Timber, Fish and Wildlife Policy Committee
Thursday, May 1, 2025 // 9:00AM-12:10PM
Hybrid Meeting
In-Person: 724 Columbia St NW, 2nd Floor Conference Room

Virtual: Zoom iLink Listed Belowi

Motion Move/Second (Vote)

April 2025 Meeting Notes Seconded:
Brandon Austin

Motion: Up:

Ken Miller moved to approve the April 2025 Darin Cramer, Court Stanley, Brandon

meeting notes. Austin/Chris Briggs*, Ken Miller, Cody Thomas,
Rico Vinh, and Rob Purser.

The motion passed Sideways:

Donelle Mahan (was not at last meeting)

*Department of Ecology and Department of Fish and Wildlife share one State Agency vote.
Action Items

Action Items Responsibility

Riparian Function Literature Review on next Natalie Church
month’s agenda as a decision item

Save eDNA PowerPoint presentations on Natalie Church
SharePoint. Located here: 05 01 2025

Follow up discussion about eDNA presentations | Natalie Church
at next month’s meeting

Q&A on SharePoint Natalie Church

Caucus Updates

e Cody Thomas shared that there was a mix up for today's agenda. Compass will not be presenting
this afternoon. Changes to the agenda: Budget and MPS update, FPB meeting discussion, and the
Outside Science dispute resolution Trust-Building Assignment from Triangle.

e Cody Thomas read the following ground rules from the TFW Policy Manual:

o 3: Listen to understand, not to respond. Engage in dialogue, not monologue; utilize active
listening skills; respond to others’ comments and perspectives; be direct; build upon
agreement.

o 7: Promote respect and directness. Engage in respectful communication and if something
said was disrespectful it should be brought to light and acknowledged during the meeting
or as soon as possible in the future.

e Court Stanley explained that with all of the water typing coming to the Board and feels it is time
to talk to each other to find a pathway forward. He explained that he invited a small group of
people to have a day at his beach house to have a discussion, no decisions will be made.

e Ken Miller explained that he thought TFW Policy came close on the Np Decision but ended up
going to minority and majority and is now at the FPB. He feels that we are in a lose-lose
situation, and no one will be happy about it. Going back to DFC has affected this body and this
will affect this body. He reported that WFFA had their annual meeting Sunday, Monday, and
Tuesday and it went well. He also, welcomed Donelle to TFW Policy.


https://stateofwa.sharepoint.com/:f:/r/sites/DNR-amp/AMP%20Shared%20Documents/TFW%20Policy/TFW%20Policy%20Meeting%20Materials/2025%20TFW%20Policy%20Meeting%20Materials/05%2001%202025?csf=1&web=1&e=peBixh

Staff Updates

e Compass Resources (contractor supporting TFW Policy Structured Decision-Making (SDM))
requested that we invite CMER to attend the TFW Policy meetings during the SDM agenda
items.

e Lori Clark shared that the House and Senate have approved an operating budget. Many are
hopeful that the Governor will sign this version of the budget. If the budget is approved the AMP
will be fully funded.

e Lori Clark reminded TFW Policy members that the co-chair election will take place in June this
year because Cody's term ends in August. Nominations and the vote will occur at the June
meeting. TFW Policy follows the co-chair rotation schedule, if possible. Next in the rotation are
SFL, Westside Tribes, and then Large Landowners (Industry).

Review Last Month Action Items

e Reach out to WDFW to give feedback on the 5-year science review
o Lori explained that she did relay CMER and TFW Policy’s feedback to WDFW.

CMER Updates
Aimee Mclntyre, CMER co-chair reviewed the CMER SAG Updates document and what was discussed
at last month’s CMER meeting.

Public Comments

My name is Robert Mitchell, and I want to begin by saying that I don’t feel represented by any caucus
here. My "caucus" is distributed — people like me are everywhere, but we don’t have a loud voice or a
formal seat at the table. I suspect you don’t know we exist, or you ignore us because we're too quiet to
matter in a world where the squeaky wheel gets the grease.

So, I’'m here to speak up for myself. From my perspective, many of the assumptions that underpin TFW
authority and practice are flawed. But I also know that "it is what it is" — and I want to focus on
solutions.

I believe there’s a way to reduce reliance on invasive methods like electrofishing. If landowners were
offered enough compensation to leave longer and wider stream buffers, we could protect aquatic habitat
more effectively, without having to shock fish to count them. The funding for this doesn’t have to come
from taxpayers. It could come from capturing value in financial markets — for example, from short
positions (currently) or other strategies that align financial incentives with conservation.

I hope someone here is open to thinking outside the traditional frameworks and finding ways to
incentivize habitat protection without harm.

Riparian Function Literature Review Delivery
Cody announced that the Riparian Function Literature Review is delivered to TFW Policy at this meeting.

Lori reminded Policy that this project was initiated in 2022 with $40,000 of unused funds and was
supposed to be a quick add on. It has taken significantly more time and money than expected. There was a
back-and-forth communication between policy and CMER with the questions that were intended to be
answered. The original questions are included in the documents for TFW Policy.

Action/vote for this report will be in June.

Budget Update
Lori Clark reviewed the most recent information he has about the budget. She explained that she



appreciated the efforts made by TFW Policy members reached out to the legislature in order to help get
the Adaptive Management Program funded. Expect that the budget will be signed/final in Mid-May

Forest Practices Board Agenda Review

Saboor Jawad reviewed what will be on the May Forest Practices Board agenda. There will not be any
decision items on the agenda for the water typing projects. There will be a cost benefit analysis Np
presentation, and a budget update will be presented. The results of the alternative harvest dispute will be a
decision item in August but materials summarizing the dispute were already transmitted to the FPB.

eDNA Learning Session

Cody shared that TFW Policy invited CMER to join them for a learning session on the use of
Environmental DNA (eDNA) in forest practices research and monitoring. TFW Policy questions during
the learning session will be prioritized. Lori shared that staff summary of efforts in the AMP to evaluate
eDNA as a rule-tool since 2020 (along with hyperlinks) is included in the meeting materials. It is a high-
level summary of what has been discussed and decided within the AMP regarding the use of eDNA.

CMER members suggested the presenters: Dr. Ryan Kelly (UW) presented on the development and
advancement of the eDNA technology and John Hagen (NWIFC) presented on field monitoring and
fisheries management applications for eDNA, and Dr. Brooke Penaluna discussed eDNA for the upper
extent of fish. The TFW Policy and CMER co-chairs provided some suggestions for topics that they are
hoping the panel will touch on: cost, availability/capacity of labs, availability of assays for species,
perception of lag time between data and analysis, QPCR versus metabarcoding, where do you see eDNA
going in the future (esp. with potential onsite sample analysis), onsite sample analysis, and rate of false
positives.

Q&A

Dr. Ryan Kelly is the Associate Director of the School of Marine and Environmental Affairs at UW.
He holds a Ph.D. in Ecology, Evolution, and Environmental Biology from Columbia University and a
J.D. from the University of California, Berkeley, School of Law. He bridges the worlds of science and
policy with a unique background as both an ecologist and a lawyer. Dr. Kelly focuses on issues such as
environmental monitoring, resource management, endangered species protection, and the development
and advancement of eDNA.

John Hagen is a fisheries ecologist with the NWIFC based in Port Angeles. Coast Region Habitat
Biologist. He has expertise is in field monitoring and fisheries management applications for eDNA
including best practices for collecting quality data in different environments. He has helped the Tribes to
design and implement different eDNA studies in their regions.

Dr. Brooke Penaluna is a Research Fisheries Biologist with the Pacific NW Research State with US
Forest Service. She is the lead scientist at the H.J. Andrews Experimental Forest in Oregon. She holds a
Ph.D. in fisheries science from Oregon State University. Her research explores the effects of climate
change and forest disturbances on fish and aquatic habitats. She has been collaborating with many
resource managers from various federal and state agencies, tribes, and NGOs in WA on a project to
develop better and more consistent datasets across the Pacific Northwest, including data pertaining to the
upper extent of fish in stream networks.

eDNA Q&A from Meeting
Lori Clark, AMPA 10:40 AM



Ryan Kelly response: re: Invasive species (Chinese Mitten Crab), the question will come down to how
sensitive the assay is, and what the spatial scale of the invasion might be. If we naively envision a radius
of (say) 50m of DNA around a given crab, you’d want to sample every 50m with a fairly sensitive assay
to make sure you’re likely to pick them all up with your assay. BUT usually, you don’t need to pick up
every crab for a management question — you often want to get a sense of where the biggest problem
areas are, and where to focus monitoring or other efforts. That is a lower bar, and you might imagine ca.
5-10 water samples over a bay that is a few km wide, and it would give you a reasonable answer.

HARRY BELL 10:24 AM
How much (as in density) DNA needs to be measured in order to be assured of fish presence? More
specifically, what is the density threshold that ensures no false positive fish presence calls?

Susannah Maher 10:26 AM
Additionally, what is the proximity to the fish in order for the DNA to be picked up?
Ryan Kelly 10:45 AM

Great questions. It will depend on the assay, of course (just like some COVID assays are more sensitive
than others), but if you have a reasonably sensitive assay, it should probably pick up one fish within a
radius of some number of meters. False positives have not been a measurable problem... for example, one
might take hundreds of samples and not see a false positive result. So, I wouldn’t characterize that as
being a density-dependent question.

Kaitlyn Gahl 10:24 AM
How long will salmon carcasses contribute eDNA to a system? Is it still hours to days?
Ryan Kelly 10:46 AM

Oh, good question. Each eDNA molecule might last hours to days, but a fish carcass should continue to
give off eDNA as it degrades, which I would guess would take a lot longer. I don’t have data on this
point, but I would guess weeks.

Hans Berge 10:26 AM
Can you speak to difference in persistence between sediment-sequestered vs water column eDNA?
Ryan Kelly 10:48 AM

All the data I’ve seen suggests that eDNA can bind to sediment such that it is likely to last longer in
sediment than in water. In places where you get resuspension of sediment, there is a chance of eDNA
getting resuspended. But this is usually a pretty marginal situation — if you’re looking for a species in the
water column, the eDNA is probably mostly in the water column.

Debbie Kay 10:27 AM

Does processing or collection methodology change when you are looking for species that are expected to
be low in abundance?

Ryan Kelly 10:49 AM



We think a lot about this! Rare species are of course harder to find... we tend to increase the volume of
water that we sample, so as to maximize the number of molecules we collect. We are careful with
extraction methods to maximize efficiency to make sure we get every possible molecule out.

Larissa Ritzman 10:27 AM

if you're trying to detect presence of another invasive species, such as Chinese mitten crab, how do you
determine sample size over an entire watershed/location and would you suggest tidal duration time
outgoing/ ingoing tides

Lori Clark, AMPA 10:45 AM

Ryan Kelly Response: Invasive species (Chinese Mitten Crab), the question will come down to how
sensitive the assay is, and what the spatial scale of the invasion might be. If we naively envision a radius
of (say) 50m of DNA around a given crab, you’d want to sample every 50m with a fairly sensitive assay
to make sure you’re likely to pick them all up with your assay. BUT usually, you don’t need to pick up
every crab for a management question — you often want to get a sense of where the biggest problem
areas are, and where to focus monitoring or other efforts. That is a lower bar, and you might imagine ca.
5-10 water samples over a bay that is a few km wide, and it would give you a reasonable answer.

David Bailey 10:27 AM

In the Hawaii example you showed an example of a species not visually seen. You showed the fish was
seen sometimes in abundance at 10 kg of biomass. Can you explain what it means to refer to the amount
of biomass recorded. Is that one fish? Two fish? etc.

Lori Clark, AMPA 10:43 AM

Ryan Kelly response: Hawaii fish and biomass, under the hood that model has a parameter that ties the
eDNA concentration to the fish biomass, and because it’s a joint model across 75 species, we can share
information about the relationship between biomass and eDNA concentration across different species to
get confidence in it. The case of the Caranx (not observed in visuals but yes in eDNA) is the extreme,
making use of the eDNA alone to infer some biomass. The biomass equivalent for that particular species
is about 1-2 big fish per transect at the high end, yep.

Jenelle Black 10:27 AM

Cristescu and Hebert (2018) found eDNA transporting water for great months and could last in water
column for weeks and in sediments for years, which brings up questions of resuspension from sediments.
How do those findings reconcile with your day-long persistence?

Ryan Kelly 10:53 AM

Definitely I’ve seen evidence of eDNA binding to sediment and getting resuspended — Chris Jerde and
others have some great data on this. And this is a mechanism by which eDNA can last longer than
hours/days. But there are probably 30 studies now on degradation rates in the water column, and they are
remarkably consistent across species: the half-life in the water is about 24 hours. Warmer temperatures =
faster degradation. And if the species you are looking for are in the water, the vast majority of the eDNA
is likely to be in the water (not the sediment). I can point you to a lot of work on these issues, if you’re
interested.

Jenelle Black 11:02 AM



Thank you. I've been reading up on this and have some articles but would welcome any suggestions from
you.

Ryan Kelly 11:21 AM

Sure thing. Here’s a good review, I think:
https://royalsocietypublishing.org/doi/pdf/10.1098/rspb.2019.1409 . Other good examples:
https://www.frontiersin.org/journals/ecology-and-evolution/articles/10.3389/fevo.2021.623831/full and
this one https://pubs.acs.org/doi/full/10.1021/acs.est.2c01672 . Also good:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0176608 ,
https://onlinelibrary.wiley.com/doi/full/10.1002/edn3.141

Debbie Kay 10:35 AM

Has anyone done studies that look at the amount of DNA shed in the waters based on life stage? For
example, does a rapidly growing young fish shed more DNA in the water column due to cell turnover
versus a large fish per mass unit than a slower growing adult fish?

Ryan Kelly 10:54 AM

Matt Yates at USGS (https://www.usgs.gov/staff-profiles/matthew-yates) has done a lot of work on this
question; I’m not sure there’s a single, easy answer, but yes: through development, the ratio changes.

Jenelle Black 10:51 AM

Can you use the same filter for both metabarcoding and qPCR or do you need to collect two samples?
Can you talk briefly about the time required to collect and process each sample in the field and the care
required of them before sending to lab?

Jenelle Black 10:56 AM
Thank you!
Lori Clark, AMPA 10:56 AM

John: Yes, you can do both on the same filter. Replication helps increase confidence. Gloved hands
between each filter. Filters are in housing. Careful sample collection. 15-20 minutes per site.

Jamie Glasgow 10:56 AM

Is a portion of each sample archived, providing the option to run new assays as they become available
and/or answer new questions that weren't top of mind when the samples were collected?

Lori Clark, AMPA 10:57 AM
yes
Ryan Kelly 10:58 AM

My commercial marine fish example is one such example! Data collected for hake,and has proved
subsequently useful for 12 other commercially fished species as well as whales and other mammals.

Lori Clark, AMPA 11:00 AM


https://royalsocietypublishing.org/doi/pdf/10.1098/rspb.2019.1409
https://www.frontiersin.org/journals/ecology-and-evolution/articles/10.3389/fevo.2021.623831/full
https://pubs.acs.org/doi/full/10.1021/acs.est.2c01672
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0176608
https://onlinelibrary.wiley.com/doi/full/10.1002/edn3.141
https://www.usgs.gov/staff-profiles/matthew-yates

Ryan Kelly: One point about replication in the field: when a species is rare, you do not expect to detect it
on every water filter, no matter how sensitive your assay is. It’s a sampling question: for rare cells (say) in
the world, the cell will be present in some water samples and not in others. This is precisely the expected
result when sampling rare things, and so just because a species is detected in (say) 1 out of 3 replicates
does not make it a low-confidence detection, necessarily...it’s just a low abundance organism.

HARRY BELL 10:58 AM
As you work upstream can you establish a DNA density/Observed fish density curve to help understand
where false positives may start to occur?

Ryan Kelly 11:03 AM

Sure, a transect is always helpful to illustrate the observation response (say, gPCR eDNA concentration)
vs. some underlying phenomenon (true fish density) ... if you had a really good measure of true fish
density. But again, false positives haven’t been a real issue, and it’s also worth digging into different ideas
about what “false” might mean in this context (see:
https://onlinelibrary.wiley.com/doi/full/10.1002/edn3.194, thinking through scenarios where the eDNA is
real, but the actual organism isn’t present in the immediate environment)

Ash Roorbach 11:03 AM

Is it possible to collect eDNA samples while doing electro-fishing without contaminating the water
column and skewing the eDNA results? If so, how?

Ryan Kelly 11:06 AM

My understanding is that the electro-fishing is surveying the fish present, and the eDNA is doing the same
thing. So, I’m not sure how this would skew the eDNA results in any way... either the fish was present,
or it wasn’t, and so it’s not as if the electrofishing is unduly concentrating eDNA that wouldn’t have been
there anyway. IF, on the other hand, field surveyors were out sampling many creeks and moving the
eDNA from one stream to another on their waders (for example), that would be a bit of a danger, but
you’d be able to tell it was a false-positive because you’d replicate it and you would probably do a
transect of samples that would make clear where it was coming from.

Emma Greenwood 11:12 AM

A concern I have heard is that the process of collecting eDNA could disturb the fish, causing them to
move downstream, which would potentially skew the results of the efishing survey.

Ryan Kelly 11:18 AM

Sure, I could imagine that any time you are in a stream, it could disturb the fish. But we generally take our
samples in bottles on poles (or similar), and don’t tromp around the streams much. Also, whether or not it
would matter to your results would depend on the necessary spatial scale of inference...like, does it
matter that the fish moved a few meters downstream? Maybe, in some cases. But I’d guess often this
doesn’t change what decisions you would make with the resulting information.

Jenny Knoth 11:11 AM

Thank you all for presenting! My understanding of using laboratory replicates of a sample is to confirm
the detection within the sample. Therefore, the one sample taken in the field that is split into three in the


https://onlinelibrary.wiley.com/doi/full/10.1002/edn3.194

lab, should still be considered ONE sample. Can you explain how you consider these three chances for a
detection rather than confirmation of a positive reaction?

Ryan Kelly 11:15 AM

We take biological replicates in the field (usually 3) and do technical replicates in the lab for each of
those three (so, usually 3x3 =9 assays per site). This lets us understand the variability of eDNA within a
site in the field, and then across observations of a particular field sample.

Ryan Kelly 11:15 AM

(usually, we’re interested in differences across sites, so our replication strategy means we can easily
understand signal vs noise by comparing variability across sites, within sites, and within samples in a kind
of fancy ANOVA framework)

Jenny Knoth 11:20 AM

Thank you.

Hans Berge 11:18 AM

How long does it take for you to process samples?

Hans Berge 11:21 AM

lab

Lori Clark, AMPA 11:22 AM

field - 5 minutes; lab - depends on priorities, few 100 takes about 1 month
HARRY BELL 11:20 AM

How much (as in density) DNA needs to be measured in order to be assured of fish presence? More
specifically, what is the density threshold that ensures no false positive fish presence calls?

Lori Clark, AMPA 11:23 AM

1-3 fish est.; more work being done

Hans Berge 11:23 AM

Can you explain how life stage influences the detection rates for eEDNA

Lori Clark, AMPA 11:24 AM

research being done on this; publications are pending; dead fish shed more dna
Jenelle Black 11:23 AM

How do those filters need to be cared for in the field? Kept cold? Air dry? Protected from
contamination?

Jenelle Black 11:26 AM

I mean, do field staff need to carry coolers?



Lori Clark, AMPA 11:26 AM

field protocol needs to have contamination procedure. control samples are needed. each lab has protocols
for how to ship/process

Jenelle Black 11:26 AM
into the field?
Ryan Kelly 11:27 AM

Smith-Root has self-desiccating filters that are stable at room temperature; we generally put filters on a
stable buffer so that we don’t have coolers or ice or anything. But as Brooke says, there are lots of ways
of skinning this particular cat.

Debbie Kay 11:23 AM
How close is current technology to eDNA sampling that provides results in the field?
Ryan Kelly 11:25 AM

This is definitely coming along (see, e.g., https://onlinelibrary.wiley.com/doi/full/10.1002/edn3.549), but
I’d call it largely research-driven, not production-driven. If it’s a critical need to have data in real time,
it’s definitely possible, but we’ve found most users don’t have this as the highest priority — they’d rather
have a cheaper answer later.

Jenelle Black 11:44 AM

It was a documented problem in the Great Lakes in monitoring for presence of invasive carp in lake
systems they were trying to isolate to stem invasion. They documented presence of the fish eDNA in the
feces of birds that were feeding in both systems. I haven't yet found anybody researching the reality of
that in our context - whether it does or does not occur.

Jenelle Black 11:46 AM
Consider Guilfoyle et al (2017)
Lori Clark, AMPA 11:46 AM
Jenelle, what is the question?
Ryan Kelly 11:47 AM

I hadn’t ever found that reference — thanks! Rick Lance (USACE, one of the co-authors) is a really
useful contact, and has a lot of subsequent experience. I’'m excited to read this.

Structured Decision-Making
This agenda item was canceled.

Triangle Associates — Outside Science Dispute

Lori Clark reviewed the email sent out to all TFW Policy members from Triangle Associates describing
tasks to be completed for this dispute. There were not questions about what was being asked of Policy
members.


https://onlinelibrary.wiley.com/doi/full/10.1002/edn3.549
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