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Priest Rapids Fish Forum 
 Conference Call 

Wednesday, 5 June 2024 
10:00 a.m. – 12:00 p.m. 

 

FINAL MINUTES 

PRFF Members 
RD Nelle, Emily Orling, USFWS  Patrick Verhey, Benjamin Cox, WDFW 
Ralph Lampman, Keely Murdoch, YN  Chad Brown, WDOE 
Nathan and Clayton Buck, Wanapum  Aaron Jackson, Carl Merkle, CTUIR 
Jason McLellan, Bret Nine, CTCR  Steve Lewis, BIA 
Mike Clement, Chris Mott, Grant PUD  N/A, CRITFC 
Tracy Hillman, Chair    

Meeting Attendees 
Mike Clement, Grant PUD  RD Nelle, USFWS 
Patrick Verhey, WDFW  Chris Mott, Grant PUD 
Ralph Lampman, YN  Cory Kamphaus, YN 
Jason McLellan, CTCR  Laura Heironimus, WDFW 
Nathan Buck, Wanapum  Corey Wright, Blue Leaf 
Ryan Harnish, PNNL  Andrew Gingerich, DPUD 
Mariah Mayfield, DPUD  Kristi Geris, Anchor QEA 
Bill Towey, CPUD  Lance Keller, CPUD 
Scott Hopkins, CPUD  Robert Mueller, PNNL 
Tao Fu, PNNL  Keely Murdoch, YN 
Daniel Deng, PNNL  Katherine Deter, PNNL 
Tracy Hillman, Chair   
  

Action Items: 

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

• Laura Heironimus will share Aimee Reed’s proposal to the Yakama Nation with the PRFF. 

Decision Items: 

• None  

I. Welcome and Introductions  

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

II. Agenda Review  

The PRFF reviewed and approved the June agenda. 

III. Approve May Meeting Notes  

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

IV. Review Action Items  

The PRFF reviewed the following action item from the May meeting:  

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

• 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. 

• 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 
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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: 

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

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

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

• 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). 

• 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. 

• Majority of larvae did not appear to migrate. 

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

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

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

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

• 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 II 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 
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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. 

 
 

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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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).  
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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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VII. Adjourn  

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

VIII. Next Meeting  

The next meeting of the PRFF will be on 3 July 2024.  
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Attachment 2 

 

Presentation by Corey Wright on 2024 White Sturgeon 
Broodstock Collection 
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