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Hi Maryalice. Sorry these responses are a bit lengthy, as you know these topics are nuanced and
highly technical. The details are important. Feel free to reach out if you have additional questions.
 

1. SH Overshoot Telemetry Study and Timeline: We have not had specific steelhead (SH)
overshoot radio telemetry or active tag study design talks with the members of the HCP CC yet.
At several CC meetings the study topic has come up, but none of those discussions led toward
agreement upon the need for a study.  Most recently, we have been focused on genetic
sampling combined with PIT tagging to examine what fish are interacting with Wells as the first
step (more on this in the third paragraph).  This was discussed again at the CC meeting last
Tuesday March 25th, and all agree that the genetic sampling will provide much needed
resolution to the PIT-tag data.  Also discussed at Tuesday's meeting was what would constitute
success in the evaluation of a spill program.  The CC members debated this topic, but it was
clear that major differences of opinion remain on even this most essential element of any
operational change or study of that operation. 

 
We’re also working towards accommodating a study; Within the Hatchery Committee and last fall we
tried moving our SH Monitoring and Evaluation from Priest Rapids Dam (PRD) to Wells Dam with
hopes of paving the way for an active tag study (we want to study fish that are interacting with Wells,
not fish tagged downstream of Wells since there is no promise that fish tagged 100+ miles below
Wells will interact with our dam). To that point, in 2024, 1304 SH were PIT tagged at PRD. Of those
1203 of subsequent detections at a dam or instream PIT tag antenna occurred. Only 53.6% of those
have been detected at Wells (I haven’t included these data files to show this work, but I’d be happy to
share those at your request). Despite our request, the Hatchery Committee asked us to stay at PRD (I
have not attached these meeting minutes but can easily at your request) and therefore we paused
introducing the active tag study and are focusing on better understanding which fish are interacting
with Wells when captured at Priest Rapids. 
 
As part of our Steelhead Monitoring and Evaluation, in collaboration with Grant PUD and Chelan
PUD, we sampled 1304 SH at Priest Rapids Dam in 2024 (noted above). Sampled fish were given a
PIT tag and a genetic sample was taken from them. These genetic samples were shipped to CRITFC
(commenting agency) for genotyping, such that the individual fish may be assigned to either a specific
hatchery program or a genetically-identifiable natural-origin stock reporting group. CRITFC has
indicated that in the summer of 2025 they will return the genetic (GSI/PBT) results to us. The GSI/PBT
or genetic samples are important because they should be able to assign each fish to the Snake
River/Yakima or to a reporting group that includes Plan Species found in the Wenatchee, Entiat,
Methow and Okanogan Rivers.  With genetic assignment in hand and with a PIT tag in each of those
fish we can say with more certainty who is interacting with Wells Dam. It is important to Douglas PUD
to know, i) how many and what proportion of Snake River steelhead are interacting with Wells, and ii)
how many of the fish interacting with Wells are of Snake River Origin. This is important information
that will better inform an active tag study and the necessity of it. Regardless of whether we ultimately
conduct a study with only fish interacting with Wells (preferred option) or with fish collected at PRD,
this information collected in 2024 will provide the data necessary to perform a pre-study power
analysis to determine the number of tagged fish required to meet statistical objectives.  
 
The active tag (telemetry) study plan is not drafted yet, but we have discussed it at length internally,
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Seattle, Washington 98101 


206.287.9130 
 


FINAL 


To: Wells, Rocky Reach, and Rock Island HCP 
Coordinating Committees and Priest Rapids 
Coordinating Committee 


Date: March 27, 2025 


From: John Ferguson, HCP Coordinating Committees Chair 
Larissa Rohrbach, PRCC Facilitator 


cc: Kristi Geris, HCP Coordinating Committees and PRCC Support 


Re: Final Minutes of the February 25, 2025, HCP Coordinating Committees and Priest 
Rapids Coordinating Committee – 2024 Subyearling Chinook Salmon Workshop Recap 
(Joint Session 3) 


 
The Wells, Rocky Reach, and Rock Island Hydroelectric Projects Habitat Conservation Plan 
Coordinating Committees (HCP-CCs) and Priest Rapids Coordinating Committee (PRCC) met by 
conference call on Tuesday, February 25, 2025, from 11:30 a.m. to 1:00 p.m. for a joint session to 
discuss the 2024 Subyearling Chinook Salmon Workshop. Attendees are listed in Attachment A to 
these conference call minutes. 


Action Item Summary 
1. Anchor QEA will coordinate with HCP-CCs and PRCC representatives to formulate questions for 


Ryan Harnish (Pacific Northwest National Laboratory [PNNL]) and Rebecca Buchanan (Buchanan 
Statistical Services) (Item I-C). 


2. HCP-CCs and PRCC representatives will provide additional Key Sub-Questions for Step 1 in the 
Yakama Nation’s (YN’s) working document, Subyearling Chinook Survival Study Logic Path, by 
Friday, March 14, for further discussion during Joint Session 4 on March 25 (Item II-A). (Note: 
Additional key sub-questions were submitted, and an updated working document was distributed 
by Kristi Geris on March 18, 2025.) 


3. HCP-CCs and PRCC representatives will provide additional Key Sub-Questions for Step 2 and 
Step 3 in the YN’s working document, Subyearling Chinook Survival Study Logic Path, to Anchor 
QEA, who will track the questions for discussion during a future joint session (Item II-A). 


4. A 2024 Subyearling Chinook Salmon Workshop Recap (Joint Session 4) will be held during the 
HCP-CCs and PRCC meetings on March 25, 2025 (schedule to be determined) (Item II-B). 


I. Welcome 


A. Review Agenda (John Ferguson and Larissa Rohrbach) 
John Ferguson (HCP-CCs Chair) and Larissa Rohrbach (PRCC Facilitator) welcomed the HCP-CCs and 
PRCC to the third joint session of the HCP-CCs and PRCC to discuss subyearlings. Ferguson said since 
the last session, an updated matrix with edits in red text was distributed. Edits included updates to 
the advantages and disadvantages columns and the addition of questions discussed during the last 
meeting (Joint Session 2). Keely Murdoch also provided a proposed path forward working document. 
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Rohrbach suggested focusing on K. Murdoch’s document for today’s discussion, and notably which 
fish to use (Step 1).  


B. Joint Session Minutes Approval (Kristi Geris) 
The HCP-CCs and PRCC reviewed the revised draft 2024 Subyearling Chinook Salmon Workshop 
Recap (Joint Session 2) January 28 conference call minutes. Kristi Geris said comments and revisions 
received are shown in tracked changes. The HCP-CCs and PRCC reviewed these changes, and 
representatives present approved the Joint Session 2 minutes, as revised. 


C. Joint Session Action Items Review (John Ferguson and Larissa Rohrbach)  
Action items from Joint Session 2 on January 28 and follow-up discussions were as follows (Note: 
Italicized text corresponds to agenda items from the meeting on January 28): 


• Keely Murdoch will develop a flow chart in the Subyearling Workshop Matrix (Excel file) that 
reflects another potential path forward discussed at today’s meeting that starts with identifying 
what a representative sample is. This revised Excel file will be distributed to committee 
members for discussion at Joint Session 3 on February 25, 2025 (Item II-B).  
A proposed path forward document was distributed by K. Murdoch on February 21, 2025. 


• Committee members will populate the Subyearling Workshop Matrix with additional questions 
for modelers, additional analyses to existing data (Tier 2), and comments to text in Tier 1 and 
Tier 2. Revisions should be made in different font colors to be tracked and returned to Anchor QEA 
(Item II-B).  
An updated matrix, with changes shown in red text, was distributed by Kristi Geris on 
February 21, 2025. 


• Anchor QEA will coordinate with committee representatives to formulate questions for Ryan 
Harnish (PNNL) and Rebecca Buchanan (Buchanan Statistical Services). These questions will be 
presented for committee review at Joint Session 3 on February 25, 2025 (Item II-B). 
John Ferguson said a request for additional questions was distributed and none were 
received. He proposed waiting until after today’s discussion to determine when to reach out 
to modelers. This action item will be carried forward.  


II. Joint Session 3 


A. Subyearling Chinook Salmon Workshop Recap (All) 
A proposed path forward working document titled Subyearling Chinook Survival Study Logic Path 
(Attachment B) was distributed to the HCP-CCs and PRCC by Keely Murdoch on February 21.  


K. Murdoch said this document outlines what she believes is a logical stepwise path for discussions, 
which includes the following (in order of priority): Step 1 – Determining which fish to use; Step 2 – 
Selecting the appropriate tag; and Step 3 – Defining the study design. K. Murdoch said that, while 
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implementing a subyearling study has been limited by technology in the past, she does not believe 
this is the case any longer; which technology is chosen will influence the study design. There is still 
the issue of variable life history, particularly regarding summer/fall Chinook Salmon rearing and 
migrating through the project areas, and this will always need to be a consideration when measuring 
survival of subyearlings. The question becomes, how representative can a survival study be, and what 
is being measured? K. Murdoch acknowledged that survival studies to date have not represented the 
run at large due to various reasons, such as technology, run-timing, and collection locations. The 
committees have accepted this and have made the best decisions possible with the information 
available. K. Murdoch reviewed Steps 1 to 3 in Attachment B, noting which options are available and 
the associated Key Sub-Questions. She invited the committees to add more options and sub-questions if 
any were missed.   


Larissa Rohrbach noted that the matrix uses “hatchery versus wild” and Attachment B uses “run-of-
the-river,” and it is helpful to use the terminology of the HCP and Settlement Agreement. The run-of-
river will include both hatchery and wild, and within that, groups with different behaviors.  


John Ferguson suggested first asking, “What is the question or what is being measured?” then move 
into Steps 1 to 3. Rohrbach reiterated K. Murdoch’s question, are there more options to add to 
Step 1—notably for collecting source fish (Step 1)?  


Andrew Gingerich said “actively migrating fish” seems to be the correct approach for Step 1. There 
may be other options than just the Rocky Reach Dam surface collector, and he suggested adding “or 
other means” to this bullet. Beach seining does not seem appropriate. Regarding the order and to 
move discussions forward, this is somewhat of a “chicken versus the egg” conversation. He would not 
necessarily object to the path outlined in Attachment B, and he thanked K. Murdoch for putting this 
together.  


Tom Dresser also thanked K. Murdoch, adding that Attachment B provides a good starting point for 
brainstorming. For example, options to collect actively migrating fish may include gatewell dipping, 
surface trawls, midwater trawls, or deepwater trawls. Tag selection needs to consider potential 
impacts related to pressure changes when passing through turbines, tag burden, and water 
temperature. He suggested listing pros and cons for each source of fish that are separated out 
project-by-project. 


Lance Keller appreciates this 1-pager to show additional resolution on each topic. He agreed this 
discussion is circular in nature. For example, if passive integrated transponder (PIT) tags are used, this 
has different sample size requirements than active tags. Then different tags lead to different data, 
which goes back to the question, “What are the committees trying to answer?” Chelan PUD has used 
the Rocky Reach Dam surface collector for each spring migrant survival study and for the Rock Island 
Dam Behavioral Investigation. This had been a decent location to collect taggable fish; however, as 
illustrated during the last workshop, there is variability in the subyearling migration through this 
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facility. Attachment B is a good starting point. He thinks the path forward will bounce around a bit, 
and he thinks the committees just need to be comfortable in doing so.  


Pete McHugh asked, for Step 1, if hatchery fish are used, what would be the appropriate source and 
rearing facilities for each project? For Step 2, he suggested adding the shad tag, which is an 
emerging acoustic tag for small fish. According to Daniel Deng (PNNL), PNNL is still looking for 
partners for controlled testing in the lab. For Step 3, are there other ways to approach virtual releases 
that would be complimentary using different tag types. 


Rod O’Connor asked whether McHugh could share any additional details about the shad tag. How 
could the shad tag be applied for salmonids? McHugh recalled Deng mentioning exploring 
application of the shad tag on Delta Smelt in California. The tags are still being produced at PNNL 
(i.e., procurement is difficult and large-scale production is still a few years out). O’Connor is curious 
about how specifications for shad tags compare to the Juvenile Salmon Acoustic Telemetry System 
(JSATS) tags. For example, detection range and battery life. McHugh recalled Deng saying the shad 
tag is comparable to the Eel/Lamprey Acoustic Tag (ELAT) in terms of battery life. Keller recalled 
when Deng presented the ELAT during the last workshop, the battery life was based on a 6-second 
ping rate, which is double the ping interval Chelan PUD has used for their studies. Did Deng go into 
this detail on battery life? McHugh said Deng’s comparison was based on a 5-second ping rate.  


Ferguson said most comments noted this interconnectedness of Steps 1 to 3. However, the Wells 
HCP, for example, is very specific about delayed mortality. This gets into separate questions for each 
project. Studying delayed mortality also raises the need for a larger sample size—much greater than 
what may be supplied via run-of-the-river sources. Tom Kahler said this gets back to the question 
posed by Dalton Hance (U.S. Geological Survey) about why survival is calculated the way it is and the 
reasons go back to precision requirements and the HCP negotiations. Now, the committees are faced 
with fish that do not behave like yearlings and are hard to collect. Whether these fish can be studied 
differently than what has been done in the past triggers policy discussions. This 1-pager is helpful. 
Delayed mortality applies at every step, which requires a paired-release design to separate project 
effects, which requires a larger sample size. PIT tags are really the only way to do this, but there are 
still very few adult fish coming back to Bonneville Dam to use in a delayed mortality estimate. The 
policy question would be whether there is a willingness to sacrifice the delayed mortality 
requirement for subyearlings.  


K. Murdoch said delayed mortality is a requirement in all HCPs. It is included in the definition of 
juvenile project survival. The Wells HCP has additional language, but direct, indirect, and delayed 
mortality is in all HCPs. She suggested using multiple tag types, such as both acoustic and PIT tags. 
Acoustic tags could be used to measure Project survival with smaller sample sizes, and PIT tags in 
hatchery fish could be used to measure delayed mortality with the increased sample sizes needed for 
such an evaluation. Or perhaps some other creative solution. She does not want discussion of 
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delayed mortality to postpone these discussions of subyearling source fish and technology. Kahler 
agreed studying subyearlings will require “outside of the box” thinking. He asked whether K. 
Murdoch has a sense that something later will trigger the need to address delayed mortality at that 
time. K. Murdoch had no definitive answer but suggested starting with what the committees really 
want to know. Once there is agreement on which fish to use, delayed mortality should be discussed. 
Information on delayed mortality has grown since the HCPs were written, and eventually this should 
be revisited, including discussing topics such as, in which projects is delayed mortality likely an issue? 
For instance, it would be good to examine whether Wells Dam, a place where fish presumably have 
less powerhouse encounters, is the best place to measure delayed mortality. Would it be better to 
measure delayed mortality at a location with high rates of powerhouse passage? Or maybe this 
cannot be measured, and instead the focus moves to project mortality. Her point is to avoid getting 
wrapped up on delayed mortality when the focus should be on deciding what the committees want 
out of a survival study. Kahler agreed that not addressing delayed mortality allows for more 
flexibility.  


Kahler asked Tom Lorz or McHugh whether either participated in using hatchery-reared surrogates 
of wild subyearlings for the Snake River studies. Lorz said the surrogates did not represent either the 
hatchery origin or wild very well. Fish size was closer to wild fish, but the migration timing was closer 
to hatchery fish, and behavior was its own thing. McHugh said after extensive monitoring, holdover 
probability was determined for a simple cutoff date.  


Ferguson agreed about not getting wrapped up on delayed mortality, but it will need to be dealt 
with at some point. Is there a willingness to relax HCP requirements? Or, short of a policy discussion, 
maybe instead of “the study” there are a suite of studies that are needed to learn more about these 
stocks within each project. Kahler has had the same thoughts and agrees this needs to be part of the 
conversation. Scott Carlon also agreed a creative solution may be needed to study subyearlings and 
suggested developing an alternative or alternatives for policy consideration. 


Rohrbach said there seems to be a common interest in focusing on active migrants that represent the run 
at large moving through the reservoir. The question is, what do the committees need to feel comfortable 
with moving forward with one of the options listed in Step 1? K. Murdoch and Kirk Truscott agreed. 


Truscott recalled that back in the 1980s, there was an effort to characterize migration in the Wells 
Reservoir. Douglas PUD conducted seining and encountered subyearlings, but he does not recall at 
what abundance. Kahler has reviewed these studies,1,2 and the catch per unit effort (CPUE) was pretty 
low. Truscott said a stratified randomized design was used to identify transects to purse-seine, some 
of which ended up in habitats not ideal for subyearlings. The CPUE may have been higher if the study 


 
1 McGee, J.A., and K. Truscott, 1982. Juvenile Salmonid Monitoring Okanogan River and Wells Dam Forebay. April to May 1982. 
2 McGee, J.A., 1984. 1984 Migration Timing of Juvenile Salmonids in the Wells Dam Forebay. April to July 1984. 
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concentrated on different habitat. Kahler said, on this note, he shared on Microsoft Teams a figure 
from a Hanford Reach study:3 


 


Kahler said that in this study, barges fished different depths and found that subyearlings were 
primarily in deeper water. This represents graphically what Douglas PUD faced during beach seining 
efforts, which was just collecting fish in the 3% to 4% zones depicted in the figure. Gingerich added 
that many of the fish collected in those zones were recaptured again, sometimes upstream, and they 
may not be the active migrants. This suggests a different collection strategy is needed. The McGee 
and Truscott 1982,4 McGee 1984,5 and Dauble et al. 19896 papers were distributed to the HCP-CCs 
and PRCC by Kristi Geris after the conference call on February 25. 


A. Gingerich said Douglas PUD thinks there is more research to do under each step before 
implementing a survival study. T. Dresser agreed. Grant PUD encountered similar issues as Douglas 
PUD with seining, which ultimately resulted in terminating the study due to high mortality rates. 


 
3 Dauble, D., T.L. Page, and R.W. Hanf, Jr., 1989. “Spatial Distribution of Juvenile Salmonids in the Hanford Reach, Columbia River.” 


Fishery Bulletin (87)4: 775–790.   
4 McGee and Truscott, 1982.  
5 McGee, 1984. 
6 Dauble et al., 1989.  
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There may be other techniques, which gets back to his earlier suggestion of listing pros and cons for 
each approach. K. Murdoch tried capturing some of these layers under Key Sub-Questions, with the 
expectation that more bullets will be added as discussions continue.  


B. Next Steps (John Ferguson and Larissa Rohrbach) 
John Ferguson said there seems to be general agreement to continue focusing on Keely Murdoch’s 
proposed path forward. Is there a preference to continue joint sessions or separate into respective 
committees? Tom Dresser sees value in continuing these joint sessions while the committees work 
through Attachment B. There are a lot of unknowns the committees have not yet discussed, including 
a lot of biological questions that are applicable to all projects. Lance Keller agreed that continuing 
joint sessions for at least another meeting makes sense. He thinks the list of questions for the 
modelers is applicable to all forums, too.  


Ferguson asked about a topic to focus discussion on next month. Larissa Rohrbach suggested 
continuing to focus on Step 1. What is needed to choose one option? Tom Kahler suggested adding 
to the Key Sub-Questions, which will be helpful while discussing and selecting one option.  


HCP-CCs and PRCC representatives will provide additional Key Sub-Questions for Step 1 by Friday, 
March 14, for further discussion during Joint Session 4 on March 25. (Note: Additional key sub-
questions were submitted, and an updated working document was distributed by Kristi Geris on March 
18.) 


HCP-CCs and PRCC representatives will provide additional Key Sub-Questions for Step 2 and Step 3 
to Anchor QEA, who will track the questions for discussion during a future joint session. 


A 2024 Subyearling Chinook Salmon Workshop Recap (Joint Session 4) will be held during the HCP-CCs 
and PRCC meetings on March 25, 2025 (schedule to be determined).  


List of Attachments 
Attachment A List of Attendees 
Attachment B Subyearling Chinook Survival Study Logic Path (v1) 
  
 







Attachment A 
List of Attendees  


Name Organization 


John Ferguson Anchor QEA 


Kristi Geris Anchor QEA 


Larissa Rohrbach Anchor QEA 


Lance Keller* Chelan PUD 


Catherine Willard Chelan PUD 


Tom Kahler* Douglas PUD 


Andrew Gingerich* Douglas PUD 


John Rohrback Douglas PUD 


Tom Dresser† Grant PUD 


Rod O’Connor† Grant PUD 


Tim Taylor† Grant PUD 


Bill Gale*† U.S. Fish and Wildlife Service 


Chad Jackson*† Washington Department of Fish and Wildlife 


Keely Murdoch*† Yakama Nation 


Kirk Truscott*† Confederated Tribes of the Colville Reservation 


Dennis Moore Confederated Tribes of the Colville Reservation 


Tom Lorz† Confederated Tribes of the Umatilla Indian Reservation 


Pete McHugh Columbia River Inter-Tribal Fish Commission 
Notes: 


* Denotes HCP Coordinating Committees representative or alternate. 
† Denotes PRCC representative or alternate. 


 







Subyearling Chinook Survival Study Logic Path 
 


Step 1: Determining which fish to use:   


How close can we get to representing the run-at-large?  


Should we use: 


• Subyearling Chinook reared in a hatchery? 
• Actively migrating fish from the run-of-the-river at the Rocky Reach Surface Collector? 
• Wild fish within the reservoirs or those migrating into the project areas from tributaries to 


maximize life history diversity? 


No survival study to date has been fully representative of the run-at large for any species.  What level of 
representation are we willing to accept for subyearling Chinook? Answering this question will help guide 
both tag selection and study design.  Additional studies may be needed to address key question such as: 


Key Sub-Questions: 


• If we collect active migrants from Rocky Reach and move them upstream past the Wells Project, 
or downstream to the Rock Island tailrace (Priest Rapid Project), will they continue migrating 
quickly, as demonstrate in the Rock Island Subyearling Chinook Behavior study? Or was the 
observed behavior influenced by Rock Island’s smaller reservoir size? 


• Other key questions? 


Step 2: Selecting the appropriate tag: 


The choice of fish source will influence the tag selection: 


• PIT tags allow tagging across the widest range of sizes but require larger sample sizes and limit 
study design options 


• ELATs can be used for a relatively broad size range, excluding only the smallest fish.  However, 
their shorter tag life will influence study design.   


• JSATs have been used for subyearling Chinook in other studies but exclude more fish due to size 
limitations.   


The advantages and limitations of each tag type are detailed in the committee’s Subyearling Workshop 
Matrix.  


Step 3: Defining the Study Design: 


The choice of both fish source and tag type will be key in selecting an appropriate study design.  
Potential approaches include:  


• ViRDCT: Can be used to exclude non-migrating fish with a ‘virtual’ release.  
• ViPRe: May be appropriate if using primarily actively migrating fish 


For more information on study design options and variations, refer to the Subyearling Workshop Matrix 
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FINAL 


To: Wells, Rocky Reach, and Rock Island HCP 
Coordinating Committees and Priest Rapids 
Coordinating Committee 


Date: March 27, 2025 


From: John Ferguson, HCP Coordinating Committees Chair 
Larissa Rohrbach, PRCC Facilitator 


cc: Kristi Geris, HCP Coordinating Committees and PRCC Support 


Re: Final Minutes of the February 25, 2025, HCP Coordinating Committees and Priest 
Rapids Coordinating Committee – 2024 Subyearling Chinook Salmon Workshop Recap 
(Joint Session 3) 


 
The Wells, Rocky Reach, and Rock Island Hydroelectric Projects Habitat Conservation Plan 
Coordinating Committees (HCP-CCs) and Priest Rapids Coordinating Committee (PRCC) met by 
conference call on Tuesday, February 25, 2025, from 11:30 a.m. to 1:00 p.m. for a joint session to 
discuss the 2024 Subyearling Chinook Salmon Workshop. Attendees are listed in Attachment A to 
these conference call minutes. 


Action Item Summary 
1. Anchor QEA will coordinate with HCP-CCs and PRCC representatives to formulate questions for 


Ryan Harnish (Pacific Northwest National Laboratory [PNNL]) and Rebecca Buchanan (Buchanan 
Statistical Services) (Item I-C). 


2. HCP-CCs and PRCC representatives will provide additional Key Sub-Questions for Step 1 in the 
Yakama Nation’s (YN’s) working document, Subyearling Chinook Survival Study Logic Path, by 
Friday, March 14, for further discussion during Joint Session 4 on March 25 (Item II-A). (Note: 
Additional key sub-questions were submitted, and an updated working document was distributed 
by Kristi Geris on March 18, 2025.) 


3. HCP-CCs and PRCC representatives will provide additional Key Sub-Questions for Step 2 and 
Step 3 in the YN’s working document, Subyearling Chinook Survival Study Logic Path, to Anchor 
QEA, who will track the questions for discussion during a future joint session (Item II-A). 


4. A 2024 Subyearling Chinook Salmon Workshop Recap (Joint Session 4) will be held during the 
HCP-CCs and PRCC meetings on March 25, 2025 (schedule to be determined) (Item II-B). 


I. Welcome 


A. Review Agenda (John Ferguson and Larissa Rohrbach) 
John Ferguson (HCP-CCs Chair) and Larissa Rohrbach (PRCC Facilitator) welcomed the HCP-CCs and 
PRCC to the third joint session of the HCP-CCs and PRCC to discuss subyearlings. Ferguson said since 
the last session, an updated matrix with edits in red text was distributed. Edits included updates to 
the advantages and disadvantages columns and the addition of questions discussed during the last 
meeting (Joint Session 2). Keely Murdoch also provided a proposed path forward working document. 
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Rohrbach suggested focusing on K. Murdoch’s document for today’s discussion, and notably which 
fish to use (Step 1).  


B. Joint Session Minutes Approval (Kristi Geris) 
The HCP-CCs and PRCC reviewed the revised draft 2024 Subyearling Chinook Salmon Workshop 
Recap (Joint Session 2) January 28 conference call minutes. Kristi Geris said comments and revisions 
received are shown in tracked changes. The HCP-CCs and PRCC reviewed these changes, and 
representatives present approved the Joint Session 2 minutes, as revised. 


C. Joint Session Action Items Review (John Ferguson and Larissa Rohrbach)  
Action items from Joint Session 2 on January 28 and follow-up discussions were as follows (Note: 
Italicized text corresponds to agenda items from the meeting on January 28): 


• Keely Murdoch will develop a flow chart in the Subyearling Workshop Matrix (Excel file) that 
reflects another potential path forward discussed at today’s meeting that starts with identifying 
what a representative sample is. This revised Excel file will be distributed to committee 
members for discussion at Joint Session 3 on February 25, 2025 (Item II-B).  
A proposed path forward document was distributed by K. Murdoch on February 21, 2025. 


• Committee members will populate the Subyearling Workshop Matrix with additional questions 
for modelers, additional analyses to existing data (Tier 2), and comments to text in Tier 1 and 
Tier 2. Revisions should be made in different font colors to be tracked and returned to Anchor QEA 
(Item II-B).  
An updated matrix, with changes shown in red text, was distributed by Kristi Geris on 
February 21, 2025. 


• Anchor QEA will coordinate with committee representatives to formulate questions for Ryan 
Harnish (PNNL) and Rebecca Buchanan (Buchanan Statistical Services). These questions will be 
presented for committee review at Joint Session 3 on February 25, 2025 (Item II-B). 
John Ferguson said a request for additional questions was distributed and none were 
received. He proposed waiting until after today’s discussion to determine when to reach out 
to modelers. This action item will be carried forward.  


II. Joint Session 3 


A. Subyearling Chinook Salmon Workshop Recap (All) 
A proposed path forward working document titled Subyearling Chinook Survival Study Logic Path 
(Attachment B) was distributed to the HCP-CCs and PRCC by Keely Murdoch on February 21.  


K. Murdoch said this document outlines what she believes is a logical stepwise path for discussions, 
which includes the following (in order of priority): Step 1 – Determining which fish to use; Step 2 – 
Selecting the appropriate tag; and Step 3 – Defining the study design. K. Murdoch said that, while 
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implementing a subyearling study has been limited by technology in the past, she does not believe 
this is the case any longer; which technology is chosen will influence the study design. There is still 
the issue of variable life history, particularly regarding summer/fall Chinook Salmon rearing and 
migrating through the project areas, and this will always need to be a consideration when measuring 
survival of subyearlings. The question becomes, how representative can a survival study be, and what 
is being measured? K. Murdoch acknowledged that survival studies to date have not represented the 
run at large due to various reasons, such as technology, run-timing, and collection locations. The 
committees have accepted this and have made the best decisions possible with the information 
available. K. Murdoch reviewed Steps 1 to 3 in Attachment B, noting which options are available and 
the associated Key Sub-Questions. She invited the committees to add more options and sub-questions if 
any were missed.   


Larissa Rohrbach noted that the matrix uses “hatchery versus wild” and Attachment B uses “run-of-
the-river,” and it is helpful to use the terminology of the HCP and Settlement Agreement. The run-of-
river will include both hatchery and wild, and within that, groups with different behaviors.  


John Ferguson suggested first asking, “What is the question or what is being measured?” then move 
into Steps 1 to 3. Rohrbach reiterated K. Murdoch’s question, are there more options to add to 
Step 1—notably for collecting source fish (Step 1)?  


Andrew Gingerich said “actively migrating fish” seems to be the correct approach for Step 1. There 
may be other options than just the Rocky Reach Dam surface collector, and he suggested adding “or 
other means” to this bullet. Beach seining does not seem appropriate. Regarding the order and to 
move discussions forward, this is somewhat of a “chicken versus the egg” conversation. He would not 
necessarily object to the path outlined in Attachment B, and he thanked K. Murdoch for putting this 
together.  


Tom Dresser also thanked K. Murdoch, adding that Attachment B provides a good starting point for 
brainstorming. For example, options to collect actively migrating fish may include gatewell dipping, 
surface trawls, midwater trawls, or deepwater trawls. Tag selection needs to consider potential 
impacts related to pressure changes when passing through turbines, tag burden, and water 
temperature. He suggested listing pros and cons for each source of fish that are separated out 
project-by-project. 


Lance Keller appreciates this 1-pager to show additional resolution on each topic. He agreed this 
discussion is circular in nature. For example, if passive integrated transponder (PIT) tags are used, this 
has different sample size requirements than active tags. Then different tags lead to different data, 
which goes back to the question, “What are the committees trying to answer?” Chelan PUD has used 
the Rocky Reach Dam surface collector for each spring migrant survival study and for the Rock Island 
Dam Behavioral Investigation. This had been a decent location to collect taggable fish; however, as 
illustrated during the last workshop, there is variability in the subyearling migration through this 







HCP Coordinating Committees and Priest Rapids Coordinating Committee 
Joint Session Date: February 25, 2025 


Document Date: March 27, 2025 
Page 4 


facility. Attachment B is a good starting point. He thinks the path forward will bounce around a bit, 
and he thinks the committees just need to be comfortable in doing so.  


Pete McHugh asked, for Step 1, if hatchery fish are used, what would be the appropriate source and 
rearing facilities for each project? For Step 2, he suggested adding the shad tag, which is an 
emerging acoustic tag for small fish. According to Daniel Deng (PNNL), PNNL is still looking for 
partners for controlled testing in the lab. For Step 3, are there other ways to approach virtual releases 
that would be complimentary using different tag types. 


Rod O’Connor asked whether McHugh could share any additional details about the shad tag. How 
could the shad tag be applied for salmonids? McHugh recalled Deng mentioning exploring 
application of the shad tag on Delta Smelt in California. The tags are still being produced at PNNL 
(i.e., procurement is difficult and large-scale production is still a few years out). O’Connor is curious 
about how specifications for shad tags compare to the Juvenile Salmon Acoustic Telemetry System 
(JSATS) tags. For example, detection range and battery life. McHugh recalled Deng saying the shad 
tag is comparable to the Eel/Lamprey Acoustic Tag (ELAT) in terms of battery life. Keller recalled 
when Deng presented the ELAT during the last workshop, the battery life was based on a 6-second 
ping rate, which is double the ping interval Chelan PUD has used for their studies. Did Deng go into 
this detail on battery life? McHugh said Deng’s comparison was based on a 5-second ping rate.  


Ferguson said most comments noted this interconnectedness of Steps 1 to 3. However, the Wells 
HCP, for example, is very specific about delayed mortality. This gets into separate questions for each 
project. Studying delayed mortality also raises the need for a larger sample size—much greater than 
what may be supplied via run-of-the-river sources. Tom Kahler said this gets back to the question 
posed by Dalton Hance (U.S. Geological Survey) about why survival is calculated the way it is and the 
reasons go back to precision requirements and the HCP negotiations. Now, the committees are faced 
with fish that do not behave like yearlings and are hard to collect. Whether these fish can be studied 
differently than what has been done in the past triggers policy discussions. This 1-pager is helpful. 
Delayed mortality applies at every step, which requires a paired-release design to separate project 
effects, which requires a larger sample size. PIT tags are really the only way to do this, but there are 
still very few adult fish coming back to Bonneville Dam to use in a delayed mortality estimate. The 
policy question would be whether there is a willingness to sacrifice the delayed mortality 
requirement for subyearlings.  


K. Murdoch said delayed mortality is a requirement in all HCPs. It is included in the definition of 
juvenile project survival. The Wells HCP has additional language, but direct, indirect, and delayed 
mortality is in all HCPs. She suggested using multiple tag types, such as both acoustic and PIT tags. 
Acoustic tags could be used to measure Project survival with smaller sample sizes, and PIT tags in 
hatchery fish could be used to measure delayed mortality with the increased sample sizes needed for 
such an evaluation. Or perhaps some other creative solution. She does not want discussion of 
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delayed mortality to postpone these discussions of subyearling source fish and technology. Kahler 
agreed studying subyearlings will require “outside of the box” thinking. He asked whether K. 
Murdoch has a sense that something later will trigger the need to address delayed mortality at that 
time. K. Murdoch had no definitive answer but suggested starting with what the committees really 
want to know. Once there is agreement on which fish to use, delayed mortality should be discussed. 
Information on delayed mortality has grown since the HCPs were written, and eventually this should 
be revisited, including discussing topics such as, in which projects is delayed mortality likely an issue? 
For instance, it would be good to examine whether Wells Dam, a place where fish presumably have 
less powerhouse encounters, is the best place to measure delayed mortality. Would it be better to 
measure delayed mortality at a location with high rates of powerhouse passage? Or maybe this 
cannot be measured, and instead the focus moves to project mortality. Her point is to avoid getting 
wrapped up on delayed mortality when the focus should be on deciding what the committees want 
out of a survival study. Kahler agreed that not addressing delayed mortality allows for more 
flexibility.  


Kahler asked Tom Lorz or McHugh whether either participated in using hatchery-reared surrogates 
of wild subyearlings for the Snake River studies. Lorz said the surrogates did not represent either the 
hatchery origin or wild very well. Fish size was closer to wild fish, but the migration timing was closer 
to hatchery fish, and behavior was its own thing. McHugh said after extensive monitoring, holdover 
probability was determined for a simple cutoff date.  


Ferguson agreed about not getting wrapped up on delayed mortality, but it will need to be dealt 
with at some point. Is there a willingness to relax HCP requirements? Or, short of a policy discussion, 
maybe instead of “the study” there are a suite of studies that are needed to learn more about these 
stocks within each project. Kahler has had the same thoughts and agrees this needs to be part of the 
conversation. Scott Carlon also agreed a creative solution may be needed to study subyearlings and 
suggested developing an alternative or alternatives for policy consideration. 


Rohrbach said there seems to be a common interest in focusing on active migrants that represent the run 
at large moving through the reservoir. The question is, what do the committees need to feel comfortable 
with moving forward with one of the options listed in Step 1? K. Murdoch and Kirk Truscott agreed. 


Truscott recalled that back in the 1980s, there was an effort to characterize migration in the Wells 
Reservoir. Douglas PUD conducted seining and encountered subyearlings, but he does not recall at 
what abundance. Kahler has reviewed these studies,1,2 and the catch per unit effort (CPUE) was pretty 
low. Truscott said a stratified randomized design was used to identify transects to purse-seine, some 
of which ended up in habitats not ideal for subyearlings. The CPUE may have been higher if the study 


 
1 McGee, J.A., and K. Truscott, 1982. Juvenile Salmonid Monitoring Okanogan River and Wells Dam Forebay. April to May 1982. 
2 McGee, J.A., 1984. 1984 Migration Timing of Juvenile Salmonids in the Wells Dam Forebay. April to July 1984. 







HCP Coordinating Committees and Priest Rapids Coordinating Committee 
Joint Session Date: February 25, 2025 


Document Date: March 27, 2025 
Page 6 


concentrated on different habitat. Kahler said, on this note, he shared on Microsoft Teams a figure 
from a Hanford Reach study:3 


 


Kahler said that in this study, barges fished different depths and found that subyearlings were 
primarily in deeper water. This represents graphically what Douglas PUD faced during beach seining 
efforts, which was just collecting fish in the 3% to 4% zones depicted in the figure. Gingerich added 
that many of the fish collected in those zones were recaptured again, sometimes upstream, and they 
may not be the active migrants. This suggests a different collection strategy is needed. The McGee 
and Truscott 1982,4 McGee 1984,5 and Dauble et al. 19896 papers were distributed to the HCP-CCs 
and PRCC by Kristi Geris after the conference call on February 25. 


A. Gingerich said Douglas PUD thinks there is more research to do under each step before 
implementing a survival study. T. Dresser agreed. Grant PUD encountered similar issues as Douglas 
PUD with seining, which ultimately resulted in terminating the study due to high mortality rates. 


 
3 Dauble, D., T.L. Page, and R.W. Hanf, Jr., 1989. “Spatial Distribution of Juvenile Salmonids in the Hanford Reach, Columbia River.” 


Fishery Bulletin (87)4: 775–790.   
4 McGee and Truscott, 1982.  
5 McGee, 1984. 
6 Dauble et al., 1989.  
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There may be other techniques, which gets back to his earlier suggestion of listing pros and cons for 
each approach. K. Murdoch tried capturing some of these layers under Key Sub-Questions, with the 
expectation that more bullets will be added as discussions continue.  


B. Next Steps (John Ferguson and Larissa Rohrbach) 
John Ferguson said there seems to be general agreement to continue focusing on Keely Murdoch’s 
proposed path forward. Is there a preference to continue joint sessions or separate into respective 
committees? Tom Dresser sees value in continuing these joint sessions while the committees work 
through Attachment B. There are a lot of unknowns the committees have not yet discussed, including 
a lot of biological questions that are applicable to all projects. Lance Keller agreed that continuing 
joint sessions for at least another meeting makes sense. He thinks the list of questions for the 
modelers is applicable to all forums, too.  


Ferguson asked about a topic to focus discussion on next month. Larissa Rohrbach suggested 
continuing to focus on Step 1. What is needed to choose one option? Tom Kahler suggested adding 
to the Key Sub-Questions, which will be helpful while discussing and selecting one option.  


HCP-CCs and PRCC representatives will provide additional Key Sub-Questions for Step 1 by Friday, 
March 14, for further discussion during Joint Session 4 on March 25. (Note: Additional key sub-
questions were submitted, and an updated working document was distributed by Kristi Geris on March 
18.) 


HCP-CCs and PRCC representatives will provide additional Key Sub-Questions for Step 2 and Step 3 
to Anchor QEA, who will track the questions for discussion during a future joint session. 


A 2024 Subyearling Chinook Salmon Workshop Recap (Joint Session 4) will be held during the HCP-CCs 
and PRCC meetings on March 25, 2025 (schedule to be determined).  


List of Attachments 
Attachment A List of Attendees 
Attachment B Subyearling Chinook Survival Study Logic Path (v1) 
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List of Attendees  


Name Organization 


John Ferguson Anchor QEA 


Kristi Geris Anchor QEA 


Larissa Rohrbach Anchor QEA 


Lance Keller* Chelan PUD 


Catherine Willard Chelan PUD 


Tom Kahler* Douglas PUD 


Andrew Gingerich* Douglas PUD 


John Rohrback Douglas PUD 


Tom Dresser† Grant PUD 


Rod O’Connor† Grant PUD 


Tim Taylor† Grant PUD 


Bill Gale*† U.S. Fish and Wildlife Service 


Chad Jackson*† Washington Department of Fish and Wildlife 


Keely Murdoch*† Yakama Nation 


Kirk Truscott*† Confederated Tribes of the Colville Reservation 


Dennis Moore Confederated Tribes of the Colville Reservation 


Tom Lorz† Confederated Tribes of the Umatilla Indian Reservation 


Pete McHugh Columbia River Inter-Tribal Fish Commission 
Notes: 


* Denotes HCP Coordinating Committees representative or alternate. 
† Denotes PRCC representative or alternate. 


 







Subyearling Chinook Survival Study Logic Path 
 


Step 1: Determining which fish to use:   


How close can we get to representing the run-at-large?  


Should we use: 


• Subyearling Chinook reared in a hatchery? 
• Actively migrating fish from the run-of-the-river at the Rocky Reach Surface Collector? 
• Wild fish within the reservoirs or those migrating into the project areas from tributaries to 


maximize life history diversity? 


No survival study to date has been fully representative of the run-at large for any species.  What level of 
representation are we willing to accept for subyearling Chinook? Answering this question will help guide 
both tag selection and study design.  Additional studies may be needed to address key question such as: 


Key Sub-Questions: 


• If we collect active migrants from Rocky Reach and move them upstream past the Wells Project, 
or downstream to the Rock Island tailrace (Priest Rapid Project), will they continue migrating 
quickly, as demonstrate in the Rock Island Subyearling Chinook Behavior study? Or was the 
observed behavior influenced by Rock Island’s smaller reservoir size? 


• Other key questions? 


Step 2: Selecting the appropriate tag: 


The choice of fish source will influence the tag selection: 


• PIT tags allow tagging across the widest range of sizes but require larger sample sizes and limit 
study design options 


• ELATs can be used for a relatively broad size range, excluding only the smallest fish.  However, 
their shorter tag life will influence study design.   


• JSATs have been used for subyearling Chinook in other studies but exclude more fish due to size 
limitations.   


The advantages and limitations of each tag type are detailed in the committee’s Subyearling Workshop 
Matrix.  


Step 3: Defining the Study Design: 


The choice of both fish source and tag type will be key in selecting an appropriate study design.  
Potential approaches include:  


• ViRDCT: Can be used to exclude non-migrating fish with a ‘virtual’ release.  
• ViPRe: May be appropriate if using primarily actively migrating fish 


For more information on study design options and variations, refer to the Subyearling Workshop Matrix 
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Sheet1

		12/31/24

		Background Information From Workshop																		A. Murdoch's Outline of Advantages and Disadvantages								Nov 18, 2024 Joint Session		Jan 28, 2025 Joint Session				Potential Action Plan

		Policy Framework				Project-specific Challenges				Measuring Survival		Tag Technology		Tag Effects		Updated Life History				Topic		Advantages		Disadvantages				Questions, issues that need resolution		Questions				Tier 1 - initial clarifications for modelers		Tier 2 - additional analyses				Tier 3 - discussion of application to each agreement/forum		Tier 4 - Identify potential study designs

		Grant		BiOp – Section 2.9.6, Action 1.1 and the Salmon and Steelhead Settlement Agreement (SSSA) states that the project-level performance standard (i.e. summer sub-yearling Chinook) will be 93% and determined from the average of 3 consecutive years of studies….		Kirk Truscott noted that a discussion is still needed about what constitutes an “actively migrating fish,” the terminology used in the 2005 Priest Rapids Salmon and Steelhead Settlement Agreement.				Rebecca: Residualization or migratory delay can bias project survival estimates
•The paired release design can be used for project survival…
▫Combined with post-study surveys in reservoir
▫Best with active migrants (unbiased estimate of survival past project)
▫With a mix of active and delayed migrants
Can estimate: Joint probability of migration and survival and total survival (handling effects, decreases through time)
The project survival estimate depends on assumptions that are possibly unwarranted
•Dam passage survival estimate is an alternative, robust to residualization		Deng: Next Frontiers in Acoustic Telemetry
•Smaller, lighter, more powerful transmitter
•Long-lasting transmitter: self-powered platform
•Bio-logging sensors
•Flexible or stretchable sensors
•Cloud-based and real-time system to estimate behavior or survival of tagged aquatic animals using edge-computing
•Machine learning / deep learning for fish passage and operations of waterpower systems
•Sensing and data telemetry in extreme/challenging environments
•Only way to achieve these goals is multi-disciplinary approach and close collaboration between stakeholders nationally and internationally		Larson: Future Steps for Subyearling Chinook Salmon
•Injectable AT
Not recommended for subyearling fish
Modeling evaluations of barotrauma and shear forces to use for new tag technology if laboratory studies are not possible
•ELAT
59 mm FL subyearling fish
Laboratory tested for survival, tag retention, growth, and swimming performance
•Shad tag
Tag size, shape and dimensions are smaller than the ELAT – potential for tagging smaller fish
Estimated 50-60 mm FL
No laboratory testing using Chinook salmon yet		Fraser: 
•20% of out-migrating spring Chinook are sub-yearlings; Sub-yearling spring Chinook do not survive well compared to yearlings
•22% of out-migrating summer Chinook are yearlings; Yearling summer Chinook survive well compared to sub-yearlings
•Questions remain as to the mechanisms (shift vs introduction) and persistence of these shifts in early life history traits				PIT tags  		• More representative sample using 8mm (> 45 mm; Tiffan et al. 2021)
• Estimate of delayed mortality (juvenile and adults)		• No project specific survival (except Wells)
• Possible low detection efficiency at McNary
• Large effort to tag fish
• Due to high tag shedding and mortality rates, measurements of delayed mortality at the adult stage would be biased high.				• In the models, how are active migrating and rearing defined, and how are these accommodated to make an estimate? 
• The question then is, do people believe there are problems with subyearling survival that are not manifested somehow in the calculated dam passage survival and need to be identified? Maybe answer this larger fundamental question to direct how to study the fish. (What rate of mortality is occurring that can be attributed to project passage? Are there operational changes that need to be made to rectify excessive mortality? These survival studies were then used to establish hatchery compensation rates.)
• Ferguson asked if there might be a data analysis step here, and suggested compiling what is known about travel times and movements of PIT-tagged and acoustically tagged subyearlings down through the system. What is the behavior? Do these fish continually migrate, speed up, slow down, or stall out? A. Murdoch suggested pairing this with a decision tree to help remove fish from the analysis.  
• Truscott asked if fish are randomly assigned to test and control groups, does it make a difference whether all fish are actively migrating if the lack of active migration is a component in both groups? Also, is it feasible to collect, tag, and release fish so they can be randomly assigned to different groups and do not violate the model parameters? 		TBD				1. How are active migrating and rearing defined, and how are these accommodated to make an estimate? 2. If fish are randomly assigned to test and control groups, does it make a difference whether all fish are actively migrating if the lack of active migration is a component in both groups? 3. Is it feasible to collect, tag, and release fish so they can be randomly assigned to different groups and do not violate the model parameters? 		1. Compile what is known about travel times and movements of PIT-tagged and acoustically tagged subyearlings down through the system. Do these fish continually migrate, speed up, slow down, or stall out? 2. Pair this with a decision tree to help remove fish from the analysis.  3. Discuss with modelers.				TBD. Within each forum and for each project/agreement, identify the specific questions or hypotheses that need to be addressed or the missing data that needs to be acquired. Discuss active migrants, source fish and collection location, tag type, and size limitations that are viewed as acceptible. Identify areas of discagreement or uncertainty. Discuss the selected survival model; whether there is a need for consistency or comparison to previous study results; areas of agreement or disagreement.Each committee needs to agree on what to accept as a valid project survival estimate for this life history type.		TBD

				Grant PUD has not conducted any sub-yearling survival studies due to the varied life-history strategies seen, thus not all being active migrants …. SSSA section 15.5						Harnish: The paired-release design works well for estimating project survival when tagged fish are active migrants
•A virtual release design that includes both the single-release and ViRDCt models can be used to estimate project survival when tagged fish may not be active migrants; delayed mortality from u/s dam may negatively bias project survival; need to understand potentail delayed mortality; considerations must be made for tagging/handling effects						Williams: 
•Fish from RST would be biased large and move late (last 25% of the run)
•Environmental conditions vary across season; temperature profile: trib vs Columbia; spill regimeELAT good tool to improve understanding and reduce biases
•Warmer water in Columbia will produce larger fish (higher growth rates) – might want these fish; ELAT good tool to improve understanding and reduce biases				ELAT tags  		• Estimate project survival 
•Can yeild route specific passage estimates that could lead to relative or absolute survival estimates depending on survival model implemented		• No estimate of delayed mortality
• Less representative sample (> 60 mm)
• Short battery life (~30 d)
•not commercially available
•Tag effects not evaluated for small fish (i.e., high temperature (i.e., >than 17 C), predator avoidance, barotrauma and shear force) in situ				Are subyearlings collected at Rocky reach actively migrating fish? Do they migrate at consistent rates once relewased and could be used as source fish? Could they be released above Wells and be rpresentative? Based on Douglas' behavior studies,what should the study timing be and what is representative at that time? Is the status of the fish changing day-by-day?						Additional questions…		Additional analyses…				Additional steps….

		Chelan		The District shall be responsible for achieving 91% Combined Adult and Juvenile Project Survival, or 93% Juvenile Project Survival or 95% Juvenile Dam Passage Survival as provided in Sections 3 and 5 for each Plan Species affected by the Project						Perry: Space-for-time models ignore time
•Passage time affects conditions fish experience
–detection, survival, routing, and travel time
•Temporally stratified models
–Integrate travel time into mark-recapture model
–Allows for covariates at fine temporal resolution
•May help solve some challenges with subyearlings
–Monitoring limitations difficult to overcome										Wild fish 		• More representative sample (size and migration timing)		• Large effort to tag fish
• Complex migration/rearing behavior				Per Russ Perry, there is so much focus on 99% detection probability, which is the reason behind fast ping rates. If a study can give this up a little, it could really extend tag life, and the models can handle imperfect detection. Expectations of high detection probability can sacrifice other parts of a study. 						Facilitators identify road map and schedule between meetings for answering questions…		Facilitators identify road map and schedule between meetings for additional analyses…

				Phase III (Additional Juvenile Studies)
– 2008, 2013, 2016, & 2019 SOAs
– HCP CC has continued to monitor developments in survival models, active tag technology, and subyearling life history
– Carried out R&D behavior studies at Rock Island in 2021-2023																Hatchery fish 		• Less effort to tag 		• Not representative of wild fish 				Bill Gale (U.S. Fish and Wildlife Service) thinks fish moving out of the tributaries are likely part of the slower-moving group, and fish collected at the projects are likely the faster moving group, but both groups need to be assessed. How these tributary fish are incorporated is an important piece. Ferguson agreed all of this is important. The question is how to do it when the current models assign lack of movement as mortality. 

		Douglas		Calculated Juvenile Dam Passage Survival achieved, but does not get DPUD to Phase III (Standard Achieved) for subyearlings		Wells Dam, because of dam design, provides no ability to obtain passing juveniles, thereby precluding the collection of known migrants for use in at-dam or project passage studies														ViPRe (single project)		• Common method in UCR
•Can produce point estimate of Project (reservoir, dam, and tailrace) survival		•	Requires twice as many study fish and money when compared to baseline ViRDCt, but not an expanded ViRDCt.
• Biased results due to no dead fish releases (possibly biased results if a dead fish release is not conducted).
• No estimate delayed mortality due to short tag life.
• Sources of study fish maybe problematic for some projects (i.e., not representative). 

				Unique to the Wells HCP: “The testing shall consider direct, indirect and delayed mortality wherever it may occur and can be measured (as it relates to the project) given available mark-recapture technology.”		Currently We Have No Clear Path Forward for Measuring Juvenile Project Survival for Subyearling Chinook Migrating Through the Wells Project														ViRDCt (single project)		• Fewer fish less cost
• Less biased and more precise 		• No estimate delayed mortality due to short tag life.
• Sources of study fish problematic for some projects (i.e., not representative). 
•Produces Dam survival estimate only, unless expanded to upstream Project to prove correction for tagging/handling effects (increase sample size, gear, cost)

																				ViPRe (multiple projects)		• More representative migration experience (i.e., multiple dams)
• Lower cost (i.e., use downstream release for the upstream release of the next project)
• Estimate project and reach survival		• Requires twice as many study fish and money when compared to baseline ViRDCt, but not an expanded ViRDCt.
• Biased results due to no dead fish releases (possibly biased results if a dead fish release is not conducted).
• No estimate delayed mortality due to short tag life.

																				ViRDCt (multiple projects)		•	Least cost (use survivors detected at tailrace array as virtual release group) when using an expanded ViRDCt, conducted at both the upstream Project and the Project of interest
• Least biased and most precise estimates of survival  
• More representative migration experience (i.e., multiple dams)
• Estimate project and reach survival		• No estimate delayed mortality due to short tag life.
•  Need to time supplemental releases correctly to augment sample sizes for next project






Subyearling Chinook Survival Study Logic Path



Step 1: Determining which fish to use:  

How close can we get to representing the run-at-large? 

Should we use:

· Subyearling Chinook reared in a hatchery?

· Actively migrating fish from the run-of-the-river at the Rocky Reach Surface Collector (or other capture locations/methods)?

· List different locations (pros/cons)?

· Wild fish within the reservoirs or those migrating into the project areas from tributaries to maximize life history diversity?

No survival study to date has been fully representative of the run-at large for any species.  What level of representation are we willing to accept for subyearling Chinook? Answering this question will help guide both tag selection and study design.  Additional studies may be needed to address key question such as:

Key Sub-Questions:

· If we collect active migrants from Rocky Reach and move them upstream past the Wells Project, or downstream to the Rock Island tailrace (Priest Rapid Project), will they continue migrating quickly, as demonstrate in the Rock Island Subyearling Chinook Behavior study? Or was the observed behavior influenced by Rock Island’s smaller reservoir size?

· What is an active migrant at Wells (Rocky Reach includes Entiat and mainstem spawners below Wells)? Should we include these fish in Wells Study? Or would it be better to capture actively migrating fish within Wells? And can we define an actively migrating fish or differentiate it from a fish that is not actively migrating? 

· Do Spring Chinook travel times give us a clue into what an actively migrating subyearling Chinook looks like? 

· Is there more work to do in this Step towards defining what migrating fish are? And should these be answered prior to moving forward with a study? E.g. see Dauble et al in Hanford Reach.  

· Regarding studies using hatchery surrogates, those study efforts in the Snake River did not provide the desired outcomes.  Nevertheless, is there anything we want to learn regarding passage survival or delayed mortality from studying hatchery summer Chinook within the wild-fish size range even though they don’t necessarily match the suite of behaviors observed in wild fish?

· What timeframe constitutes the migration of subyearling Chinook at Wells or other downstream projects?  We must define the migration before we can design a study to represent it, and a component of that study design will include a decision regarding what portion of the run to represent.  Section 13 of the Wells HCP specifies that we measure survival of over 95% of each species migrating through the project, but designing a study to encompass 95% of the subyearling migration spanning April into August will require innovative physical and analytical methodologies.  For example, how do we standardize treatments for all replicates to minimize the influence of study methods when each replicate will have a unique size distribution; will face unique environmental conditions during capture, handling/tagging, release, and post-release migration; and will represent a unique cross-section of the population(s) we seek to represent?  This may be more of a study-design question than a fish-choice question, but I think it overlaps both categories.

· When considering “subyearling Chinook,” we naturally think of summer Chinook, which are primarily summer migrants. What about subyearling spring Chinook entering the Wells pool outside of the spring bypass season and passing Wells before spring; are they included in the subyearling category?  Are we talking about juvenile summer/fall Chinook only, or all subyearling Chinook?  The Wells HCP does not define subyearling Chinook, and only lists spring Chinook and summer/fall Chinook in the definition of Plan and Permit species, rather than calling one stock out as subyearlings. It mentions subyearling Chinook three times: the first two mentions are in reference to fish for which we have not conducted survival studies (i.e., sockeye and subyearling Chinook); the last mention is to our hatchery production obligations for 484,000 subyearling summer Chinook. Based on the first two mentions in the HCP, the term “subyearling Chinook” seems to mean those Chinook emigrating as subyearlings in contrast to those emigrating as yearlings for which we have successfully conducted survival studies.  The HCP further specifies fish by migration period, as “spring migrants” and “summer migrants,” and refers to survival studies in terms of yearling spring migrants and summer migrants, implying that the term “yearling” distinguishes the spring migrants from the summer migrants.  When in its life-cycle does a fish transition from being a subyearling to a “yearling spring migrant” for the practical purposes of studying survival?  

· Per McHugh (Joint Session 3): For Step 1, if hatchery fish are used, what would be the appropriate source and rearing facilities for each project?

· Per Dresser (Joint Session 3): Suggest listing pros and cons for each source of fish that are separated out project-by-project. For example, options to collect actively migrating fish may include gatewell dipping, surface trawls, midwater trawls, or deepwater trawls.



Step 2: Selecting the appropriate tag:

The choice of fish source will influence the tag selection.

Potential tags include: 

· PIT tags allow tagging across the widest range of sizes but require larger sample sizes and limit study design options and possibly allow for estimates of delayed mortality. 

· ELATs can be used for a relatively broad size range, excluding only the smallest fish.  However, their shorter tag life will influence study design, as well as their limited availability.  

· JSATs have been used for subyearling Chinook in other studies evaluating “at-dam” survival (not for Project wide studies), but exclude more fish due to size limitations.  

· Shad tags, 30d tag life with PRI of 5 seconds? Need to pilot per CRITFC and Deng pers comm

The advantages and limitations of each tag type are detailed in the committee’s Subyearling Workshop Matrix. 

Key Sub-Questions:

· Are tagging protocols okay at all water temperatures? Do we know how tagged fish perform relative to the untagged population in all water temperatures/tagging situations? Subyearling workshop experts seemed to indicate that surgery healing might be influenced by water temperatures and very few studies of survival, healing, and performance exist at water temperatures that subyearling Chinook are exposed to.

· Previous tagging/tag effect and turbine passage evaluations have been conducted with SS400 tags, but workshop attendees noted such an effort have yet to be conducted with the ELAT or Shad tag.

· Per McHugh (Joint Session 3): For Step 2, he suggested adding the shad tag, which is an emerging acoustic tag for small fish. According to Daniel Deng (PNNL), PNNL is still looking for partners for controlled testing in the lab.



Step 3: Defining the Study Design:

The choice of both fish source and tag type will be key in selecting an appropriate study design.  

Potential approaches include: 

· ViRDCT: Can be used to exclude non-migrating fish with a ‘virtual’ release. 

· ViPRe: May be appropriate if using primarily actively migrating fish

For more information on study design options and variations, refer to the Subyearling Workshop Matrix

Key Sub-Questions:

· How do we account for fish that residualize or fish that do not migrate during the tag life window. This is an issue with the ViRDCT model—if we tag fish in tributaries, and use fish detected while entering Wells Pool as a virtual release, reservoir-rearing life history fish would, I assume, show up in the model as a dead fish if the battery expired while a fish was still in the reservoir.

· Does the paired-release study design eliminate the effects of tag-life shortcomings because those shortcomings should manifest equally in both treatment and control releases?

· If we purposely or inadvertently exclude reservoir-rearing fish from our study because of tag-life issues, how does that affect the representativeness of our study (obviously depends upon what fraction of the population exhibits that rearing behavior)?

· Because behavior studies show that larger fish have a greater probability of detection at downstream detection locations, how do you account for that when using a study design that relies on virtual releases?

· For an active-tag study, could we determine from the tag-detection histories when individual fish became active migrants and then use some sort of individual-based modelling approach to form the population-level inference of passage success we’re seeking?  The modeling approach would be necessary because individuals would not convert from rearing to migration as a cohort, but at disparate times over the course of a study.  If this is a rational approach, could we then simply ignore those fish that don’t emigrate within the study period (due to mortality or extended rearing) because the HCP definition of Juvenile Project Survival is of those fish migrating through the project?

· Couldn’t a downstream dead fish detection evaluation also be added to a ViPRe evaluation? What are the requirements of a representative dead fish release that is associated with the ViRDCT? 

· Per McHugh (Joint Session 3): For Step 3, are there other ways to approach virtual releases that would be complimentary using different tag types.

DATA GAPS:

· Project-specific--

· Source of Fish.

· Include both hatchery and wild fish.

· Habitat availability.

· Non-Project-specific--

· Temperature.

· Barotrauma (tagged versus untagged fish).

· Define what is an “active migrant”.

OTHER:

· Potential studies--

· Smaller or lab studies.

· Behavioral Study.

· RR SC fish source

· Wells, RI 

· Other sources?

· PRD, WAN

· Dam survival study (is this an option?)

· Project survival study (end goal)






RESOLUTION NO. 2.4-12.b


A RESOLUTION ADOPTING THE WELLS HYDROELECTRIC
PROJECT OFFICIAL BUDGET FOR CALENDAR YEAR 2025 AS


FINALLY APPROVED


RECITALS:


1) The proposed budget of expenditures prepared for the District's Wells


Hydroelectric Project have been filed with the records of the District.


2) The Commission of this District met at the time and place as designated in


a properly advertised Notice of Hearing to consider said budget.


3) The budget outline projected revenues, operating expenses, and capital


spending spanning many categories of expenditure including payroll, acquisition of goods


and services, and capital projects. Total salaries, wages and overtime amounts to $13.3


million in the 2025 Wells budget. The total expense for salaries, wages and overtime as a


percentage of the total Wells budget is 18%. After adoption by the Commission, the


General Manager is responsible to administer District operations using the approved budget


as the guideline.


4) The Commission having resolved that for the best interests of the District,


the budget should be determined and adopted the same as now filed.


NOW, THEREFORE, BE IT RESOLVED by the Commission of Public Utility


District No. 1 of Douglas County, Washington, do hereby adopt the Wells Hydroelectric


Project Official Budget of Expenditures for calendar year 2025 as finally determined, and


fix the final amount of the expenditures as set forth in said Budget. Copies of the Budget


are attached hereto and by reference made a part hereof.


ADOPTED this 3rd day of December, 2024.


<^A? <?.c^-^
Ronald E. Skagen, Presidei


A.^^^
Aaron J. Viebrock, Vice President


ATTEST:


Molly Simpsor^ Secretary







MEMORANDUM


TO: Gary Ivory


FROM: Juan Esparza


DATE: December 3, 2024


SUBJECT: Official Budget - Wells Project
Fiscal Year January 1, 2025 - December 31, 2025


Attached are copies of the proposed Operating and Capital Budgets for the Wells
Project's 2025 Fiscal Year, including a comparison to 2024, and the proposed
resolution.







PUBLIC UTILITY DISTRICT NO. 1 OF DOUGLAS COUNTY


WELLS HYDROELECTRIC PROJECT - REVENUE FUND
Detail by Account


ANNUAL BUDGET FOR FISCAL YEAR ENDING DECEMBER 31, 2025


I Acct. No. | _|_AMOUNTS
537.001 Debris Chipping and Removal Services


Diving Services


537.003 Wells Hatchery Engineering Support Services
Purchase/lnstall Wash Machine and Dryer- Wells Hatchery
Sandblast Bureaus Ponds
Contract for Wells SCADA Technical Assistance and Development
Wells Fish Hatchery NPDES Fin Fish Temp Monitoring
Head Tank Building Modifications
Orca and Pacific Salmon Treaty Production
Wells Hatchery Operation and Maintenance


537.004 Avian Predator Control


537.006 Wells Hydro NPDES


537.009 Statistical Services
537.008 Steelhead Spawning Success Study
537.012 PIT Tags-Resident Fish (White Sturgeon, Pacific Lamprey, Bull Trout)
537.012 PIT Tags for Hatchery Eval Program (Summer Chinook Yearlings)
537.012 PIT Tags for Steelhead Program


537.015 Methow and Wells Hatchery and Natural Production Evaluation
Methow Summer Chinook Spawner Surveys
Steelhead Genetic Monitoring
Steelhead Overshoot Active Tag Study


537.016 PIT Tags for Spring Chinook Program


537.017 Methow Hatchery Building Maintenance
Twisp AP/lntake/Adult Collection Projects
Twisp Weir Repair
Methow Hatchery Operations


537.018 Program Implementation Funding for Committee Chairs - HOP CC
Okanagan River Fish-Water Management Tool


Contract with Rohr Associates
Annual Contribution to Plan Species Account (Tributary Funding)


537.019 Sturgeon Broodstock Plan - larvae collection/delivery
White Sturgeon Monitoring and Evaluation (Acoustic Tracking)
Bull Trout Information Exchange and Regional Monitoring Efforts
Resident Fish/ANS Monitoring - Acoustic Telemetry
PIT Tag System Operation and Maintenance
Pateros Bridge PIT-tag Detection System
Improve PIT-tag Detection for Juvenile Emigrants at Wells Dam


Wells Hatchery White Sturgeon Fish Health Services
Pikeminnow Control Program
Water Quality 401 Certification and Management Plan Implementation
Pacific Lamprey Management Plan Implementation
Aquatic Nuisance Species Management Plan Implementation


Aquatic Settlement Workgroup Chairman


537.020 Chief Joseph Hatchery Operations
537.021 Carlton Acclimation Pond Fish Health Supplies


538.000 GSU Redundant Protection Relay


539.000 Compressed Air Medical Directors and Physicals


Safety Orientation Video Revision
Professional Associations, Memberships, Trainings


Air Monitoring Support Program (66%)
FR Clothing Program (36%)
Safety Materials & Training for Wells Dam
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Entiat & Wenatchee River Steelhead 
Overshoots at Wells Dam


CC meeting February 27, 2024


Douglas PUD


Andrew Gingerich







Do we have any other existing data worth 
looking at?


WDFW seems to be advocating for spill using the 
POM model outputs, and “others are doing this” 


justification. However, post treatment expectation 
unknown and the depth of the concern poorly 


understood using PIT tags.


Data presented to date doesn’t make 
a convincing case that fish are lost 


due to project operations or 
existence: Last point of detection 


tells us very little about fish 
disposition – especially using PIT tags


While there is some ambiguity 
surrounding SR SH and their nexus 
with plan species, there is not with 


Entiat and Wenatchee fish







Ha: Surface Spill Predicts Return Rates


Hypothesis from WDFW (YN 
too?) might be summarized by 
some version of figures right


Can we test this hypothesis 
using existing data?


Hnull: Spill rates do not predict 
homing success for ‘overshot’ 
SH
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Entiat Fish at Wells: Half of Entiat returns are 
overshooting Wells


Year
Wild Entiat Steelhead 


over RRF
Overshoot (Detected at or 


above WEA) % overshoot
Fallback to 


Entiat
Fallback 
Success


“Lost” above 
WEA


2010 51 15 29% 8 53% 7
2011 46 18 39% 11 61% 7
2012 22 10 45% 6 60% 4
2013 32 15 47% 14 93% 1
2014 50 25 50% 15 60% 10
2015 47 27 57% 18 67% 9
2016 27 15 56% 10 67% 5
2017 5 3 60% 2 67% 1
2018 12 4 33% 2 50% 2
2019 13 7 54% 5 71% 2
2020 10 8 80% 7 88% 1
2021 3 1 33% 1 100% 0
Total 318 148 47% 99 67% 49
Mean 26.50 12.33 49% 8.25 70% 4.08







Hypothesis: early spring spill is necessary and will 
improve return rates to the Entiat River


• Keefer et al. (2008) suggested March is an 
important trib entry month for 
overwintering SH. Maybe also an 
important fallback month? 


• Richins and Skalski (2018): “We found 
evidence that spill at dams during March 
may enhance the fallback of overshooting 
steelhead and contribute to increased 
homing to natal tributaries.” 


• PIT tag data also suggest that March entry 
to Entiat is important (see right figure): 
85% trib entry in March and April.


0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50


2 3 4 5 6 7 8 9 10 11 12


Pr
op


or
tio


n 
of


 To
ta


l


Month of Entiat Entry


Overshoot Returns Home







Has Wells observed a range in spill data in 
March or other fall months? 


And if so, is spill in March positively correlated to return to Entiat?


Recall hypothesis might be March spill is necessary for homing success. 
Fish can’t get back without it, or more would if they had it.


Year
Days with any 


spill percent
2010 1 3.2%


2011 5 16.1%


2012 11 35.5%


2013 5 16.1%


2014 11 35.5%


2015 14 45.2%


2016 3 9.7%


2017 17 54.8%


2018 16 51.6%


2019 7 22.6%


2020 6 19.4%


2021 3 9.7%


2022 13 41.9%


Year
Days with at least 4 hours of 


daytime spill
2010 0


2011 1


2012 4


2013 1


2014 8


2015 3


2016 2


2017 16


2018 7


2019 1


2020 0


2021 1


2022 9


Year Days with any daytime spill
Entiat Fallback 


success
2010 0 53%
2011 1 61%
2012 6 60%
2013 2 93%
2014 10 60%
2015 8 67%
2016 2 67%
2017 17 67%
2018 11 50%
2019 6 71%
2020 2 88%
2021 3 100%







More spill in 
March is 
good right?


R² = 0.1522
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R² = 0.1122
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time spill


Kenneth Ham’s (2021) data on the 
Snake suggested that daytime spill is 
better than night, “Passage rates were 
as much as two times higher during 
the daytime TSW discharge period 
than during nighttime TSW discharge 
periods”. 







Does the 
Number of 


Days in March 
that have any 


daytime spill (at 
least 1 hour) 


predict percent 
of overshoot 


return 
success? 
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What About Fall Spill for Entiat Overshoots @ 
Wells?


• Less spill in the 
fall but perhaps 
more than 
expected.


• P values for 4 
figures right are 
0.27-0.91


R² = 0.0179
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R² = 0.0013


0%


20%


40%


60%


80%


100%


120%


0 5 10 15 20


Entiat Overshoots October Spill


R² = 0.1207
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Entiat Overshoots November Spill


R² = 0.0677
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How bout’ that 
Wenatchee?







Wenatchee do they overshoot to Wells? 
Wild overshoots are limited and have a low N


• 53% of the 6.4% made it back to the 
Wenatchee


• 3.0% are “lost” (8 of 298) and 4 of 
those were in 2015


• Would you buy natural stray rate of 
1.5%?


Year
Wild Wenatchee 


Steelhead over RIA
Overshoot (Detected at or 


above WEA)
% of Wenatchee fish that 


Overshoot Wells


2010 63 3 4.8%


2011 51 1 2.0%


2012 40 1 2.5%


2013 25 1 4.0%


2014 30 2 6.7%


2015 36 7 19.4%


2016 10 1 10.0%


2017 6 0 0.0%


2018 4 0 0.0%


2019 14 1 7.1%


2020 11 2 18.2%


2021 8 0 0.0%


Total 298 19 6.4%







Wild Wenatchee Fish 
2010-2021
• Garbage data due to sample 


size of wild known origin 
Wenatchee fish in dataset


• Overshoots in these years are 0-
3 fish in all years besides 2017 
where there are 7


• Successful fallbacks are 0-3 in 
all years


• When each fish is responsible 
for 33-100% of the proportion it’s 
a disingenuous story


• Could look at Wenatchee 
Hatchery fish for future 
presentation


y = -0.0043x + 0.4485
R² = 0.0009
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y = -0.0081x + 0.4476
R² = 0.0031
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Entiat Fish at 
Wells: What 
about the 15% 
of Entiat run 
last detected 
@ Wells… and the 


1.5-3% of Wenatchee?


1. Natural Rate of Stray? Of 318 Wild 
Entiat SH over RRF between 2010-
2021, 12 appeared to have spawned 
above Wells (3.8%)


WDFW has stated, “even with 
surface spill we wouldn’t expect 
every fish to return home.” 


2. Missed detections above Wells? 
1. TWR missed nearly 40% of upstream 


(spring/summer) and 6.5% of downstream 
bull trout movements (Robichaud and 
Gingerich 2017)


3. Missed detection in the Entiat? 


4. Mortality following passage @ Wells?**


5. Mortality following hook and line, 
harvest, and/or C&R angling? Above or 
below Wells. E.g. “whitefish fishing”


1. Bulkley River B.C. Canada, single, 
barbless: Estimated 3-day survival of 
steelhead was 95.5%, with deep-hooking 
as the primary source of mortality. 
Overwinter mortality of caught-and-
released fish was estimated at 10.5%, 
with an estimated total pre-spawn 
mortality of 15.0% (Twardek et. al, 2018).


6. Natural overwinter mortality in 
reservoir or below Wells but below trib
entry? 


7. Broodstock (unlikely)? 


• **Of the 7 fates left, only 
one is a project effect
• We should be clear that 
last detection at Wells isn’t 
ESA “take” nor is it a project 
effect. 
• Rather, we don’t know 
using the PIT tag data.
• POM model has little to no 
resolution to define these 
terms or amounts.







POM limitations compared to RT resolution


• Table right is just the first 4 WEA 
entries in Appendix C of Fuchs and 
Caudill Report







POM limitations compared to RT resolution


• POM doesn’t include Chief Joe final 
fate, “2CJ” would have assigned it to 
Wells Patch?


• POM assigns fish to a “patch” without 
resolution of final fate. It is a leap to 
suggest they are banging their head 
on the wall.







Take Home


• There is perhaps more spill that occurs in March 
and October and November than we (I) 
expected.


• Spill data since 2010 doesn’t predict fallback 
success within the range (0-17 days) examined 
for Entiat fish.


• Only 3.0% of Wenatchee fish are “lost” or have a 
last detect at Wells. Half during 2015. 


• Fuchs and Caudill report suggests losing fish in 
both tribs and reservoir above Wells in fall and 
overwinter is not localized at WEL.


• Should we expect spill to ameliorate these processes? 
Spill data from 2010-2021 suggest not.


• Can’t recommend spill program if data doesn’t 
justify the management action. 







Questions & Discussion
• Data sources: Pit tag data for wild SH over rocky reach, overshoots to Wells, and 


Entiat or other trib entry: PTAGIS.org


• Summaries: Excel Pivots and Graphs


• Spill data and proportions were summaries in R using data found at 
https://pweb.crohms.org/ftppub/water_quality/tdg/
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Do we have any other existing data worth 
looking at?


WDFW seems to be advocating for spill using the 
POM model outputs, and “others are doing this” 


justification. However, post treatment expectation 
unknown and the depth of the concern poorly 


understood using PIT tags.


Data presented to date doesn’t make 
a convincing case that fish are lost 


due to project operations or 
existence: Last point of detection 


tells us very little about fish 
disposition – especially using PIT tags


While there is some ambiguity 
surrounding SR SH and their nexus 
with plan species, there is not with 


Entiat and Wenatchee fish







Ha: Surface Spill Predicts Return Rates


Hypothesis from WDFW (YN 
too?) might be summarized by 
some version of figures right


Can we test this hypothesis 
using existing data?


Hnull: Spill rates do not predict 
homing success for ‘overshot’ 
SH
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Entiat Fish at Wells: Half of Entiat returns are 
overshooting Wells


Year
Wild Entiat Steelhead 


over RRF
Overshoot (Detected at or 


above WEA) % overshoot
Fallback to 


Entiat
Fallback 
Success


“Lost” above 
WEA


2010 51 15 29% 8 53% 7
2011 46 18 39% 11 61% 7
2012 22 10 45% 6 60% 4
2013 32 15 47% 14 93% 1
2014 50 25 50% 15 60% 10
2015 47 27 57% 18 67% 9
2016 27 15 56% 10 67% 5
2017 5 3 60% 2 67% 1
2018 12 4 33% 2 50% 2
2019 13 7 54% 5 71% 2
2020 10 8 80% 7 88% 1
2021 3 1 33% 1 100% 0
Total 318 148 47% 99 67% 49
Mean 26.50 12.33 49% 8.25 70% 4.08







Hypothesis: early spring spill is necessary and will 
improve return rates to the Entiat River


• Keefer et al. (2008) suggested March is an 
important trib entry month for 
overwintering SH. Maybe also an 
important fallback month? 


• Richins and Skalski (2018): “We found 
evidence that spill at dams during March 
may enhance the fallback of overshooting 
steelhead and contribute to increased 
homing to natal tributaries.” 


• PIT tag data also suggest that March entry 
to Entiat is important (see right figure): 
85% trib entry in March and April.
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Has Wells observed a range in spill data in 
March or other fall months? 


And if so, is spill in March positively correlated to return to Entiat?


Recall hypothesis might be March spill is necessary for homing success. 
Fish can’t get back without it, or more would if they had it.


Year
Days with any 


spill percent
2010 1 3.2%


2011 5 16.1%


2012 11 35.5%


2013 5 16.1%


2014 11 35.5%


2015 14 45.2%


2016 3 9.7%


2017 17 54.8%


2018 16 51.6%


2019 7 22.6%


2020 6 19.4%


2021 3 9.7%


2022 13 41.9%


Year
Days with at least 4 hours of 


daytime spill
2010 0


2011 1


2012 4


2013 1


2014 8


2015 3


2016 2


2017 16


2018 7


2019 1


2020 0


2021 1


2022 9


Year Days with any daytime spill
Entiat Fallback 


success
2010 0 53%
2011 1 61%
2012 6 60%
2013 2 93%
2014 10 60%
2015 8 67%
2016 2 67%
2017 17 67%
2018 11 50%
2019 6 71%
2020 2 88%
2021 3 100%







More spill in 
March is 
good right?


R² = 0.1522
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R² = 0.1122
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Fallback success vs days in March with at least 4 hours of day 
time spill


Kenneth Ham’s (2021) data on the 
Snake suggested that daytime spill is 
better than night, “Passage rates were 
as much as two times higher during 
the daytime TSW discharge period 
than during nighttime TSW discharge 
periods”. 







Does the 
Number of 


Days in March 
that have any 


daytime spill (at 
least 1 hour) 


predict percent 
of overshoot 


return 
success? 
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What About Fall Spill for Entiat Overshoots @ 
Wells?


• Less spill in the 
fall but perhaps 
more than 
expected.


• P values for 4 
figures right are 
0.27-0.91


R² = 0.0179
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R² = 0.0013
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R² = 0.1207
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Entiat Overshoots November Spill


R² = 0.0677
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How bout’ that 
Wenatchee?







Wenatchee do they overshoot to Wells? 
Wild overshoots are limited and have a low N


• 53% of the 6.4% made it back to the 
Wenatchee


• 3.0% are “lost” (8 of 298) and 4 of 
those were in 2015


• Would you buy natural stray rate of 
1.5%?


Year
Wild Wenatchee 


Steelhead over RIA
Overshoot (Detected at or 


above WEA)
% of Wenatchee fish that 


Overshoot Wells


2010 63 3 4.8%


2011 51 1 2.0%


2012 40 1 2.5%


2013 25 1 4.0%


2014 30 2 6.7%


2015 36 7 19.4%


2016 10 1 10.0%


2017 6 0 0.0%


2018 4 0 0.0%


2019 14 1 7.1%


2020 11 2 18.2%


2021 8 0 0.0%


Total 298 19 6.4%







Wild Wenatchee Fish 
2010-2021
• Garbage data due to sample 


size of wild known origin 
Wenatchee fish in dataset


• Overshoots in these years are 0-
3 fish in all years besides 2017 
where there are 7


• Successful fallbacks are 0-3 in 
all years


• When each fish is responsible 
for 33-100% of the proportion it’s 
a disingenuous story


• Could look at Wenatchee 
Hatchery fish for future 
presentation


y = -0.0043x + 0.4485
R² = 0.0009
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y = -0.0081x + 0.4476
R² = 0.0031
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Entiat Fish at 
Wells: What 
about the 15% 
of Entiat run 
last detected 
@ Wells… and the 


1.5-3% of Wenatchee?


1. Natural Rate of Stray? Of 318 Wild 
Entiat SH over RRF between 2010-
2021, 12 appeared to have spawned 
above Wells (3.8%)


WDFW has stated, “even with 
surface spill we wouldn’t expect 
every fish to return home.” 


2. Missed detections above Wells? 
1. TWR missed nearly 40% of upstream 


(spring/summer) and 6.5% of downstream 
bull trout movements (Robichaud and 
Gingerich 2017)


3. Missed detection in the Entiat? 


4. Mortality following passage @ Wells?**


5. Mortality following hook and line, 
harvest, and/or C&R angling? Above or 
below Wells. E.g. “whitefish fishing”


1. Bulkley River B.C. Canada, single, 
barbless: Estimated 3-day survival of 
steelhead was 95.5%, with deep-hooking 
as the primary source of mortality. 
Overwinter mortality of caught-and-
released fish was estimated at 10.5%, 
with an estimated total pre-spawn 
mortality of 15.0% (Twardek et. al, 2018).


6. Natural overwinter mortality in 
reservoir or below Wells but below trib
entry? 


7. Broodstock (unlikely)? 


• **Of the 7 fates left, only 
one is a project effect
• We should be clear that 
last detection at Wells isn’t 
ESA “take” nor is it a project 
effect. 
• Rather, we don’t know 
using the PIT tag data.
• POM model has little to no 
resolution to define these 
terms or amounts.







POM limitations compared to RT resolution


• Table right is just the first 4 WEA 
entries in Appendix C of Fuchs and 
Caudill Report







POM limitations compared to RT resolution


• POM doesn’t include Chief Joe final 
fate, “2CJ” would have assigned it to 
Wells Patch?


• POM assigns fish to a “patch” without 
resolution of final fate. It is a leap to 
suggest they are banging their head 
on the wall.







Take Home


• There is perhaps more spill that occurs in March 
and October and November than we (I) 
expected.


• Spill data since 2010 doesn’t predict fallback 
success within the range (0-17 days) examined 
for Entiat fish.


• Only 3.0% of Wenatchee fish are “lost” or have a 
last detect at Wells. Half during 2015. 


• Fuchs and Caudill report suggests losing fish in 
both tribs and reservoir above Wells in fall and 
overwinter is not localized at WEL.


• Should we expect spill to ameliorate these processes? 
Spill data from 2010-2021 suggest not.


• Can’t recommend spill program if data doesn’t 
justify the management action. 







Questions & Discussion
• Data sources: Pit tag data for wild SH over rocky reach, overshoots to Wells, and 


Entiat or other trib entry: PTAGIS.org


• Summaries: Excel Pivots and Graphs


• Spill data and proportions were summaries in R using data found at 
https://pweb.crohms.org/ftppub/water_quality/tdg/


References


• Ham, K. et al. 2021. Evaluation of a Surface Spill Operation to Return Adult Steelhead 
Overshoots Downstream of McNary Dam. Final Report. Pacific Northwest National 
Laboratory. Richland, WA.


• Richins, S., and J.R. Skalski. 2018. Steelhead Overshoot and Fallback Rates in the 
Columbia–Snake River Basin and the Influence of Hatchery and Hydrosystem Operations. 
Norther American Journal of Fisheries Management DOI: 10.1002/nafm.10219


• Fuchs N. and C.C. Caudill EVALUATION OF THE MIGRATION BEHAVIORS OF 
RADIO‐TAGGED ADULT SUMMER STEELHEAD IN THE UPPER COLUMBIA RIVER, 
2015‐2016 AND 2016‐2017 Department of Fish and Wildlife Sciences University of Idaho, 
Moscow, Idaho 83844-1136


• Robichaud, D. and A. Gingerich. 2017. Bull Trout Passage and Take Monitoring at Wells 
Dam and the Twisp River Weir. FINAL REPORT. LGL Limited, Sidney, BC, Canada


• Twardek W.M.  et al. 2018 Consequences of catch-and-release angling on the physiology, 
behaviour and survival of wild steelhead Oncorhynchus mykiss in the Bulkley River, 
British Columbia. Fisheries Research 208 235-246.


• Keefer et al. 2008. Overwintering Distribution, Behavior, and Survival of Adult Summer 
Steelhead: Variability among Columbia River Populations. North American Journal of 
Fisheries Management 28:81–96, 2008



https://pweb.crohms.org/ftppub/water_quality/tdg/



		Entiat & Wenatchee River Steelhead Overshoots at Wells Dam

		Do we have any other existing data worth looking at?

		Ha: Surface Spill Predicts Return Rates

		Entiat Fish at Wells: Half of Entiat returns are overshooting Wells

		Hypothesis: early spring spill is necessary and will improve return rates to the Entiat River

		Has Wells observed a range in spill data in March or other fall months? 

		More spill in March is good right?

		Does the Number of Days in March that have any daytime spill (at least 1 hour) predict percent of overshoot return success? 

		What About Fall Spill for Entiat Overshoots @ Wells?

		How bout’ that Wenatchee?

		Wenatchee do they overshoot to Wells? �Wild overshoots are limited and have a low N

		Wild Wenatchee Fish 2010-2021

		Entiat Fish at Wells: What about the 15% of Entiat run last detected @ Wells… and the 1.5-3% of Wenatchee?

		POM limitations compared to RT resolution

		POM limitations compared to RT resolution

		Take Home

		Questions & Discussion





anticipating the need to develop a study plan. This hasn’t been simply an abstract discussion, we put
$100,000 in our 2025 approved budget at Douglas PUD so that we can accommodate a study should
the HCP CC agree that a study is necessary and so long as we can reach unanimous approval of a
study plan once introduced to committee. I have attached the pertinent pages of the approved budget
package and the resolution from our General Manager and Board of Commissioners approving the
budget (first page). We have cleared the first hurdle for this study in that the funding has been
authorized.  
 
Specific to the study plan, you can imagine that agreeing to “what a fish’s behavior means” and how
those behaviors should be interpreted are important pieces to any animal telemetry study. We
anticipate needing several months to come to agreement on this within the HCP CC. Realistically, we
expect a telemetry study to occur no earlier than 2026, but only after the HCP CC agrees that it would
be valuable and approves a study plan. Further, it will be worthwhile to wait for the genetic results to
come back from the 2024 sampling, which should inform a telemetry study as noted above. If the
funds aren’t used this year we will make a recommendation to carry them forward in 2026, which will
be at the GM and Board’s discretion. However, it would be nearly without precedent not having these
funds carry into the next year if not spent in the current year. 
 
We included the SH study update recommendation for LIHI certification since we believe the
certification is 10-13 years long and expect a study to be completed early in that certification period.
We anticipate providing these updates annually to LIHI and at LIHI’s conditioning discretion. On this
topic or others, please call/email if you have any questions or want further detail about the approach
or schedule.
 
 
 

 
2. Subyearling Records Requested: I have included all the recent subyearling Chinook meeting

minutes and the supporting material being vetted in committee (including the matrix or path
referenced). See files with “…SY Wrkshp Recap…” in the titles. Instead of providing more
details here, feel free to call or ask additional questions. One note: the requested Matrix has
been shelved and instead we are working from a “logic path” per the Yakama Nation rep
request. This logic-path approach has generated much fruitful discussion, and the CC seems to
be gaining momentum toward some tangible next steps in our efforts to study subyearling
Chinook.  I have attached both of these documents but please note the  “…Logic Path…”is a
working document.

 
 
 
 

3. Lamprey and Rotary Screw Traps - RSTs: There are currently several RSTs (rotary screw
traps) in the Methow and Okanogan River basins, the two tributary rivers upstream of Wells
Dam where lamprey spawn. However, nearly all of the juvenile Pacific Lamprey collected above
Wells come from the RST at Carlton, WA in the lower Methow River. Please keep in mind that
the RSTs are funded and staffed inconsistently: Douglas PUD (Twisp and Carlton RSTs),
CTCR/Bonneville/Douglas PUD/Grant PUD (Okanogan River RST), and Bonneville/USFWS
(Chewuch). The RSTs are operated for salmon and steelhead M&E programs above Wells
Dam. They are not specially operated for juvenile lamprey collection, but they offer an
opportunity to annually index production from these areas above Wells. There are challenges
with this index when comparing year-over-year because the RSTs can’t operate in high flows,
when presumably, the bulk of lamprey are leaving the tributaries. Despite this limit, they are a
source for “roughly” indexing juvenile lamprey annually and getting our hands on these
juveniles.  There is no schedule to add more traps but there is some discussion within the
Aquatic SWG about how fish might the sourced in the future. Backpack electro-fishing has been



shown as an effective means to collect lamprey but whether or not those fish will migrate after
tagging is less clear. The Yakama Nation has suggested using a hatchery surrogate. But data
from pilot studies have shown hatchery fish don’t always perform as wild fish would. We are
committed to using juvenile lamprey captured above Wells for future investigations. Parties to
the Aquatic Settlement Agreement made this an explicit priority, “ During the term of the new
license, if tag technology and methodologies are developed and field tested and a sufficient
source of macrophthalmia in or upstream of the Project are identified to ensure that a field
study will yield statistically rigorous and unbiased results, Douglas, in consultation with the
Aquatic SWG, shall implement a one-year juvenile Pacific lamprey downstream passage and
survival study (Pacific Lamprey Management Plan 4.2.4 in the Aquatic Settlement Agreement).”

 
I would say this, RST operations over the next 10-13 years are not guaranteed given the funding and
operator inconsistency described earlier, but we expect that if M&E programs no longer require RSTs
other sources of lamprey collection above Wells could be developed at the Aquatic SWG’s discretion
(e.g. backpack electro-fishing in index sites). Any changes to the use of these RST, should they
occur, could be communicated to LIHI along with catch rates as part of a certification condition.
 
Here's a little more detail on catch rates for your consideration. To date, the Methow River Screw Trap
is the only RST that has trapped relatively large numbers of juvenile lamprey (Table 1). In 2010, over
1000 juvenile lamprey were trapped at the Methow River Screw Trap but that was followed by more
than a decade of very few fish (Table 2). In 2024, 943 juvenile lamprey were trapped and we are
hoping that it may be due in part to the years of adult translocation work that we have completed and
that has occurred above the dam. One cavate for 2024 is it was also a low snowpack/tributary flow
year and the trap likely fished more effectively absent a big freshet in the Methow Basin.
 
The maximum number of lamprey that the Chewuch River (a tributary to the Methow located near
Winthrop) RST has trapped is 30 juveniles (Table 1). As no juvenile lamprey have been caught at the
other traps, we have focused much of our determination of study fish availability on the Methow River
Trap (hence our focus here as you pointed out). Despite low catch rates in other traps besides the
Methow River Trap at Carlton, WA, we are committed to tracking the catches at other traps too toward
identifying possible sources of juvenile lamprey.
 
Table 1: Summary Juvenile Lamprey at Screw Traps above Wells Dam.

Location Description Subbasin River
River
KM Agency

Juvenile
Lamprey
Annual
Maximum

Juvenile 
Lamprey
Annual
Mean

Omak Screw Trap Okanogan Omak 0.4 Colville Tribe 0 0
Okanogan Screw Trap Okanogan Okanogan 40.6 Colville Tribe 0 0
Chewuch Screw Trap Methow Chewuch 0.5 WDFW 30 12
Upper Methow Screw Trap Methow Methow 84.9 WDFW 0 0
Methow Screw Trap Methow Methow 29.1 WDFW 1096 208
Twisp Screw Trap Methow Twisp 2.0 WDFW 0 0

 
Table 2: Annual counts of Juvenile Lamprey at the Methow River trap

Year
Juvenile
Lamprey

2004 89
2005 84
2006 831
2007 37
2008 231
2009 201
2010 1096



2011 60
2012 14
2013 18
2014 97
2015 26
2016 216
2017 45
2018 14
2019 28
2020 30
2021 68
2022 189
2023 65
2024 943
Mean 208.7

 
 
 
 

4. Fall Surface Spill: Regarding fall operations for adult steelhead (SH) downstream passage – we
do not operate surface or spillway gates intentionally to provide downstream passage for
overshooting steelhead that belong to natal streams below Wells Dam. Our summer bypass
spill runs until July or August when data shows that 95% of the juvenile summer Chinook have
passed Rocky Reach Dam. Of course, summer steelhead that migrate past Wells Dam before
this bypass termination date can use this surface spill if they so choose. After this date,
occasional surface spill events happen as a result of incoming flows that are in excess of
turbine hydraulic capacity. This kind of spill is variable by both frequency and duration each
year (e.g. spill in September-November), and it is not mandated by our HCP. We provided the
HCP CC with a presentation this past year (2/27/2024) that showed there was no correlation
between SH return rates to the Entiat or Wenatchee Rivers (following overshooting Wells Dam)
in years where fall spill happened more frequently in those months (I have attached it – see
slides 9 and 12 for examples). Let me know if you want more detail here, but the punchline is
that fall spill efficacy towards returning fish to natal streams below Wells Dam is, in the very
least, less clear than some believe.  
 

Section 4.4.5 of the Wells HCP states that fallback rates shall be factored into adult passage
development. Said differently, providing fallback spill for Snake River fish or those SH born below
Wells has the potential to come at a cost for Steelhead born above Wells and returning to those
tributaries as adults. When the HCP was being developed, HCP signatories didn’t want to harm Plan
Species, in this case SH, via excessive fallback. We don’t want SH that have successfully passed
Wells Dam and are trying to get back to their tributaries above Wells to have to pass Wells more than
once… if possible. Moreover, WDFW (our Monitoring and Evaluation contractor) accounts for
fallbacks and reascending fish in their above-Wells escapement calculations each year because
fallback is a common enough occurrence to necessitate that accounting.  Therefore, any proposal for
adding fall spill at Wells Dam would be a paradigm shift and warrants careful analysis of any new
operations rather than knee-jerk implementation without consideration of those concerns that
motivated the current operations (protect Methow and Okanogan SH from fallback).
 
From our most recent comments you’ll recall that we are not certain which fish are intending to return
to the Snake River when they overshoot Wells (recall fishing harvest, overwinter mortality, and natural
stray rate uncertainties). Therefore, assuming each fish that overshoots Wells Dam wants to or can
return to its river of origin, absent Wells Dam, is a poor assumption.
 
Finally, we also know that downstream passage without spill commonly occurs and individuals return



to their natal streams in other drainages.  For example, “One wandering steelhead was tracked past
each of the five mid-Columbia dams during its upstream migration to the Okanogan River where it
remained from 16 November 1999 until 24 February 2000. Then, this same fish migrated downstream
through all five mid-Columbia dams during the no spill period between 27 February and mid- March
2000, and then upstream past three Snake River dams to be recovered at the Lower Granite trap on

30 March 2000.”
[1]

 So the assumption that fish can’t return to the Snake River without spill at Wells
Dam or that they want to is one that is worth more research in the very least. Indeed, 22 percent of
the Snake River steelhead that overshot Wells Dam between 2010 and 2022 fell back over Wells and
returned to spawn in the Snake River.  Questions that remain are 1) Is fall spill necessary, and if
beneficial, to what extent? 2) Does fall spill come at a cost to SH originating above Wells and
returning to tributaries above Wells and 3) what percent are moving back downstream without fall
spill? The latter question is very important as a baseline or control in the event that we begin/test any
spill program in the future. If that program isn’t successful why would we continue to implement it? We
can’t make the comparison between with- and without fall spill programs without a robust baseline to
compare it to.
 

Reference:
[1]

 Karl K. English, Cezary Sliwinski, Bryan Nass,1 and John R. Stevenson.
2001.Assessment of Adult Steelhead Migration through the Mid-Columbia River using Radio-
Telemetry Techniques, 1999-2000 (Not attached but happy to provide if requested)
 
 
 
 
Thanks for the thoughtful questions. If you want to discuss these further or have additional questions
we look forward to responding.
 
 
 

Andrew Gingerich
Natural Resources Supervisor
 
Douglas PUD
509-881-2323
DouglasPUD.org
 
Douglas PUD Logo

From: mfischer@lowimpacthydro.org <mfischer@lowimpacthydro.org> 
Sent: Thursday, March 27, 2025 10:23 AM
To: Andrew Gingerich <andrew.gingerich@dcpud.org>
Subject: RE: DCPUD Letter Response to Comments Regarding Wells LIHI Certification Application
 
Sorry, I have one more question – regarding fall operations for adult steelhead downstream passage – do you
operate surface gates, and if so when does the season begin and end?
Thanks!
Maryalice
 

From: Andrew Gingerich <andrew.gingerich@dcpud.org> 
Sent: Wednesday, March 26, 2025 11:18 AM
To: mfischer@lowimpacthydro.org
Subject: RE: DCPUD Letter Response to Comments Regarding Wells LIHI Certification Application

https://www.douglaspud.org/
mailto:andrew.gingerich@dcpud.org
mailto:mfischer@lowimpacthydro.org


 
Morning Maryalice, we’re working on responding and look forward to providing supplemental info. It’s
been an action packed week and we have some folks out for college spring break with their kiddos
complicating action here.
 
I should have a formal response in the next couple days. I’m out Friday.  Worst case Monday or
Tuesday.
 
Best, Andrew
 

Andrew Gingerich
Natural Resources Supervisor
 
Douglas PUD
509-881-2323
DouglasPUD.org
 

From: mfischer@lowimpacthydro.org <mfischer@lowimpacthydro.org> 
Sent: Monday, March 24, 2025 12:44 PM
To: Amber Nealy <amber.nealy@dcpud.org>
Cc: Gary Ivory <gary.ivory@dcpud.org>; Shane Bickford <shane.bickford@dcpud.org>; Jeff Johnson
<jeff.johnson@dcpud.org>; Cait O'Reilly <cait.oreilly@dcpud.org>; Andrew Gingerich
<andrew.gingerich@dcpud.org>; Tom Kahler <tom.kahler@dcpud.org>; Mariah Mayfield
<mariah.mayfield@dcpud.org>; John Rohrback <john.rohrback@dcpud.org>
Subject: RE: DCPUD Letter Response to Comments Regarding Wells LIHI Certification Application
 
Hello all, I have some clarifying questions as I try to wrap all this up.  I did receive additional comments
and recommendations from the commenters.  I can share them with you but for now I would like to
focus on some specifics in your January response to comments.
 

1. Your proposed condition 1 states “Douglas PUD will be required to provide LIHI with an annual update on
the proposed steelhead overshoot and fallback study, including status updates on the development of a
study plan, field efforts, and final reports documenting adult steelhead interaction with the Wells Project. 
On the bottom of page 6/top of p 7 you also state “Additionally, Douglas PUD is developing an active-tag
study intended to provide details on steelhead behavior within the Wells Project area that PIT-tag studies
cannot provide.”   Please describe the current status of these proposals including any proposed
schedule(s), study plan outlines, etc.  

2. Regarding subyearling Chinook, I reviewed the minutes from the 11/18/24 joint workshop and
understand that the discussion was to continue in January and February meetings.  If you have minutes
from those meetings, please share them.  Please also share the Anchor QEA matrix of issues and
resolutions mentioned in those meeting minutes -even if still in draft form.  I will keep these
documents confidential if they have not been approved by the HCP CC.

3. Regarding lamprey, your proposed condition 3 states that Douglas would “provide LIHI with an annual
summary of juvenile lamprey screw trap counts, where available, in the Okanogan, Methow, and Twisp
River Basin”.  Yet on page 2 of your response, you note a screw trap only at the Methow.  Are there no
traps at the other upstream locations and if not, why?  Is there a schedule or plan to add additional
traps or some kind of trigger (based on counts at Methow or something) that would necessitate
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adding screw traps at those locations?

Thank you,
Maryalice Fischer
Certification Program Director
Low Impact Hydropower Institute
603-842-5834
mfischer@lowimpacthydro.org
 

From: Amber Nealy <amber.nealy@dcpud.org> 
Sent: Wednesday, January 15, 2025 11:24 AM
To: mfischer@lowimpacthydro.org
Cc: Gary Ivory <gary.ivory@dcpud.org>; Shane Bickford <shane.bickford@dcpud.org>; Jeff Johnson
<jeff.johnson@dcpud.org>; Cait O'Reilly <cait.oreilly@dcpud.org>; Andrew Gingerich
<andrew.gingerich@dcpud.org>; Tom Kahler <tom.kahler@dcpud.org>; Mariah Mayfield
<mariah.mayfield@dcpud.org>; John Rohrback <john.rohrback@dcpud.org>; Amber Nealy
<amber.nealy@dcpud.org>
Subject: DCPUD Letter Response to Comments Regarding Wells LIHI Certification Application
 
Good Morning Maryalice,
 
Please find attached a letter response to comments submitted to Low Impact Hydropower
Institute (LIHI) regarding Wells Hydroelectric Project LIHI Certification Application.  Should you
have any questions please reach out to Shane Bickford at 509-881-2208
(Shane.Bickford@dcpud.org) or Andrew Gingerich at 509-881-2323
(Andrew.Gingerich@dcpud.org).   

Amber Nealy
Natural Resources Administrative Assistant
 
Douglas PUD
509-881-2488
DouglasPUD.org
 

[1]
 Karl K. English, Cezary Sliwinski, Bryan Nass,1 and John R. Stevenson. 2001.Assessment of Adult Steelhead

Migration through the Mid-Columbia River using Radio-Telemetry Techniques, 1999-2000.
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