< 5 hours).

e Tailrace egress times were highly variable and highest during performance standard spill.

e Passage route through the two dams was affected by spill, cross-channel approach location,
total discharge, and diel period.

Daniel concluded by acknowledging all the entities and individuals involved with the study.

Mariah Mayfield asked about the average detection range of the JSATS tag. Daniel indicated that the
detection range depends on the site but was about 100-150 m in the forebay. Detection range is less in
the tailrace. Knowing the detection range informed the distribution of receivers at the dams. Mariah
then asked whether the life of the tag is still around 30 days. Daniel responded that the life of the tag is
still around 30 days. He added that the batter life is currently the primary bottleneck for survival studies.
He said they have a generation Il battery, which could extend the battery life, but they do not have a
vendor in the US to produce the battery. Mariah asked about the availability of tags for other survival
studies (e.g., survival studies in the Upper Columbia). Daniel said it would depend on the timing of the
study and the number of tags ordered. Tags are prioritized for those entities that funded and helped
develop the technology (e.g., tribes, Army Corps of Engineers, etc.).

Ralph Lampman asked for more clarification on why survival was lower during performance standard
spill compared to spill to the gas cap. Ryan Harnish indicated that the difference could be related to
egress rates and possible impingement of juvenile on screens. Ralph asked whether there were any
differences in juvenile survival between day night passage. Ryan responded that juveniles passed at
about equal rates during day and night and spill to the gas cap and performance standard spill may have
affected the results. Bob Mueller noted that all fish were released at dusk and that may have affected
day versus night passage rates. Ralph asked whether a comparison between the numbers of juveniles
collected in the juvenile bypass system and the number of juveniles detected moving through the
bypass system could be used to predict total juvenile run size. Ryan indicated that there would be issues
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doing that because the number of fish entering the powerhouse varies widely based on several factors
including flows and operations. With more years of data, they may be able to model it using several
covariates. Ralph commented that the difference between cumulative survival rates for hatchery-origin
juveniles and run-of-the-river natural-origin juveniles is likely related to the size of the juveniles. That is,
hatchery-origin juveniles were smaller than the natural-origin run-of-the-river juveniles. Ralph said they
have provided hatchery juveniles that are larger and more similar to run-of-the-river juveniles for the
2024 acoustic telemetry study to investigate this further.

Andrew Gingerich asked whether they looked at the time of day of performance standard spill and the
time when fish passage occurs. Ryan indicated there could be a correlation between timing of
performance standard spill and fish migration. Performance standard spill occurs during the same hours
each day and juvenile lamprey tend to be more active at night. Ryan added that it would be difficult to
tease out those effects on fish passage behavior. Corey Wright asked how many dead fish were used in
the studies and whether there is a certain proportion of dead to live fish that is needed to carry out a
statistically valid survival study. Ryan indicated that they released 50 dead fish at each dam. He noted
that this is on the low side of a recommended study. The release of 200 dead fish would be a more
appropriate target to account for all the variability in detecting dead fish in the tailrace array.

Ralph asked about the mechanism for longer egress times during performance standard spill. Ryan
suggested that eddies can form in the tailrace and therefore the hydraulics within the tailrace may
explain some of the variation in egress times. During gas cap spill, more fish pass through the spillway
and those fish are likely pushed rapidly out of the tailrace. Ralph asked about any lessons learned, or
whether they would do anything different in future studies. Ryan indicated that they would change the
distribution of dead fish among the different passage routes at the dams. Having more information on
the distribution of live fish passing through different routes helps inform the distribution of dead fish
releases. They would release fewer dead fish into the bypass system and more into the turbine intake.
They would also increase the sample size of dead fish used in the studies. Ralph wondered whether the
larvae survival rates could be improved by PIT tagging a larger number of larvae. Ryan indicated that few
PIT-tagged larvae were detected based on his last query of the PIT-tag database. He said they will
continue to track the PIT tags by querying the PIT-tag database more frequently. Ralph asked whether
tagging more larvae in more years would help improve survival estimates. Ryan and Daniel indicated
that it would take a lot of PIT tags given the low detection probabilities at the dams. Daniel noted that
378 larvae were tagged and few of those were detected. Finally, Ralph asked whether juvenile lamprey
migrated primarily in the thalweg or away from the thalweg. Bob responded that based on earlier pilot
studies, juveniles tended to migrate along the thalweg low in the water column.

The PRFF thanked PNNL for the presentation and for responding to questions. They also thanked the
RRFF and the ASWG for attending the meeting.

Grant PUD Adult Trapping Efforts in 2024 — Mike Clement reported that trapping for adult Pacific
Lamprey will be similar to last year and will follow the approved SOA. Grant PUD plans to begin trapping
mid-July. He added that counts this year appear to be lagging behind those in previous years. Based on
coordination with Douglas PUD, all fish captured during the first four weeks will be provided to Douglas
PUD for translocation upstream from Wells Dam. Fish captured during the second four-week period will
be transported and released at Kirby-Billingsley Hydro Park upstream from Rock Island Dam.

Other Pacific Lamprey Items — Tracy Hillman reported that the Pacific Lamprey Conservation Initiative
will be holding their Native Lamprey Workshops this year. The goals of the workshops are to raise
awareness of native lamprey species and assist participants in incorporating lamprey conservation into
restoration projects, including permitting, passage design, in-water work activities, and other
considerations. The workshops, which are free, will use both classroom and field instruction to provide

5

PRFF
5 June 2024
Final Meeting Notes



participants with knowledge of the ecology, habitat needs, cultural significance, and conservation of
lamprey species in the Pacific Northwest. For our region, the workshop will be held in Omak, WA, on 24
and 25 June. Registration is open.

Ralph Lampman reported that the Yakama Nation recently applied for funds from the Bureau of Indian
Affairs (BIA) to explore innovative methods for collecting juvenile Pacific Lamprey for survival studies.
The work will primarily occur at Rock Island Dam and in tributaries and canals (mostly within the
Wenatchee and Entiat rivers). They requested $86,500 from BIA. Ralph shared the proposal with the
PRFF on 5 June.

Ralph shared a time series of adult Pacific Lamprey counts with the PRFF (see figure below). These
figures show the relationship between adults counts at McNary, Priest Rapids, and Ice Harbor dams for
the period 2000 to 2023. These reflect 24-hour counts.
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He also showed the number of juvenile Lamprey sampled at Lower Granite, Little Goose, Lower
Monumental, and Rock Island dams during the period 2013 to 2023 (see figure below). More juveniles
are collected at the Snake River dams than at Rock Island Dam.

Ralph explained that the take home from these figures is to show that there are plenty of adults
reproducing in the Upper Columbia River system and likely juvenile numbers are very similar compared
to Snake River. Currently, there is no effective infrastructure to capture those juveniles, so that needs to
be a focus for the region (i.e., fish are available, but we need to be able to capture them).
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Juvenile Lamprey Sampled from
Snake and Upper Columbia River Dams
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Ralph shared a figure showing the number of adult Pacific Lamprey collected and translocated by the
Umatilla, Nez Perce, and Yakama Nation tribes during the period 2000 to 2020 (see figure below).

a
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Lastly, Ralph indicated that the Pacific Lamprey Policy Committee met in May. This was a follow-up
discussion from the December 2023 meeting.

VI. White Sturgeon

White Sturgeon Broodstock Collection — Corey Wright gave a brief presentation on the collection of
White Sturgeon broodstock downstream from McNary Dam (see Attachment 2). He indicated that they
fished for broodstock for two weeks beginning on 13 May. River flows were about 32% of the 10-year
mean, while water temperatures were 0.9°C above the 10-year mean. Corey said they captured 119 fish,
three of which were caught twice, and one fish was caught three times. They landed 124 fish, resulting
in a mean catch rate of 8.9 fish per day. They conducted biopsies for sex and stage of maturation on 34
fish (12 females and 22 males). The size (fork length) of fish captured ranged from about 75 cm to 275
cm with most of the fish around 225 cm. Corey also discussed the recaptures of PIT-tagged fish versus
first encounters over the period 2012 to 2024. Corey indicated that the fish were spawned on 4 June at
the Yakama Nation Sturgeon Hatchery. The spawning resulted in a successful 6 x 5.7 matrix (one female
produced enough eggs for only four males) resulting in 34 families.

Ralph Lampman asked for more clarity on the recaptures versus first encounters. He asked specifically
about the Y-axis. Corey indicated that the Y-axis shows the ratio of recaptures to newly tagged fish. For
example, a value of 2 would mean there are twice as many recaptures as newly tagged fish. Ralph
pointed out that the mean of 0.8 seems to be too low compared to the ratios shown in the graph. Corey
said the mean value does seem low and will recheck it (during the meeting, Corey recalculated the mean
and revised it to 1.6). Laura Heironimus asked whether the ratio of recaptures to newly tagged fish
represents only broodstock-sized fish or all fish. Corey said it represents all fish of all sizes. It is not just
broodstock. Laura also asked whether they see higher recaptures of males or females. Corey said he was
unsure whether they recapture more males or females. They catch more males but does not know
whether recaptures are higher for males.

Other White Sturgeon Items — Laura Heironimus stated that Aimee Reed (ODFW) provided results on
egg thiamine concentrations from unfertilized eggs collected from female sturgeon at the Yakama
Nation Sturgeon Hatchery in 2023. Laura shared the following figure, which shows the relationship
between losses and egg thiamine concentrations for different females. In general, losses were inversely
correlated with egg thiamine levels (i.e., lower losses were associated with higher thiamine
concentrations). Aimee will repeat this work with eggs from six females spawned at the hatchery this
year. Aimee submitted a proposal to the Yakama Nation to evaluate thiamine supplementation on
larvae survival. Laura is working with Aimee on another proposal to evaluate thiamine concentrations in
fertilized eggs from natural-origin females downstream from Bonneville Dam. These will be compared to
those from John Day sturgeon. She added that sturgeon that forage on shad, which have high levels of
thiaminase (an enzyme that breaks down thiamine), could be contributing to the low levels of thiamine
in sturgeon. This, in turn, can result in lower survival of sturgeon larvae. Corey Wright indicated that
Aimee recently published a paper on the effects of thiamine supplementation on the survival and
condition of hatchery-origin steelhead. The mortality rate of thiamine-supplemented fish was 2.9%,
while the mortality rate of un-supplemented fish was 13.8%. Corey said he will share the paper with the
PRFF. Laura said she will share Aimee’s proposal with the PRFF. Laura also noted that treating embryos
is relatively inexpensive.
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2023 Sturgeon, Yakima Nation Fisheries
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Figure 1: Sturgeon egg thiamine concentration in total thiamine (nmol/g egg) against early rearing
maortality of 6 females for the month of June 2023,

VII.  Adjourn

With no additional business to discuss, Tracy Hillman adjourned the meeting at 12:00 pm.

VIIl. Next Meeting
The next meeting of the PRFF will be on 3 July 2024.
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:??f/ Study Design

Northwest  Receiver Deployment at LGR

JBS and Raceways

R

:‘f/ Study Design

Northwest  Receiver Deployment at LMN
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il Study Design

Pacific : :
Northwest  Acoustic Transmitter

» Designed for juvenile lamprey
and eels

Micro-battery
* Dimensions: 12.0 mm x 2.0 mm

* Mass: 0.08 g

* Source level: 148 dB

I * Tag life: ~30 days at 5-s pulse
‘ rate interval

Circuit board

PZT transducer

+ Carrier frequency: 416.7 kHz

" survival

Pacific
Northwest  ViRDCt Model Assumption Tests — ROR Juveniles

« The temporal distribution of dead-released fish did not differ from that of live-
released fish that died during dam passage at LGR and LMN

» The spatial distribution of dead-released fish differed from that of live-released
fish that died during dam passage at LGR and LMN

= Too many dead tagged fish released into the JBS, which had the highest rate of
detection

= Dam passage survival may have been slightly underestimated

= If most mortality of lamprey that enter the turbine intakes occurs on the screens, then
dam passage survival may have been further underestimated
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~7 Lamprey Passage Timing at LGR

Pacific

All 312 0.8146 0.0443 F
All 119 0.8507 0.0683
All 193 0.7986 0.0559
PH 185 0.8058 0.0537
SW 127 0.8321 0.0572
All 91 0.7156 0.1171
All 233 0.8411 0.0484
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Pacific
Northwest
NATIOMAL LABORATORY

detected passing LGR

LGR Dam Passage -

N

Pacific
Northwest
NATIONAL LABORATORY

Juvenile lamprey sampled
in JFF

* Mar 1 — Oct 1 2023
Total: 3,538
March: 85 (2%)
April: 981 (28%)
May: 2,093 (59%)
June: 373 (11%)
Jul — Sep: 6 (<1%)

Larval lamprey sampled in
JFF
= Total: 78
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Survival - LGR

46 of 262 (18%) of larval lamprey released upstream of LGR were

ROR larvae

46 0.2904 0.1592
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RSW
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Pacific
Northwest

NATIONAL LABORATORY

N

Pacific
Northwest
NATIONAL LABORATORY

Survival
Detection Probability Estimates — ROR Juveniles

AT ROR juv. p (SE) PIT ROR juv. p (SE)

LGR Forebay

LGR Tailrace
Central Ferry
LGS Forebay

LMN Tailrace
IHR Pool
IHR Forebay

Survival - LMN

1.0000 (0.0000)
0.9959 (0.0041)
0.9959 (0.0041)
0.9915 (0.0060)
0.9895 (0.0074)

NA
0.9889 (0.0078)
0.9927 (0.0073)
0.9853 (0.0103)
0.9912 (0.0087)
0.9881 (0.0118)

NA

NA

17

LMN Dam Passage — ROR juveniles

178
69
109
77
87

NA
0.1445 (0.0545)
NA
NA
NA
Not estimable
NA
0.0526 (0.0512)
NA
NA
NA
Not estimable
0.1429 (0.1323)

0.8367 0.0586
0.7924 0.0929
0.8526 0.0673
0.7690 0.0993
0.9162 0.0536

"May have been underestimated. LMN-to-IHR pool survival estimated to be 0.9014 (0.0798).
2May have been underestimated. LMN-to-IHR pool survival estimated to be 0.8574 (0.0742).

/

Likely overestimated.
Of the 7 fish detected
downstream of MCN, 1
was detected at MCN




Pacific

Survival probability

Pacific

12

" Survival

Northwest ~ Reach Estimates — ROR Juveniles (2023 vs. 2022)

LGR LGS LMN IHR
1.0 4
09 | =F— ES : T }
0.8 :% ‘qE:I:_
07 )
0.6
05 -
04
0.3
0.2
01| — 5o
0.0 . . : : : : : : :
720 700 680 660 640 620 OO 580 560 540 520

2 el

River kilometer

Northwest  Cymulative — ROR Juveniles & Larvae

LGS LMN IHR MCN

1.0 A

0.8 A

0.6 -

0.4

Survival probability

0.2

—@— ROR AT juveniles
—@— ROR AT larvae
—@— ROR PIT juveniles

0.0

PRFF
5June 2024
Final Meeting Notes

T

T T

T v.v T T T T T

720 700 680 660 640 620 600 580 560 540 520 500 480 460

River kilometer

18



"

Pacific
Northwest

NATIOMAL LABORATORY

"

Pacific
Northwest

MATIONAL LABORATORY

PRFF
5June 2024
Final Meeting Notes

Survival
Cumulative — May 3 & 5§ ROR & Hatchery Juveniles
LGR LGS LMN IHR
1.0 1
0.8
=
3
8 06
2
a
2
S 0.4
=1
w
0.2 -
—@- ROR
—@— Art prop
0.0 T T T T T T T T
700 680 660 640 620 600 580 560 540 520
River kilometer
Survival
Cumulative — ROR Juveniles (2023 vs. 2022)
LGR LGS LMN IHR
1.0
0.9
0.8 -
Z o7
=}
2 06
°
2 05+
2
S 04
=
- 0.3 1
0.2 ~
—@- 2022
0.1 1| —@— 2023
0-0 T T T T T T T T T

700 680 660 640 620 600 580 560 540

River kilometer

19



~7"  Behavior - LGR

Pacific
Northwest  Factors Affecting Passage Routing — ROR Juveniles

Day 198 4
Night 114 8 37 45 13 42 55
GC (May-Jun) 71313 6 49 55 8 37 46
PS (May-Jun) 51 4 80 84 2 14 16
Overall 312 5 54 59 7 33 41
2022
Overall 270

"GC: Gas Cap; PS: Performance Standard

~7"  Behavior - LMN

Pacific
Northwest  Factors Affecting Passage Routing — ROR Juveniles

~ TotalN  PH%  RSW% DeepSpill% Spillway %
83 41 5 54 @)

Day

Night 96 37 10 53 64
GC (May-June) 98 28 g 63 73
PS (May-Jun) 77 53 7 40 47
Overall 179 39 8 54 61

*GC: Gas Cap; PS: Performance Standard
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*@V/ Behavior - LGR

Pacific Factors Affecting Passage Routing — ROR Juveniles (2022 &
Northwest  2023)

NATIONAL LABORATORY
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7" Behavior - LMN

Pacific
Northwest  Factors Affecting Passage Routing — ROR Juveniles
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~7 Behavior - LGR

Pacific
Northwest  Forebay Residence & Tailrace Egress Times — ROR Juveniles
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7 Behavior - LMN

Pacific
Northwest  Forebay Residence & Tailrace Egress Times — ROR Juveniles
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Pacific

Northwest Summa ry

NATIGNAL LABORATORY

+ LGR dam passage survival lower in '23 compared to '22 for ROR juveniles
* LGR-10-CF and LGR-to-IHR similar in '23 and 22 for ROR juveniles
+ ROR juvenile survival similar for powerhouse and spillway passed fish at LGR

+ ROR juvenile survival lower through LMN powerhouse compared to spillway but estimates
associated with relatively high degree of uncertainty (not statistically different)

+ ROR juvenile survival higher during GC spill than PS spill at LGR and LMN but estimates
associated with relatively high degree of uncertainty (not statistically different)

+ Larval fish did not appear to migrate

+ Survival of artificially propagated juvenile lamprey lower than ROR juveniles
« Very high uncertainty associated with PIT estimates

+ Forebay residence times generally quite low (<5 h)

+ Tailrace egress times highly variable and highest during PS spill

+ Passage routing affected by spill, cross-channel approach location, total discharge, diel
period

Pacific

notwest  ACKNoOwledgments

NATIONAL LABORATORY

« US Army Corps of Engineers for funding the study
« Corps-Tribal Lamprey Work Group for project coordination and guidance

+ Yakama Nation Fisheries for supplying fish for surgeon training and dead fish releases
= Ralph Lampman, Tyler Beals, Dave'y Lumley

+ U.S. Army Corps of Engineers Staff for field support:
» Elizabeth Holdren, David Miller, Denise Griffith, Axel Addis, Deb Snyder, Brooke Gerard

- Fish collection from various agencies:
» Matt Paulsen, Paul Burke, Darren Chase, Shawn Rapp, Lauren Thielman, Mark Morasch, Mary Spanos and many technicians

- Pacific Northwest National Laboratory Staff:
» Emily Akins, Kevin Baar, Brandon Boehnke, Jill Janak, Adam Hall, Pascal Elsinghorst, Brnianna Friedman, Adnan Garza, Kris Hand,
Joe Hawkins, Kathy Lavender, Xingmin Lin, Brian Mason, Adam Meyers, Kristian Nelson, Aaron Newton, Taylor Oxman, Guanze
Peng, Brett Pflugrath, Jackie Razey, Radrigo Ruiz, Cassy Shaffer, John Stephenson, Thuy-Dung Tran, Dana Vesty, Meijuan Wang,
Hongliang Xu, and many more
+ Columbia Basin Research, University of Washington for reviewing the statistical results
= Rebecca Buchanan , Rich Townsend

- U.S. Department of Energy for co-funding the technology development
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Pacific
Northwest

NATIONAL LABORATORY

Zhiqun.deng@pnnl.gov; http://JSATS.pnnl.gov/
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Attachment 2

Presentation by Corey Wright on 2024 White Sturgeon
Broodstock Collection

Spawn

* Yesterday
* 6x57
e 34families
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Mddle two weeksin May

May 2024

Wed Thu Fri Sat
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oOutflow / Outflow 10YrAvg (kcfs)

50

River Environment
Outflow, Outflow 10YrAvg

T T T T T T
) A 3 ° o N
Ny > > o > v v ¥
& & & & & & & &

T
v

— 2024:MCPWoutflow — Ag14-23:MCPW.outflow

26

32% below10Y mean



River Tenperature

River Environment
Temperature WQM, Temperature (WQM) 10YrAvg

Temp WQM / Temp (WQM) 10YrAvg (C)
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Captures

0.9° Cabove 10Y rmean

* 119 individuals captured, 3 caught twice and 1 three times; 124

tatal landings

* Mean of 89 fish per day

» Bopsy for sex and stage of maturation on 34 individuals

SEX/MATCODE Count

F1-2 2
F3 1
F5 9
Total Females 12
M1-4 6
M5 16
Total Males 22
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Szes

Size Distribution
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Spawn

* Yesterday
* 6x57
* 34families

Questions
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