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are attached.

Questions about this communication may be directed to James King, FOIA Public Liaison, at
jjking@bpa.gov or 503-230-7621 or E. Thanh Knudson, Case Coordinator (ACS Staffing
Group), at 503-230-5221 or etknudson@bpa.gov.

Sincerely,

Candice D. Palen
Freedom of Information/Privacy Act Officer

Enclosures: Agency records responsive to FOIA request BPA-2021-00513-F accompany this
communication.






Subject: FW: Spatial and temporal covariability in early ocean survival of Chinook salmon (Oncorhynchus
tshawytscha) along the west coast of North America

Very interesting. Curious to hear what your take is on this one.

They are looking at hatchery returns from California to Alaska. It appears the subyearlings and coastal hatcheries
seem to be more influenced by ocean conditions in the first month after they hit salt water. However, the yearling
Chinook from the Columbia seem to be correlated with the patterns of Alaskan groups. This suggests that the
ocean conditions right when they hit the ocean aren’t as important as what happens later— maybe the yearlings are
able to swim to Alaska without spending a lot of time feeding off the local coast?
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From: David Welch
Sent: Wed Aug 26 11:57:23 2015

To: Jason Sweet; Shields, Barbara A (bashields123@gmail.com); Josh Murauskas; John R. Skalski; Jim Anderson
(iim@cbr.washington.edu)

Cc: Erin Rechisky; Aswea Porter; Sonia Batten
Subject: North Pacific blob & fisheries management...
Importance: Normal

Attachments: North Pacific ‘blob’ stirs up fisheries management _ Nature News & Comment.pdf

This just came out in this week’s issue of Nature, commenting on the potential impact of the N Pacific “blob” on
fisheries management—I thought you would find it interesting reading.

The point | would raise to everyone | am sending this to, is that at the AFS meeting there were also reports of
massive negative freshwater impacts on survival of returning adult salmon (96.5% in-river losses of upper
Columbia River sockeye were reported from Bonneville Dam to the Canadian border for example, and major
losses are also expected for Snake River adult sockeye). So this year seems to be a pretty good example of what
the world will be like every year once temperate zone climate warms up in the next few decades.

In this sort of scenario where both freshwater and marine survival is changing, identifying the “right” policy choice
will in my view then require balancing how much time animals such as salmon spend in freshwater VS the marine
phase (since the length of the life cycle is fixed) and potentially reserving freshwater for use later in summer vs
using it to expedite smolt migration to the ocean via enhanced spill. Correctly answering the question of how best
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From: Zelinsky,Benjamin D (BPA) - EWP-4
Sent: Tue Mar 01 15:38:27 2016
To: David Welch

Cc: Mendoza Flores,Luisa F (BPA) - EWB-4; Welch,Dorothy W (BPA) - EWM-4; Petersen,Christine H (BPA) - EWP-4; Barco Ill,John W
(BPA) - EWP-4; Sweet,Jason C (BPA) - PGB-5

Subject: RE: (Very) High Level Proposal Outline...

Importance: Normal

David,

We would like to find some time to meet with you to discuss these options in more depth. Even though it is a long
trip, we think it would be useful to have you come down and meet with us in person. It would be a good chance for
you to meet my boss, John Barco and have another round of discussion with Lorri Bodi and other key BPA
managers.

Our initial internal conversation highlighted option 2 (below) as being of particular interest with the Fraser
comparison being a higher priority than the Sacramento work. We also have an interest in option 1 — there
appears to be some overlap between options 1 and 2. In preparation for the meeting, let's make sure BPA
understands the differences between those two options.

Option 3 also appears to have some overlap as well. For example, is there a way to incorporate 3c into option 2?
1
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far, we have done this for the 2000s only, and for only two regions—Strait of Georgia & Puget Sound). The older
data will show that in all regions south of Alaska, coast-wide SARS dropped by almost an order of magnitude since
the 1960s-1970s while survival in Alaska has remained high. The data for the 2000s also shows that at least in
the recent period the average SARs of BC Chinook are lower than Columbia River Chinook, and that Puget Sound
steelhead have lower SARs than Columbia River steelhead—by about a factor of 3 (i.e., SARS are only 1/3rd of
the Columbia’s). If the Columbia’s rebuilding targets of 4-6% SARS aren't being met anywhere else without dams,
it raises question of whether they are realistic for the Columbia. It will also contribute perspective on what is really
keeping salmon stocks from recovering.

2) Reuvisit & update our 2008 “Smolt Survival in Large Rivers” publication, which showed that survival rates were
slightly lower in the Fraser than in the Columbia. As discussed, we can present a somewhat more nuanced
approach now, and show that the newer data we have shows that in the Fraser the high losses appear to be due to
predation and confined to the tributaries--the new data indicates that smolts then have very high survival in the
Fraser mainstem. This will be an interesting new perspective we didn’t have when we did the earlier report. We
could potentially include data on Sacramento River smolt survival from California, and JSATS data in the Columbia
as well as PIT tag data in the comparison, depending upon how much work is supported. We should consider
asking John Skalski to come in as a co-author, because this would build more regional acceptance for the findings
if he is involved.

3) Complete a publication addressing some conceptual problems in how people think about salmon
management. (This could probably be published in Science and have a huge impact coast-wide because the
issues are not confined to the Columbia; in my opinion this would be a big and important paper for the

Columbia). Once survival is scaled for the time smolts take to reach Bonneville survival rates seem to be quite
stable across years, so flow manipulation may not really work as claimed. The key point here is that much of the
claimed survival benefit from getting smolts to Bonneville faster by increasing flows is in fact simply because the
smolts are observed for a shorter time. As | have said before, the basic conceptual flaw here is that just measuring
survival to Bonneville Dam without taking into account how long the smolts take to get there is like using a Geiger
counter to count radioactive decay and concluding that because more fission is recorded in longer time intervals,
radioactivity is worse. There are three potentially important points here:

3
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(a) Annual survival values in the hydrosystem should be scaled by the time smolts take to reach Bonneville
Dam (they generally aren’t). Our preliminary analysis says that once we scale the FPC’s survival data by travel
time most of the claimed benefit of flow vanishes—It seems to be an artifact of not considering the travel time (but
we need to look at this more rigorously to be completely certain of how true this conclusion applies).

(b) Smolts which arrive early at BON then end up spending more time in the coastal ocean because they get
there faster. Our data says that survival rates in the ocean aren’t much different than in the hydrosystem, so
higher flow may not actually benefit the smolts, just put them someplace else.

(c) Josh Murauskas (Anchor QEA) did some work with me a while back that showed that SARS for the full
range of PIT-tagged smolts are inconsistent with the specific populations that the FPC focus on. (Josh
downloaded the entire PIT tag dataset). | can’t recall exact numbers right now, but as | recall the full data set is
much larger than the FPC dataset and also shows that survival rates per day are quite stable between years once
corrected for travel time. In addition to Murauskas, we might also consider bringing in Skalski to garner more
regional credibility.

4) An acoustic tagging study to establish what levels of Total Dissolved Gas goals negatively affect survival of
free-ranging smolts in the Columbia River. We would experimentally determine what different levels of TDG
exposure does to survival in the lower river and coastal ocean relative to unexposed controls. This could save a lot
of money and improve salmon conservation by identifying TDG levels that actually reduce salmon survival. We
have observational data from our 2011 Bonneville Dam tagging that smolts released at times of high TDG
experienced substantially lower survival 4-5 days later when they reached the plume. These chronic (sub-lethal)
effects due to potential crippling of the smolts making them vulnerable to predators would not be captured by past
lab studies but are now feasible in the field. This study could be tied in with Jim Anderson’s work looking at fish
condition, because the fish enumerated for fish condition could be tagged in conjunction with the TDG study and
used to establish their early marine survival. Skalski could again be brought in as a collaborator. (We have had
some preliminary discussions with both Jim & John last autumn).
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comparative performance of salmonid populations originating from a broader region. Chinook and
steelhead population coming from undammed British Columbia rivers appear to have astoundingly low
SARs when compared with the Columbia, and this point has apparently never been picked up on
despite during decades of studies. In Alaska, fishery disasters have been repeatedly declared for
Chinook salmon originating from multiple pristine watersheds, indicating again that it is not just dams
that can drive down salmon populations. Kintama’s experience and technical capacity offers a
perspective that appears to be remarkably lacking in past BiOp efforts in the Columbia, which have
focused on incremental technical fixes to various parts of the hydrosystem. However, this lack of
wider perspective may have blinded the region to the possibility that the FCRPS has already been
successful in addressing most of the anthropogenic problems, and that the remaining issues may be
related largely to climate change in the ocean, and not due to hydrosystem operations,

Kintama has also been successful in prior work, demonstrating an ability to successfully publish
important new research that did not necessarily agree with conventional thinking. Kintama approached
BPA in 2001 with an experimental design that could potentially test whether Snake River spring
Chinook, which migrate through the four additional Snake River dams relative to mid-Columbia River
spring Chinook, were suffering increased mortality downstream of Bonneville Dam in the estuary and
during the early marine migration, or hydrosystem-induced delayed mortality. Recognizing the
potential, BPA funded Kintama to develop a large-scale acoustic telemetry array which extended from
the Snake River basin to southeast Alaska. After several seasons of field testing equipment and
surgical fish tagging trials, Kintama launched an extensive study which would track 14 cm long
acoustic tagged fish from the Snake River to Alaska. BPA funded this study and an additional study to
evaluate transportation-induced delayed mortality from 2006-2011 (and a wrap up year in 2012). This
study may still be the most geographically extensive acoustic telemetry study ever conducted. Results
indicated that Snake River spring Chinook had very similar early marine survival relative to their
downstream counterparts, and that transportation had little or no effect on early marine survival.
Kintama published multiple peer-reviewed journal articles which used these data including two papers
in the U.S. Proceedings of the National Academy of Sciences (http://kintama.com/publications/).

Although multiple publications were produced, Kintama approached BPA in 2015 for funding to
support analysis and complete three additional reports which will use data obtained during project
#2003-114-00 as well as other telemetry data available from Kintama and Kintama’s collaborators, as
well as collated smolt-to-adult return data developed by a range of government and NGO
organizations. All three reports will compare survival of Columbia River basin salmon to salmon from
other regions to provide a broader perspective on the performance of Columbia River salmon stocks
than is currently available. Specifically Kintama will:

1) Collect & analyze the available data on SARS for west coast salmon stocks and compare to
Columbia. Preliminary analysis indicates that in all regions south of Alaska, coast-wide SARS
dropped by almost an order of magnitude since the 1960s-1970s, demonstrating that the Columbia
River salmon conservation problem is not unique to the region. Initial analysis of the data for the
2000s also shows that at least in the recent period the average SARs of BC Chinook are lower than
Columbia River Chinook, and that Puget Sound steelhead have lower SARs than Columbia River
steelhead—by about a factor of 3 (i.e., SARS are only 1/3rd of the Columbia’s). If the Columbia’s
rebuilding targets of 4-6% SARS aren't being met in river systems lacking dams, it raises question
of whether they are realistic for the Columbia. The analysis will also contribute perspective on
what is really keeping salmon stocks from recovering.

2) Revisit & update Kintama’s earlier 2008 “Survival of Migrating Salmon Smolts in Large Rivers
with and without Dams” publication, which found that survival rates were slightly lower in the
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Importance: High

Hi David—

Just wanted to make sure you have my correct email address. You had sent this email and information to
Christine Peterson, who is more of a technical contact, and won’t be the COTR on this.

I'll have a look and get back to you. I'm still waiting for Ben to get back to me on the funding part of this before |
dive too much further into getting this submitted.

Thanks—

Anne

From: Petersen,Christine H (BPA) - EWP-4

Sent: Friday, August 19, 2016 11:37 AM

To: Creason,Anne M (BPA) - EWL-4

Subject: FW: Draft SOW & Sole Source. Justification..
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To: Petersen,Christine H (BPA) - EWP-4; Doumbia,Julie A (BPA) - PGB-5
Subject: Elder et al 2016

Christine & Julie:

| saw this discussed in CBB this morning, and I'm not quite
sure what to make of it. If you get a chance to look at it
I'd appreciate hearing your views.

Charlie
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From: Zelinsky,Benjamin D (BPA) - EWP-4

Sent: Mon Aug 29 14:26:22 2016

To: David Welch (david.welch@kintama.com)

Cc: Creason,Anne M (BPA) - EWL-4; Erin Rechisky (Erin.Rechisky@kintama.com)
Subject: funding issue

Importance: Normal

So it turns out the manager who thought they might have some money available didn’t realize that that money was
designated for transmission work. Needless to say, this would have been nice to know a month ago. So, | am
now looking for a different source of funding from our FY17 budget. We should adjust our expectations downward
and our schedule outward but I’'m not done trying to find a way to make this work. Let me see what | can do this
week and then lets have a call to discuss status and next steps later this week.

Sorry for the mixed news. I'll share another update as soon as | learn more about what our options are.

Ben
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Hi Ben—

| was wondering if we could have a quiet chat at some point as to exactly where you think things will go. Two
months ago out of the blue | received a very good offer to purchase the building we work out of, which as | think
you know, | had spent a lot of time (& $) having constructed to support our tagging operations.

Since the field work that requires the tagging infrastructure is not currently being supported on either side of the
border, my decision was to sell the building, put all of the high end equipment into temperature controlled storage,
and move three of us into a smaller rental office somewhere until scientific interest and revenues increased to
support the larger facility. (This building is 8,500 square feet, and has work space for up to 14 staff).

From BPA’s perspective, this change should be of no consequence, because you folks are only contracting us for
3 (perhaps now 2) reports. However, it is of concern to me because | need to make some decisions about what
sort of office space to lease, and how many staff to keep on to support analysis and writing of these reports.

We will not be moving out of the current offices until the end of November, so there is no immediate urgency
concerning the move, but the slow and unpredictable nature of government contracting does make me concerned
about making any further decisions until | can be sure something will go through.

As for my view of the three reports, the one | would recommend dropping right now for budgetary reasons would
be the “Large Rivers comparison” between the Fraser and the Columbia Rivers. This would keep what | would
think are the two most important reports meeting BPA’s key information needs: one showing that SARS are lower

2
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From: David Welch

Sent: Fri Oct 21 14:02:07 2016
To: Ben Zelinsky

Subject: Moving forwards--

Importance: Normal

Hi Ben—

After due consideration, | am prepared to move forwards with the abbreviated contract (and thank you for your
support and efforts in this).

My suggestion here is that we move forwards with the third item (Comparison of Ocean and Hydrosystem Survival
Rates, targeting the journal Science for this paper).

The rationale is two-fold: (a) it is the only one of the three products that comes (just) under the $119K availability,
and (b) once done it will strongly set the stage for the broad survey paper showing that SARS in other regions are
even worse than in the Columbia River hydrosystem. This will certainly give Lori a serious negotiating position
when she can point out that survival rates are worse in other places and the reason that transport in the Columbia
River hasn’t been very effective Is because folks have been “dumping” fish into a region with equally poor (or
worse) survival.
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From: David Welch

Sent: Mon Nov 07 10:20:00 2016

To: Petersen,Christine H (BPA) - EWP-4
Subject: Sole Source Justification...

Importance: Normal

Christine: The text in the next paragraph should be moved to the Sole
Source Justification for why the work should be awarded sole-
source...

Beginning in 2001, BPA funded Kintama to design an experiment that could test whether Snake River spring
Chinook were suffering increased mortality downstream of Bonneville Dam in the estuary and during the early
marine migration due to “hydrosystem-induced delayed mortality” (the major project was #2003-114-00, which
superseded an earlier “Innovative Proposals” award in 2001-02). Kintama designed and developed a large-scale
acoustic telemetry array and tracked 13-14 cm long acoustic tagged Chinook smolts from the Snake River to
Alaska from 2006-2011. The results demonstrated that Snake River spring Chinook had very similar early marine
survival relative to their downstream counterparts, and that transportation and the number of dams passed had
negligible impact on subsequently experienced early marine survival. Kintama’s earlier results were published in a
number of top-ranked peer-reviewed scientific journals and constitute some of the largest experimental tests
conducted in ecology. The current contract is intended to fund additional work using the same dataset collected by
the proponents to support preparation and publication of one additional peer-reviewed analysis which should be of
importance to the development of the next BiOP.
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completed in order to move the contracting process along.

Erin

From: David Welch

Sent: November 7, 2016 10:19 AM

To: Petersen,Christine H (BPA) - EWP-4; Erin Rechisky
Subject: RE: phone call?

Thanks, Christine—I am just about to enter the info that | can into PICSCES. You will see that Erin and | have
substantially streamlined the attached material, and have highlighted one part that would make an excellent
justification for the Sole Source designation—I| probably won’t be able to add that to PISCES, but we’ll see.

| am leaving for a conference tomorrow morning (Tuesday), so if we don’t touch base today it is probably easiest to
deal directly with Erin until | am back in the office next Tuesday, 15 November. | can always be contacted on my
cell if need be.

Regards, David
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Talk to you soon,
Christine Petersen

(503)230-4695

25403140 BPA-2021-00513-F 0623





















Contracting Officer Signature Date
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From: David Welch

Sent: Thu Dec 15 12:09:50 2016

To: Zelinsky,Benjamin D (BPA) - EWP-4
Subject: RE: Catching up?

Importance: Normal

Glad to. My calendar is pretty well clear between now and end of January, so you can co-ordinate and see what
times work for your side.

| suggest that bullet item #2 be split into two parts. The existing Bullet can remain, and the new bullet #3 comes in
like this:

An update on the Chilko results and their implications
Status update on the current contract and a refresher of the goals and scope of the work

Refresher on the broader picture (SARS higher in the Columbia basin than in BC/Puget Sound rivers) and
how to make this potential work most useful

Discussion of how to share the results with the region and any $ requests associated with that

Please make sure that I’'m not stepping on any toes here, in discussing this directly with you—I have approached
1
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reached out to BPA 18(!) months ago—As | reported back in 2008, survival isn’t better in the Fraser River, and this
new result demonstrates that smolts don’t necessarily just immediately migrate down undammed rivers at high
speed either. So it will be a useful additional reference to cite in likely the most important paper: one comparing
the SARS in the two rivers and pointing out that the Columbia River has SARS 3-4X higher than the Fraser River,
despite the presence of dams.

This isn’t funded, and my question is, is Christine the right person to work with to try to find financial support for this
additional piece of work? Or, do | try lobbying someone higher (perhaps Lori directly), to get across the
importance of documenting this finding? As you appreciate, BPA is a large organization, and the number of folks
prepared to push things forward rather than just go through the motions isn’t a large fraction of the staff.

Your candid thoughts and advice would be valued.

Thanks,

David

David Welch, Ph.D.
kintamav_RGB
President, Kintama Research Services Ltd.

Nanaimo, BC, Canada
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From: David Welch

Sent: Wed Jan 11 13:50:17 2017

To: Erin Rechisky; Petersen,Christine H (BPA) - EWP-4
Subject: RE: date change.

Importance: Normal

Attachments: Brosnan et al (Survival Rates of Out Migrating Yearling Chinook Salmon in the Lower Columbia River and Plume after
Exposure to Gas Supersaturated Water-JAAH 2016).pdf

Hi Christine—Just to clarify Erin’s last comment, we are not “fishing” for a contract at this late date this year, but in
our recent TDG paper (attached) we made this comment ((p. 249):

“Although our results are consistent with the known

effects of TDG, the uncertainty in the underlying assumptions
calls for a controlled experiment to clarify how survival

in the lower freshwater reaches of the Columbia River

and the coastal ocean is affected by TDG exposure. A
formal experiment that uses simultaneous paired releases

of smolts that are exposed to different levels of TDG

along with control groups of unexposed smolts could easily
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be performed by using the same techniques described here

and by Rechisky et al. (2012, 2013).”.

Just boosting flow to very high spill levels that increase TDG past the legal limits, as the courts might impose, will
yield very low statistical power if the goal is to see if this increases adult returns several years later. We hope to
cover this in the report/paper that is currently wending its way through your contract process, but its worth making
the point here:

Survival through the hydrosystem is about Sys=60%
SAR (Survival to adult return is about SAR=1%

Survival in the rest of the life history can be calculated as SAR=SHsxSLater. SO SLater=SAR/SHs= 0.01/0.6 =
0.017 (i.e., “later” survival is only 1.7%!).

We can also write later survival as a sequence of life history periods where survival in each of N periods is
equal to hydrosystem survival.

This leads to Siater=(Shs)N.  This means that there are N=log(Syater)/log(SHs)=8 subsequent periods in the life
history “below Bonneville” where a salmon cohort experiences survival reductions just as large as experienced
going through all 8 FCRPS dams, assuming that value is about 60%.

So, why is this important? The key point is this. TDG fluctuations will chiefly impact survival during only the first of
those 9 survival periods (0.6%= the SAR of 0.01). It is entirely reasonable to assume that the random
environmental variability in survival during each of those 9 periods is equal, so looking at the subsequent adult
returns 2-3 years later to determine what the effect of increased spill will be is entirely impractical... the signal
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(effect of TDG on survival) will be buried in a huge amount of variability from random events happening in the
ocean.

What this means is that using adult returns to test for the effect of manipulations of the hydropower system on
survival will have extremely low statistical power... basically, you shouldn’t even bother trying to do these studies
correlating adult returns to TDG changes. Instead, the region should measure survival to someplace below
Bonneville (say, Astoria or Willapa Bay) shortly after the smolts have passed by Bonneville using a controlled study
(matching release groups of acoustically tagged smolts with treatment (high TDG exposure) and control (Low TDG
exposure)). It doesn’t matter whose tag system is used for this—it could be JSATS or Vemco—there are plusses
and minuses to both systems.

I intend to work this point into the paper we are proposing to do for you that is described in the current contract
proposal. However, we can'’t just substitute the other part of the work we proposed because Erin and | know it will
take substantially more work to get that study (on comparative survival in the Columbia vs BC/Puget Sound) ready
for prime time because the amount of funds you had available ($110K) wasn’t large enough to support the staff
time on the other (currently unfunded) part of work. However, | was discussing with Erin a logical way we could
combine both the SAR comparison with the update to the large rivers survival comparison. The amount of work to
do would remain about the same, but it might make a tighter package for people to use, if it was funded.

This is a big part of what | would like to outline in the conference call.

Best, David
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From: Erin Rechisky

Sent: Wednesday, January 11, 2017 12:09 PM

To: Petersen,Christine H (BPA) - EWP-4; David Welch
Subject: RE: date change.

Hi Christine,

We'd like to change the following end dates all within Work Element C:
Milestone A: end on July 31
Milestone B: end on June 30
Milestone C: end on August 31

Milestone E: end on August 31

Regarding the top paper priorities, David and | would like to discuss this with you and Ben, and perhaps Jeff as
well. Could you set up a conference call? David and | are available for most of this Friday. We could meet anytime
between 9 and 4. We are in the office tomorrow as well, but David has an appointment at 10:30 and | leave at
about 2:00 on Thursdays.

Also, can you send a link to the news articles about the preliminary injunction you mentioned? Kintama could
potentially submit a proposal to monitor smolts but we’d have to start this work ASAP in order to have the proposal
reviewed, approved and then order transmitters prior to the outmigration- which might not be feasible at this late
date.
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Thanks,
Erin

From: David Welch

Sent: December 21, 2016 3:08 PM

To: Petersen,Christine H (BPA) - EWP-4; Erin Rechisky
Subject: RE: date change.

Thanks, Christine—Sorry for the delay in responding—just back from my annual meeting with our IT service
provider.

This sounds sensible—I will ask Erin to put it on her list to review the dates of the intermediate milestones held in
PICES next, after she gets a manuscript off her desk and to our co-authors (by Friday, we are hoping).

I will walit for you to get some feedback on the broader issues of whether a pre-award is possible, and then we can
more intelligently discuss the possibilities at that point.

If I don’t hear from you before Friday noon, Merry Christmas to you and yours!

Regards, David
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To: Erin Rechisky <Erin.Rechisky@kintama.com>, “Petersen,Christine H (BPA) — EWP-4”
{chpetersen@bpa. gov>
Subject: RE: date change.

Hi Christine—Just to clarify Erin’ s last comment, we are not “fishing” for a contract at this late
date this year, but in our recent TDG paper (attached) we made this comment ((p. 249):

“Although our results are consistent with the known

effects of TDG, the uncertainty in the underlying assumptions
calls for a controlled cxperiment to clarify how survival

in the lower freshwater reaches of the Columbia River

and the coastal ocean is affected by TDG exposure. A

formal cxperiment that uscs simultancous pairced rclcascs

of smolts that are exposed to different levels of TDG

along with control groups of unexposed smolts could easily

be performed by using the same techniques described here

and by Rechisky et al. (2012, 2013).7” .
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Just boosting flow to very high spill levels that increase TDG past the legal limits, as the courts
might impose, will yield very low statistical power if the goal is to see if this increases adult
returns several years later. We hope to cover this in the report/paper that is currently wending its
way through your contract process, but its worth making the point here:

Survival through the hydrosystem is about Sus=60%

SAR (Survival to adult return is about SAR=1%

. Survival in the rest of the life history can be calculated as SAR=SusxSrater. SO
Stater=SAR/Sus= 0.01/0.6 =~0.017 (i.e., “later” survival is only 1.7%!).

. We can also write later survival as a sequence of life history periods where survival in
each of N periods is equal to hydrosystem survival.

. This leads to Stater=(Sns)N. This means that there are N=log(Stater)/log(Sus)=8 subsequent
periods in the life history “below Bonneville” where a salmon cohort experiences survival reductions
just as large as experienced going through all 8 FCRPS dams, assuming that value is about 60%.

So, why is this important? The key point is this. TDG fluctuations will chiefly impact survival
during only the first of those 9 survival periods (0.6%= the SAR of 0.01). It is entirely reasonable
to assume that the random environmental variability in survival during each of those 9 periods is
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equal, so looking at the subsequent adult returns 2-3 years later to determine what the effect of
increased spill will be is entirely impractical+: the signal (effect of TDG on survival) will be
buried in a huge amount of variability from random events happening in the ocean.

What this means is that using adult returns to test for the effect of manipulations of the hydropower
system on survival will have extremely low statistical power: bhasically, you shouldn’ t even bother
trying to do these studies correlating adult returns to TDG changes. Instead, the region should
measure survival to someplace below Bonneville (say, Astoria or Willapa Bay) shortly after the smolts
have passed by Bonneville using a controlled study (matching reclcasc groups of acoustically tagged
smolts with treatment (high TDG exposure) and control (Low TDG exposure)). It doesn’” t matter whose
tag system is used for this—it could be JSATS or Vemco—there are plusses and minuses to both
systems.

I intend to work this point into the paper we are proposing to do for you that is described in the
current contract proposal. However, we can’ t just substitute the other part of the work we proposed
because Erin and I know it will takc substantially morc work to get that study (on comparative
survival in the Columbia vs BC/Puget Sound) ready for prime time because the amount of funds you had
available ($110K) wasn’ t large enough to support the staff time on the other (currently unfunded)
part of work. However, I was discussing with Erin a logical way we could combine both the SAR
comparison with the update to the large rivers survival comparison. The amount of work to do would
remain about the same, but it might make a tighter package for people to use, if it was funded.

This is a big part of what 1| would like to outline in the conterence call.

4
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Best, David

From: Erin Rechisky

Sent: Wednesday, January 11, 2017 12:09 PM

To: Petersen, Christine H (BPA) — EWP—4; David Welch
Subject: RE: date change.

Hi Christine,

We” d like to change the following cnd datecs all within Work Element C:

. Milestone A: end on July 31
. Milestone B: end on June 30
. Milestone C: end on August 31
. Milestone E: end on August 31

Regarding the top paper priorities, David and I would like to discuss this with you and Ben, and
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I was just talking to the CO in our procurement group and they are still working through their
backlog and there could be a possibility of doing last minute changes.

On another note, Ben Zelinsky told me that he had been talking to Jeff Stier, who does a lot of work
helping to support our court case. Ben explained that he and Lorri Bodi had picked the Columbia River
daily survival rates synthesis as the top priority topic of those three alternatives that you had
presented last spring, while continuing to try find funding. Jeff was saying that he had thought that
the Fraser vs Columbia SAR comparison would be of greatest value to him when he tries to advance a
legal argument around ’net impact’ (an ESA concept). I was starting to forget the diffcrcnce between
this alternative and therange wide SAR literature review as these topics tend to have some overkap in
interpretation. Kintama has a lot of Fraser data from various studies.

Tn any case, we weren t sure if we would want to sudeny change our order of b priorit and ask you to
do the second paper first in this contract. We could also just pass this mestage along to you (without
intrudine on the intellectual freedom clause where we are implying what we specifically want to see
included in cach papcr). In any casc, Jeff scnt the request to attempt to find technical support funds
for a second paper.

Also of some interest for you or lan Brosnan, there was a preliminary injunction asking the judge to

require a spill to gas cap experiment this spring... lhere were some news articles aboul il yeaterday.
It would be hard to desigh monitoring. Will this high snowpack result in high forced spill levels and
high gas like in 2011 anyway?
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Sent: December 21, 2016 3:08 PM
To: Petersen, Christine H (BPA) — EWP-4; Erin Rechisky
Subject: RE: date change.

Thanks, Christine—Sorry for the delay in responding—just back from my annual meeting with our IT
service provider.

This sounds sensible—I1 will ask Erin to put it on her list to review the dates of the intermediate
milestones held in PICES next, after she gets a manuscript off her desk and to our co—authors (by
Friday, wc arc hoping).

I will wait for you to get some feedback on the broader issues of whether a pre-award is possible, and
then we can more intelligently discuss the possibilities at that point.

Il T don” L hear [rom you belore Friday noon, Merry Christmas Lo you and yours!

Regards, David
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Thanks,
Mike
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made my best calculation as to how long it would take to do each of the three. | have pasted in below my original
summary (devoid of the detailed calculations) as to who amongst Kintama staff would do what parts of which
papers. This was generally agreed to, but last October it was belatedly realized that the source of funds available
could not be used to fund all the work (Ben Z will know the details).

A total of $110K was then identified from another source. This amount fits with the 1st paper in the list, which | will
call (A-Survival Rates). This paper is important to BPA because when published in a high profile journal, it will be
the first time that someone has clearly laid out in the peer-reviewed scientific literature that if smolts are transferred
out of the hydrosystem adult returns may not be better simply because we need to account for poor survival in the
ocean (and the data supports this as probably true). Current management ignores this, and just assumes that if
survival to Bonneville Dam is higher, this is a good thing. It ignores the point that if fish spend a week less in the
hydrosystem, they spend a week more in the ocean—and right now our data suggests that survival isn’t better in
the ocean—so it is not a benign place to put the fish. The paper will basically put people on notice that they (at
least logically) have to account for what survival rates are in the ocean and that managers and “fish advocates”
haven’t been doing so. It will also demonstrate very simply why transportation (barging) hasn’t been working—it is
not because of “differential-delayed mortality” but because where the smolts are transported to isn’t really any
better from a survival perspective.

(B—Comparison of SARS) is the analysis that Geoff Stier thinks is more important, if | understand you. This paper
will show that the current Columbia River recovery targets are not being met in either British Columbia or Puget
Sound salmon stocks, and in fact survival (SARs) are lower than for Columbia River populations.

(C) is an update to the Fraser vs Columbia survival comparison paper published in PLoS Biology in 2008.

As | mentioned briefly on the phone last Friday, it occurred to me that we could probably incorporate important
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elements of paper (C) into paper (B) and save (at a best guess) half the funds needed for (C) if we did so, because
it would become an “add-on” to (B) rather than a full stand-alone paper, and the elements of (B) would be the
major focus. We can certainly do either (B) or (B)+(C), but the projected costs will be $162K or $232K to do the
work, so more than the available budget. (Projected budgets are higher because none of the work has been done
or written up for the study, unlike (A).

We can run through the above material briefly as part of the conference call, but | would suggest sharing at least
elements of this email with people first. Ben earlier suggested we can also give a quick update on some work we
did in the Fraser River looking at survival and movement speeds of tagged Chinook & sockeye, to give some
context to the discussion, and which relates to study component (C).

David

BPA Study Component

Data Synthesis (Collection & Graph/Table Production, initial summary of major findings and explanation of
methods)(a)

Report
Full Paper (b)

Total (USD)
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(A) Comparison of Ocean & Hydrosystem Survival rates (Target Journal: Science)

Welch, 3 months; Porter, 1 month

$90,650
$ 18,130
$ 108,780

(B) Comparison of SARs & Extension back to beginning of data series (Target Journal: Transactions American
Fisheries Society)

4 months of staff work for Aswea, 1 month for Erin, 2 months for Welch

$134,750
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$ 26,950
$ 161,700

(C) Comparative Salmon Survival in Fraser & Columbia Rivers using acoustic tags (Target Journal: PLoS Biology)

2 months of work for Welch, Porter, & Rechisky

$117,600
$ 23,520
$ 141,120
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Hi,

| didn’t respond last week. A lot of our internal communications were really disrupted by the snowstorm and people
not being in the office, plus our manager returned from leave.

Here is a status report. Our contracting officer finished your contract yesterday and it is being sent to you. There
was also a budget meeting today where Jeff Stier and Ben Zelinsky were able to talk about your contract finally.
Jeff felt there was a bit of a misunderstanding when Lorri Bodi and John Barco made the decision with Ben to
prioritize the current Columbia River daily survivals+big picture synthesis paper that is in the current contract. Jeff
was the one who initially proposed having you do a synthesis paper, and he is still in favor of a Fraser vs.
Columbia comparison (I'm not sure exactly how we should title these, as option A, B, C, given that there are some
overlapping themes).

What we’re going to do is try to find a time to talk now that all of us are in the office, and | think we are likely to
want to call you on the phone. | passed on that you had mentioned that the labor involved in a SARs literature
review or Fraser comparison would be larger, so | think they have to evaluate how much potential there would be
for moving other things around in our program budget to be able to transfer a moderate amount of funding for
either a more labor intensive first paper, or to add the second paper. Ben and our budget manager have a better
understanding of this.

In any case, when we try to schedule a call, | think that a reminder for everyone of the initial three paper options
would be helpful, and it could be helpful to have ballpark figures for labor? | liked how you laid out the current
paper that we put in the contract. Also, for none of these will you just be rehashing your already published Fraser
and Columbia survivals, but you are both proposing a new framework for interpretation, plus adding new years of
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Sent: January 11, 2017 11:04 AM
To: Erin Rechisky; David Welch
Subject: RE: date change.

Hi Erin,
Can you tell me which dates you would like to change?

| was just talking to the CO in our procurement group and they are still working through their backlog and there
could be a possibility of doing last minute changes.

On another note, Ben Zelinsky told me that he had been talking to Jeff Stier, who does a lot of work helping to
support our court case. Ben explained that he and Lorri Bodi had picked the Columbia River daily survival rates
synthesis as the top priority topic of those three alternatives that you had presented last spring, while continuing to
try find funding. Jeff was saying that he had thought that the Fraser vs Columbia SAR comparison would be of
greatest value to him when he tries to advance a legal argument around 'net impact' (an ESA concept). | was
starting to forget the difference between this alternative and therange wide SAR literature review as these topics
tend to have some overkap in interpretation. Kintama has a lot of Fraser data from various studies.

In any case, we weren't sure if we would want to sudeny change our order of b priorit and ask you to do the second
paper first in this contract. We could also just pass this mestage along to you (without intrudine on the intellectual
freedom clause where we are implying what we specifically want to see included in each paper). In any case, Jeff
sent the request to attempt to find technical support funds for a second paper.
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Subject: date change.

Hello,

I changed the dates in the contract in a relatively simple way, moving the start and end dates one month forward.
You might want to glance at the intermediate milestone dates describing goals like submitting the paper to a
journal.

I will try to raise the question of whether it is in any way possible to do a pre-award agreement which would allow
invoicing to the period before the final contract is issued, which is a practice we have for most of our regular Fish
and Wildlife program contracts.

Talk to you soon,

Christine P.

15
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From: chpetersen@bpa.gov

Sent: Mon Jan 30 12:54:48 2017

To: Erin Rechisky

Subject: RE: Outline of change in Kintama contract direction

Importance: Normal

No, it is very good to ask about expected time line and process because we all might ask or review why we came
to doing the mod in the first place, and we initially had to work with our finance team to arrange to redirect funds
from the closeout of the 15 Mile Steelhead project.

| looked back, and one of the major announcement emails for starting your project managed to leave Jeff Stier's
email address off out of the dozen recipients even though he was the one who advocated for soliciting a new
proposal. So he had heard Lorri and John were going but didn't see the details. Myself, | can see why it made
sense to go forward with the existing contract because it is a compelling topic and we earlier had a certain budget.
At the program level, | know that some maneuvering often has to happen, particularly with habitat projects where
prices for land and options can be very negotiable.

I will write back later

Christine

Sent from my Verizon 4G LTE smartphone

-------- Original message --------
From: Erin Rechisky <Erin.Rechisky@kintama.com>
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Jeff, Christine, Ben—

Here is an outline of what we would do under the “Course Correction” that we have just discussed. We will entirely
change the focus of the work as follows:

1)  We will compare published SARS for Chinook & steelhead in the Columbia River with published SARS for
Chinook in British Columbia (many rivers, including the Fraser) and steelhead for Puget Sound (also multiple
rivers). Columbia River survival data will mainly come from the published CSS reports, to eliminate possible
criticism that the data are not correct; official regional fisheries agency data to be used for BC & Puget

Sound. This comparison will provide perspective by establishing what survival over the whole life cycle from smolt
outmigration to adult return is.

2)  We will update Kintama’s acoustic tag survival data for Fraser River Chinook to provide an updated
perspective on what in-river smolt survival is in the Fraser River and compare that with published Columbia River
smolt survival data. The focus of this work will be to establish relative smolt survivals in the two river systems (the
first phase of the migratory life cycle) and establish whether or not survival is at comparable levels.

3) Erin and | discussed this new approach briefly after we ended the call, we aren’t yet certain whether in the
paper we would lead with #1 & bring in #2 as supporting perspective, or reverse the sequence. We will need to
sort this out as we see the paper come together and certainly welcome advice and guidance from you folks as to
what is most helpful in supporting your focus, so long as we retain professional independence—the analysis and
conclusions are our responsibility so that we can certify our professional independence from the funders when we
publish this work.
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From: Erin Rechisky

Sent: Tue Feb 14 08:55:44 2017

To: David Welch; Petersen,Christine H (BPA) - EWP-4
Subject: RE: call, on schedule

Importance: Normal

Hi Christine,

We can call you today before 10, or after 3:30 as you suggest.

| am in the office and David should be here soon.
Just let us know your preference.

Erin

From: David Welch

Sent: February 13, 2017 12:38 PM

To: Petersen,Christine H (BPA) - EWP-4
Cc: Erin Rechisky

Subject: Re: call, on schedule

Hi Christine
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draft, but held off on the peer review publication submission and revisions — what fraction of the total budget

(including submission to journal) do you think this would be? You do have ‘report’ vs ‘full paper’ totals in an
earlier email, on the three separate papers.

Hopefully | can make this more clear over the phone.

Christine Petersen
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Hi

Let’s see — are either of you available for a phone call in the next couple of days. Unfortunately | have to attend
a long meeting tracking the Corps research plans. | should be available after 3:30 today, or 8-10, after 3
tomorrow, or all of Wednesday.

In short, Lorri Bodi, Jeff Stier gave top priority to adding additional funds to your project, but | am trying to work
out an optimal scheduling balance so that we wouldn’t necessarily have to bump some medium priority work.
Some of this could be achieved by allowing some tasks to go over into the next fiscal year starting October

1. Yet, we would want to make sure that your initial results or first draft are available in time for our Biological
Assessment process — so we would not want to delay your primary data analysis that long. Jeff Stier just told
me that this summer could be a time where a presentation and early draft of your results could be very helpful
for the BA. | relayed to him that you suggested having a few check-ins with early results along the way.

In order to help make this judgment call for how much funding we would need to allocate to get you to a certain
stage by Sept 30 when we could draw from the next fiscal year, | would like to know your best estimate for a
schedule of work (given all of your obligations and activities at Kintama this year).

-If we were to ask you to work quickly (given all other commitments), how early could you complete at least a
Columbia vs. Fraser SARs analysis, and give either a presentation of key preliminary results or an early draft?

-If were asked you to work more slowly, and to get to a stage by Sept 30t where you have a fairly developed
draft, but held off on the peer review publication submission and revisions — what fraction of the total budget
(including submission to journal) do you think this would be? You do have ‘report’ vs ‘full paper’ totals in an
earlier email, on the three separate papers.
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Hopefully | can make this more clear over the phone.

Christine Petersen
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From: David Welch

Sent: Fri Mar 10 15:22:20 2017

To: Petersen,Christine H (BPA) - EWP-4
Cc: Ben Zelinsky; Erin Rechisky
Subject: 2018 Spill test???

Importance: Normal

Attachments: Brosnan, Welch et al (Columbia R Plume Survival-MEPS 2014).pdf

Christine & Ben—

| just saw this comment in the Columba Basin Bulleting as, no doubt, did you:

“However, although in the opening remarks Simon said he was leaning towards ordering the federal agencies to
begin maximum allowable spill to the gas cap at the dams beginning April 3 and continuing for two years to see
what can be learned about salmon survivability with increased spill, by hearing’s end his leaning was toward
beginning the spill next year.

That would give both fisheries and dam managers time to devise a study design in order to learn if the spill will
help or hinder salmon and steelhead.”
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| just saw this comment in the Columba Basin Bulleting as, no doubt, did you:

“However, although in the opening remarks Simon said he was leaning towards ordering the federal agencies to
begin maximum allowable spill to the gas cap at the dams beginning April 3 and continuing for two years to see
what can be learned about salmon survivability with increased spill, by hearing’s end his leaning was toward
beginning the spill next year.

That would give both fisheries and dam managers time to devise a study design in order to learn if the spill will
help or hinder salmon and steelhead.”

Just a reminder as BPA has its internal discussions on Judge Simon’s comments that our previous acoustic tag
work uncovered evidence for substantial sub-lethal mortality from high dissolved gas levels, and that these effects
were only expressed several days later, after the smolts reached the plume (see the attached paper). | strongly
suspect that this mortality occurred because smolts weakened by gas bubbles were picked off by predators,
something that we can’t test for in a laboratory setting. (Much like strokes in humans, the animals may be normal
looking, but their movements may be crippled due to damage to the circulatory system).

I’'m well aware that Vemco’s acoustic tags are not popular in the Columbia River basin, but a solid designed study
could equally well be done using JSATS or Vemco tagging. The key point is that survival has to be measured to
past the plume, so that predators have a chance to select and remove damaged individuals. A rigorously designed
TDG study with treatment and control groups would have vastly more statistical power than what is currently being
contemplated—which is to wait 2-3 years and see how many adults come back. For reasons that | can outline,
studies looking at adult returns have hopelessly low statistical power and cannot give credible scientific results. It
might be worth a conference call to discuss the reasons for this and bring in John Skalski to add his perspective.
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P Please consider the environment before printing this e-mail
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Sent from my Verizon 4G LTE smartphone

-------- Original message ------—

From: "Zelinsky,Benjamin D (BPA) - EWP-4" <bdzelinsky@bpa.gov>

Date: 3/10/17 5:25 PM (GMT-08:00)

To: David Welch <David.Welch@kintama.com>, "Petersen,Christine H (BPA) - EWP-4" <chpetersen@bpa.gov>
Cc: Erin Rechisky <Erin.Rechisky@kintama.com>

Subject: RE: 2018 Spill test???

Thanks David

We are still figuring out our next steps but I'll make sure folks are aware of the work you've done and the work you
could do for us going forward. For starters | shared your email with Lydia and Jason.

We will keep you in mind as we develop an action plan.

Ben

Sent from my Verizon 4G LTE smartphone

-------- Original message --——---—

From: David Welch <David.Welch@kintama.com>

Date: 3/10/17 3:22 PM (GMT-08:00)

To: "Petersen,Christine H (BPA) - EWP-4" <chpetersen@bpa.gov>

Cc: "Zelinsky,Benjamin D (BPA) - EWP-4" <bdzelinsky@bpa.gov>, Erin Rechisky <Erin.Rechisky@kintama.com>
Subject: 2018 Spill test???
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Christine & Ben—

| just saw this comment in the Columba Basin Bulleting as, no doubt, did you:

“However, although in the opening remarks Simon said he was leaning towards ordering the federal agencies to
begin maximum allowable spill to the gas cap at the dams beginning April 3 and continuing for two years to see
what can be learned about salmon survivability with increased spill, by hearing’s end his leaning was toward
beginning the spill next year.

That would give both fisheries and dam managers time to devise a study design in order to leamn if the spill will
help or hinder salmon and steelhead.”

Just a reminder as BPA has its internal discussions on Judge Simon’s comments that our previous acoustic tag
work uncovered evidence for substantial sub-lethal mortality from high dissolved gas levels, and that these effects
were only expressed several days later, after the smolts reached the plume (see the attached paper). | strongly
suspect that this mortality occurred because smolts weakened by gas bubbles were picked off by predators,
something that we can’t test for in a laboratory setting. (Much like strokes in humans, the animals may be normal
looking, but their movements may be crippled due to damage to the circulatory system).

I’'m well aware that Vemco’s acoustic tags are not popular in the Columbia River basin, but a solid designed study
could equally well be done using JSATS or Vemco tagging. The key point is that survival has to be measured to

3

BPA-2021-00513-F 1150















25401506

By the way, there was an interesting exchange at the NOAA lifecycle model meeting on Tuesday. Bob

Lessard has been developing a multistage model using flow/temperature for an early juvenile stage for
subpopulations in the Grande Ronde, while the smolt to adult survival is driven by only the variables of spill
(‘powerhouse contact rate’), water transit time/flow, and PDO. He was showing results indicating that survival is
*higher* under low flows because spill and spill efficiency is higher. NOAA researchers asked about figures
extending forecasted survival past the range of historical observation. This made them explicitly state what they
assume a maximum outmigration survival rate would be. Bob said that survivals are currently often in the 60%
range now so surely they could be nudged up to 80-85%.

Christine

From: Norris, Tony (BPA) - PGPO-5

Sent: Wednesday, March 15, 2017 3:09 PM

To: ADL_DIR_ALL; ADL_PGB_ALL; ADL_PGL_ALL; ADL_PGPO_ALL; ADL_PGPW_ALL; ADL_PGSD_ALL;
ADL_PGSP_ALL; ADL_PGST_ALL; Bettin,Scott W (BPA) - EWP-4; Bodi,Lorri (BPA) - E-4; Connolly,Kieran P
(BPA) - PG-5; Cooper,Suzanne B (BPA) - PT-5; Dernovsek,David K (BPA) - PTF-5; Evans,Elizabeth A (BPA) - PB-
6; Francis,Rose (BPA) - LN-7; Gendron,Mark O (BPA) - P-6; Grimm,Lydia T (BPA) - A-7; Johnson,Kimberly O
(BPA) - PGA-6; Johnson,Robert C (BPA) - PTFR-5; Kerns,Steven R (BPA) - PGS-5; Kingsbury,Pamela A (BPA) -
PGPL-5; Le,Nga (Dan) (BPA) - PTF-5; Leary,Jill C (BPA) - LN-7; Mercier,Bryan K (BPA) - EW-4;
Pendergrass,Richard M (BPA) - PGP-5; Petersen,Christine H (BPA) - EWP-4; Petross,Dennis W (BPA) - PGAF-6;
Rector,William Eric (BPA) - PBA-6; Smith,Gregory M (BPA) - EWP-4; Spain,Alex J (BPA) - PTF-5; Stier,Jeffrey K
(BPA) - E-4; Sweet,Jason C (BPA) - PGB-5

Cc: Todd,Wayne A (BPA) - PGA-6

Subject: TMT Dworshak Update

The Corps will maintain the 22.5 kcfs outflow through Saturday in lieu of previous plan to increase discharge to 25
kcfs tonight. This delay in the increase is due to system flood control operations for the river stage at
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Vancouver. ltis expected when the system flood control conditions are ended that the discharge will increase to
25 kcfs at that time.

There will be a TMT meeting on Friday at 1:30 to discuss the potential for releasing the chinook from the hatchery
next week (~1 week early). There is currently no plan to release the steelhead early. The Corps still plans on
dropping discharge to 8 kcfs for 1-2 days to accommodate the fish release from the hatcheries. Currently, the
chinook are experiencing significant gas bubble trauma with 9/10 fish observed with gas bubble in the gills. TDG
in the hatchery is currently at 104.5% with TDG downstream of Dworshak at 125-126%. Variations are due to
changes in temperature and barometric pressure.

Steve Hall, NWW Corps reported to the TMT about the adverse condition of the new unit 3 stator bars. Steve
indicated that the impact to the schedule is unknown at this time.

Tony Norris, P.E.

Operations Research Analyst
Operations Planning, PGPO-5
Bonneville Power Administration

503-230-3946 office
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assume a maximum outmigration survival rate would be. Bob said that survivals are currently often in the 60%
range now so surely they could be nudged up to 80-85%.

Christine

From: Norris, Tony (BPA) - PGPO-5

Sent: Wednesday, March 15, 2017 3:09 PM

To: ADL_DIR_ALL; ADL_PGB_ALL; ADL_PGL_ALL; ADL_PGPO_ALL; ADL_PGPW_ALL; ADL_PGSD_ALL;
ADL_PGSP_ALL; ADL_PGST_ALL; Bettin,Scott W (BPA) - EWP-4, Bodi,Lorri (BPA) - E-4; Connolly,Kieran P
(BPA) - PG-5; Cooper,Suzanne B (BPA) - PT-5; Dernovsek,David K (BPA) - PTF-5; Evans,Elizabeth A (BPA) - PB-
6; Francis,Rose (BPA) - LN-7; Gendron,Mark O (BPA) - P-6; Grimm,Lydia T (BPA) - A-7; Johnson,Kimberly O
(BPA) - PGA-6; Johnson,Robert C (BPA) - PTFR-5; Kerns,Steven R (BPA) - PGS-5; Kingsbury,Pamela A (BPA) -
PGPL-5; Le,Nga (Dan) (BPA) - PTF-5; Leary,Jill C (BPA) - LN-7; Mercier,Bryan K (BPA) - EW-4;
Pendergrass,Richard M (BPA) - PGP-5; Petersen,Christine H (BPA) - EWP-4; Petross,Dennis W (BPA) - PGAF-6;
Rector,William Eric (BPA) - PBA-6; Smith,Gregory M (BPA) - EWP-4; Spain,Alex J (BPA) - PTF-5; Stier,Jeffrey K
(BPA) - E-4; Sweet,Jason C (BPA) - PGB-5

Cc: Todd,Wayne A (BPA) - PGA-6

Subject: TMT Dworshak Update

The Corps will maintain the 22.5 kcfs outflow through Saturday in lieu of previous plan to increase discharge to 25
kcfs tonight. This delay in the increase is due to system flood control operations for the river stage at

Vancouver. ltis expected when the system flood control conditions are ended that the discharge will increase to
25 kcfs at that time.

There will be a TMT meeting on Friday at 1:30 to discuss the potential for releasing the chinook from the hatchery
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From: Erin Rechisky

Sent: Mon May 01 12:45:06 2017

To: Petersen,Christine H (BPA) - EWP-4
Subject: RE: dates

Importance: Normal

Attachments: BPA Draft Budget WE and Staff totals (Apr 2017).xlsx

Hi Christine.

Thanks for the information.

David and | changed the deliverable dates in Pisces using your recommended end date of Jan 31 2019. | have
also uploaded the new budget and filled in the budgets for each WE. | made new spreadsheet that totalled across

rows (WE) and columns (personnel). | have attached it for you to see.

Yes, we should discuss the begin/end dates, but | am only here for another 10 minutes today. | will be in the office
all day tomorrow if that works for you.

250-667-6951.

Erin
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| looked at the revised work elements F and G.

I’'m pretty happy with the text. It is straightforward. For collate and compare PNW SARs, you describe the
assessment of yearling vs. subyearling SARs. This should be interesting how you set the Snake River standard or
baseline.

Do you want to talk on the phone about dates? | reminded myself that in the original one, we set the
monitoringResources.org protocol date as 1/31/2018 or the end of the contract. What time do you think is
reasonable? Some people find this website involves some bureaucracy in actually completing and publishing the
protocol. | find it is much easier if you have your final report with methods already written, so | suggest picking a
later date. For field work, we want the protocol published before you do anything in the field because it proves that
you are fully prepared and any reviewer with the Council can transparently see what you're doing. For data
analysis or academic research, it is a little bit gray that it should even be required — but it became a default
requirement a few years ago.

Can you set a period when you hope to submit your article? Do you want to actually state where you hope to
submit it (milestone C?). This is probably different than in the initial contract when you were going to do the other
set of topics.

On my side, | need to write a memo to our contracting officer clearly describing the differences in this contract
modification (that we created F and G and are cancelling B and C.

Talk to you soon
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| was just glancing in the contract late this afternoon. Next week do you want to talk about what would be a
reasonable set of dates for the journal article work element? The final end date is 1/31/2019 which gives more
latitude for responding to journal review etc.

Have a nice weekend

Christine
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In your situation, this contract is being funded under the technical services budget and it is less likely to be
reviewed in such as fashion compared to big projects that the state wildlife agencies are involved in. | suggest
simplifying it by picking best guesses for percentage of time for data analysis, journal article writing, and
administration and multiply by the total contract value.

| looked at the revised work elements F and G.

I’'m pretty happy with the text. It is straightforward. For collate and compare PNW SARs, you describe the
assessment of yearling vs. subyearling SARs. This should be interesting how you set the Snake River standard or
baseline.

Do you want to talk on the phone about dates? | reminded myself that in the original one, we set the
monitoringResources.org protocol date as 1/31/2018 or the end of the contract. What time do you think is
reasonable? Some people find this website involves some bureaucracy in actually completing and publishing the
protocol. | find it is much easier if you have your final report with methods already written, so | suggest picking a
later date. For field work, we want the protocol published before you do anything in the field because it proves that
you are fully prepared and any reviewer with the Council can transparently see what you're doing. For data
analysis or academic research, it is a little bit gray that it should even be required — but it became a default
requirement a few years ago.

Can you set a period when you hope to submit your article? Do you want to actually state where you hope to
submit it (milestone C?). This is probably different than in the initial contract when you were going to do the other
set of topics.
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To: Erin Rechisky
Subject: dates

Hi Erin,

| was just glancing in the contract late this afternoon. Next week do you want to talk about what would be a
reasonable set of dates for the journal article work element? The final end date is 1/31/2019 which gives more
latitude for responding to journal review etc.

Have a nice weekend

Christine
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From: Erin Rechisky

Sent: Tue May 02 15:39:07 2017

To: Petersen,Christine H (BPA) - EWP-4
Subject: RE: dates

Importance: Normal

In Contract Contacts | changed David’s role to Supervisor. We need to assign a role for Lisa Dexter.

That’s 2 of the 4 “problems”.

Erin

From: Erin Rechisky

Sent: May 2, 2017 3:36 PM

To: 'Petersen,Christine H (BPA) - EWP-4'
Subject: RE: dates

Hi Christine,
| submitted the SOW but there were errors. Can you see this on your end?

Also, | just realized we need to change the title of the contract. We need to change it from this: EXP SURVIVAL IN
1
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In your situation, this contract is being funded under the technical services budget and it is less likely to be
reviewed in such as fashion compared to big projects that the state wildlife agencies are involved in. | suggest
simplifying it by picking best guesses for percentage of time for data analysis, journal article writing, and
administration and multiply by the total contract value.

| looked at the revised work elements F and G.

I’'m pretty happy with the text. It is straightforward. For collate and compare PNW SARs, you describe the
assessment of yearling vs. subyearling SARs. This should be interesting how you set the Snake River standard or
baseline.

Do you want to talk on the phone about dates? | reminded myself that in the original one, we set the
monitoringResources.org protocol date as 1/31/2018 or the end of the contract. What time do you think is
reasonable? Some people find this website involves some bureaucracy in actually completing and publishing the
protocol. | find it is much easier if you have your final report with methods already written, so | suggest picking a
later date. For field work, we want the protocol published before you do anything in the field because it proves that
you are fully prepared and any reviewer with the Council can transparently see what you're doing. For data
analysis or academic research, it is a little bit gray that it should even be required — but it became a default
requirement a few years ago.

Can you set a period when you hope to submit your article? Do you want to actually state where you hope to
submit it (milestone C?). This is probably different than in the initial contract when you were going to do the other
set of topics.

On my side, | need to write a memo to our contracting officer clearly describing the differences in this contract
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Hi Erin,

| was just glancing in the contract late this afternoon. Next week do you want to talk about what would be a
reasonable set of dates for the journal article work element? The final end date is 1/31/2019 which gives more
latitude for responding to journal review etc.

Have a nice weekend

Christine
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administration and multiply by the total contract value.

| looked at the revised work elements F and G.

I’'m pretty happy with the text. It is straightforward. For collate and compare PNW SARs, you describe the
assessment of yearling vs. subyearling SARs. This should be interesting how you set the Snake River standard or
baseline.

Do you want to talk on the phone about dates? | reminded myself that in the original one, we set the
monitoringResources.org protocol date as 1/31/2018 or the end of the contract. What time do you think is
reasonable? Some people find this website involves some bureaucracy in actually completing and publishing the
protocol. | find it is much easier if you have your final report with methods already written, so | suggest picking a
later date. For field work, we want the protocol published before you do anything in the field because it proves that
you are fully prepared and any reviewer with the Council can transparently see what you're doing. For data
analysis or academic research, it is a little bit gray that it should even be required — but it became a default
requirement a few years ago.

Can you set a period when you hope to submit your article? Do you want to actually state where you hope to
submit it (milestone C?). This is probably different than in the initial contract when you were going to do the other
set of topics.

On my side, | need to write a memo to our contracting officer clearly describing the differences in this contract
modification (that we created F and G and are cancelling B and C.
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| was just glancing in the contract late this afternoon. Next week do you want to talk about what would be a
reasonable set of dates for the journal article work element? The final end date is 1/31/2019 which gives more
latitude for responding to journal review etc.

Have a nice weekend

Christine
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From: David Welch

Sent: Wed May 17 10:16:03 2017

To: Douglas,Jan M (BPA) - NSSP-4

Cc: Petersen,Christine H (BPA) - EWP-4; Erin Rechisky
Subject: RE: Modification contract 75025 BPA
Importance: Normal

Attachments: BPA-Kintama Contract Modification-Signed Cover Page (17 May 2017).pdf

Hi Jan-

| have attached the signed & dated contract modification for your records.

Christine—I noticed one minor discrepancy in reviewing the details of the contract modification: On the SOW
“Page 5 of 8” (P. 8 of the modification), the 3™ milestone on that page states “Submit manuscript to Science or
other high level journal”’, while on SOW “page 8 of 8” (P. 11 of the modification) the Milestone states “Submit
manuscript to AFS Fisheries?”.

| don’t think we need to make any changes to the contract as the contract leaves it open as to where we will
publish, but | thought you, Erin, and | should have a discussion about where the manuscript should be most
usefully published. The suggestion of the journal “Science was a holdover from the original focus of the contract,
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From: Petersen,Christine H (BPA) - EWP-4

Sent: Wed May 17 10:55:24 2017

To: David Welch; Douglas,Jan M (BPA) - NSSP-4
Cc: Erin Rechisky

Subject: RE: Modification contract 75025 BPA

Importance: Normal

Hi

Let’s see — Erin and | had a long conversation about the wording of the contract, including whether to state the
targeted journal and what that might be. Then earlier this week | discussed with Jan how we had gone about the
contract modification. She asked what the target journal might be, and my understanding is that while we often
might put it specifically in the contract text, we sometimes do not. We all do understand that the decision to pick
the journal often reasonably should be delayed.

In any case, in this modification, we chose to cancel Work Elements B and C (‘Analyze/interpret data’ and ‘Product
Journal article) and replace them with F and G. The cancelled work element C is where we referred to “Submit
manuscript to Science”. When the substance of a work element is dramatically changed (so that we cannot just
highlight a simple addition of a few sentences in italic text), it can be tricky to make clear what language or tasks
were kept, deleted, or added so we take the approach of cancelling the original work element but still showing the
copy of the text. Then it is clear what is being cancelled without having to find and open the original contract.

25402752 BPA-2021-00513-F 1726












Trout Pic

BPA-Logo-2015-Color-Text

25402752 BPA-2021-00513-F 1730



From: David Welch

Sent: Wed May 17 11:24:21 2017

To: David Welch; Douglas,Jan M (BPA) - NSSP-4

Cc: Petersen,Christine H (BPA) - EWP-4; Erin Rechisky
Subject: REVISED: Modification contract 75025 BPA
Importance: Normal

Attachments: BPA-Kintama Contract Modification-Signed Cover Page (17 May 2017).pdf

All—

Erin pointed out that | had missed the change of our address that is right in the upper left hand corner of the first
page!

Please find attached a corrected version. Jan & Christine, if one of you could update your records with the new
address, we would appreciate it—we have sold the old building, so it will never be used in future.

Thanks, David
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25402802

From: David Welch

Sent: Wednesday, May 17, 2017 10:16 AM

To: 'Douglas,Jan M (BPA) - NSSP-4'

Cc: Petersen,Christine H (BPA) - EWP-4; Erin Rechisky
Subject: RE: Modification contract 75025 BPA

Hi Jan-

I have attached the signed & dated contract modification for your records.

Christine—I noticed one minor discrepancy in reviewing the details of the contract modification: On the SOW
“Page 5 of 8” (P. 8 of the modification), the 3 milestone on that page states “Submit manuscript to Science or
other high level journal”, while on SOW “page 8 of 8” (P. 11 of the modification) the Milestone states “Submit
manuscript to AFS Fisheries?”.

I don’t think we need to make any changes to the contract as the contract leaves it open as to where we will
publish, but | thought you, Erin, and | should have a discussion about where the manuscript should be most
usefully published. The suggestion of the journal “Science was a holdover from the original focus of the contract,
which was to compare survival between different habitats (hydrosystem vs Ocean, essentially). My own opinion is
that with the contract modified to focus on the comparative SARS, the American Fisheries Society journal
“Fisheries” might be an excellent fit because it goes out to virtually all AFS members. It would therefore get very
extensive coverage in the Columbia River biologists, so might have the greatest impact there (i.e., actually get read
and thoughtfully discussed!). There are some limitations to that journal however (particularly the lack of any ability
to provide supplementary info in a series of on-line only appendices).
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Hi Jan-

I have attached the signed & dated contract modification for your records.

Christine—I noticed one minor discrepancy in reviewing the details of the contract modification: On the SOW
“Page 5 of 8” (P. 8 of the modification), the 3™ milestone on that page states “Submit manuscript to Science or
other high level journal”, while on SOW “page 8 of 8” (P. 11 of the modification) the Milestone states “Submit
manuscript to AFS Fisheries?”.

I don’t think we need to make any changes to the contract as the contract leaves it open as to where we will
publish, but | thought you, Erin, and | should have a discussion about where the manuscript should be most
usefully published. The suggestion of the journal “Science was a holdover from the original focus of the contract,
which was to compare survival between different habitats (hydrosystem vs Ocean, essentially). My own opinion is
that with the contract modified to focus on the comparative SARS, the American Fisheries Society journal
“Fisheries” might be an excellent fit because it goes out to virtually all AFS members. It would therefore get very
extensive coverage in the Columbia River biologists, so might have the greatest impact there (i.e., actually get read
and thoughtfully discussed!). There are some limitations to that journal however (particularly the lack of any ability
to provide supplementary info in a series of on-line only appendices).

As | say, | don’t think the name of the journal needs to be revised, but it might be worth a bit of your time to canvas
your colleagues in BPA and see if they have any thoughts on what journals might be particularly influential (if they
are!).

25402457 BPA-2021-00513-F 1745









From: David Welch

Sent: Tue May 23 13:54:08 2017

To: Petersen,Christine H (BPA) - EWP-4

Subject: RE: Final CSS Oversight Comm. Synthesis Report - Experimental Spill

Importance: Normal

Got it—now to find the time to read & digest it!

A question: Why do biologists in the Columbia basin rely so heavily on modeling instead of direct measurement of
mortality in the field? (The biggest problem with modeling studies is that they incorporate our biases and
preconceptions). Why not just set up an experiment in the river where paired releases of smolts exposed to
different levels of TDG are released simultaneously and their survival measured over the migration route? What
really struck lan Brosnan & | from the 2011 study we reported on was that there was a really big loss of smolts in
the plume area, which could well be explained by a high density of predators (seabirds, marine seals, fish), who
were identifying and preying upon “crippled” fish that might have survived to that point (4-5 days below Bonneville)
but were physically limited because of occlusion of blood flow to some important area of the brain (or, more
generally, nervous system) which prevented them from swimming normally. None of this will be captured by
modeling approaches because knowledge that it might occur won’t be included in the model.

This focus on the CSS’ models then precludes incorporating information they have discounted and thus have not
included.
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Hi,

This is just an FYI- it is somewhat relevant to the paper you did with lan on the 2011 outmigration. The attached

report has background and a proposal for a 4 year solid block high TDG experiment.

Christine

From: Sweet,Jason C (BPA) - PGB-5

Sent: Thursday, May 11, 2017 8:06 AM

To: Petersen,Christine H (BPA) - EWP-4

Subject: FW: Final CSS Oversight Comm. Synthesis Report - Experimental Spill
Importance: High

From: Grimm,Lydia T (BPA) - A-7

Sent: Wednesday, May 10, 2017 9:15 AM

To: Sweet,Jason C (BPA) - PGB-5; Bettin,Scott W (BPA) - EWP-4; Francis,Rose (BPA) - LN-7
Cc: Zelinsky,Benjamin D (BPA) - A-7

Subject: FW: Final CSS Oversight Comm. Synthesis Report - Experimental Spill
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From: Petersen,Christine H (BPA) - EWP-4

Sent: Wed Jun 07 13:03:02 2017

To: david.welch@kintama.com; Erin Rechisky (Erin.Rechisky@kintama.com)
Subject: FW: Action: Update on advocate letter assessment

Importance: Normal

Attachments: Response to Advocates_060617.docx; Advocates Letter to Congressional_051717.docx; Advoacates Letter to OR.docx

Hi David, Erin

I’'ve been meaning to check in with you, especially before your trip later in June. My coworker was going around
with a checklist trying to consolidate documents that we have ready for our Biological Assessment effort, however,
they have not even distributed writing assignments or an organizational chart for who will be contributing to various
sections. | think we can actually make a lot of headway with those figures you sent us a couple weeks ago as far
as addressing SAR trends, and developing Jeff Stier's argument about ‘expected’ return rates to the Columbia
River.

If you have anything such as a drafty abstract or any newly developed figures, this could be helpful. | expect this
writing effort to really get underway in July.

| personally have my hands full with the EIS. They are currently trying to refine over 100 initial ‘alternative actions’
as far as hydrosystem operations or design changes into a more tractable set to be used for evaluating potential

1
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effects on fish and wildlife species.

Finally — | did have a specific question for you, if you have a minute. This might relate to the TDG paper you did
with lan Brosnan. I’'m trying to help a coworker in communications develop a response to a set of letters sent to
members of congress from a list of sports fishing and environmental groups. They are largely citing FPC memos
and arguments relating to spill.

There is an argument that TDG regulations are far too conservative, because even with high TDG conditions this
spring, the smolt monitoring project samples for Gas bubble trauma are still typically low (setting aside Rock Island,
where the sampling tank has water input from a shallow area). Do you have any conceptual argument that you
would use to explain observed GBT patterns? | would like to cite your paper, but we have to translate study
findings into easily accessible language. We could talk about a real delayed effect that isn’t shown in fin
observations.

I might consider using your recent SAR findings (80%+ of hatchery SAR observations are typically low, with a few
high outliers occurring, but with no clear geographical pattern to explain it)- this could address the argument that
hydrosystem effects are particularly high. Paradoxically, | might agree that the hydrosystem could actually be the
highest human caused source of mortality (except when harvest is particularly high) because most sources of
mortality are predation in different environments.

Thanks

Christine
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Questions/Comments in Letters (Congressional and Oregon)

1. Much of 2017 spill is involuntary and above that ordered by Judge Simon and smolt have shown
minimal adverse impacts. Even with these very high involuntary spill levels of 2017, there have been
no instances of GBT that would require mitigating action under a voluntary spill program such as
what the court ordered. In previous years, when we’ve experienced similar high spill conditions, we
saw substantial increases in adult returns two years later. (both letters)

2. Spill as a measure to help salmon survive the federal hydro-system has been studied intensively by
the 20+ year-old Comparative Survival Study (CSS). The CSS is a well-established, highly credible, and
collaborative scientific undertaking. (both letters)

a. Its findings are reviewed annually by the Northwest Power and Conservation Council’s
(NPCC) Independent Science Advisory Board (ISAB) as well as other regional groups.
Independent researchers, the federal government, the states of Idaho, Washington and
Oregon as well as the lower River treaty tribes (Nez Perce, Warm Springs, Umatilla and
Yakama) are all actively engaged in these regional analyses. The CSS science addresses and
incorporates hypothetical and empirically-based questions posed by ISAB and other regional
science entities, and is associated with potential alternatives for achieving regional fish and
wildlife goals and objectives. These analyses reflect the best available science and indicate
that increasing voluntary spill in the spring to the levels ordered by the Court (and adjusted
based on modeling to identify any additional biological constraints) will improve juvenile
salmon survival significantly. The benefits of increased voluntary spill at these levels have
been widely accepted by fishery experts at all levels: federal, state and tribal.

3. Any potential unintended consequences of increased spill will be avoided because of review by the
court and other entities. (Congressional)

4. The federal hydro-system is the largest source of human-caused mortality for salmon and steelhead
in the Columbia Basin - killing up to 70% of the fish annually. (Oregon)

5. Adult returns must be the metric of success, not performance standards focused narrowly on
juvenile passage through each dam. (Oregon)

a. The performance standards mentioned (97%) refer to juvenile survival from the just above
to just below a single dam. Juvenile salmon must get past eight dams, and survival
decreases with each successive dam. The 97% number also fails to account for the fish that
die in the reservoirs behind each dam from predation, disease and warm water. And it
ignores fish that die after they pass all the dams because of injuries and wear-and-tear from
dam passage. For most salmon and steelhead populations, juvenile survival through the
entire hydrosystem is about 50% or less.

DRAFT Response: Providing safe fish passage through the eight federal dams on the lower
Columbia and Snake rivers in the centerpiece of Action Agency efforts. Surface passage systems
such as spillway weirs are now operating at all federal dams on the lower Columbia and Snake
rivers. Surface passage has reduced the percent of fish that go through powerhouses (i.e.
turbines), decreased fish travel time through the system and increased overall fish survival. The
performance standard targets are 96 percent for yearling chinook and steelhead, and 93 percent
for subyearling chinook. Performance testing demonstrates that all eight federal dams are on
track to meet performance standards.
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6. Repeated assessments conducted by NOAA-Fisheries over the past twenty years have consistently
found that most of the listed stocks remain at high risk of extinction and that protection of all listed
species under federal law is still warranted. This year’s Snake River Spring Chinook was recently
downsized to be one of the lowest returns in decades. These fish are in dire need of more help today,
not less, and spill is one of the most effective measures in our control to protect and enhance salmon
populations in the Columbia. (both letters)

a. In 2015, a critically low snowpack and unusually high temperatures combined to kill
hundreds of thousands of juvenile and adult salmon. Just 1% of the Snake River’s critically
endangered returning adult sockeye salmon

b. Increased spill can aid juvenile survival and increase adult returns in all years and is an
especially critical, albeit partial, buffer for future climate change effects.

DRAFT Response: Natural-origin fish for all ESA-listed salmon and steelhead species in the Upper
Columbia and Snake rivers have increased in abundance since the first ESA listings in the 1990s.
On average, natural-origin chinook numbers have more than tripled and wild steelhead numbers
have doubled in that time. Listed hatchery fish display similar trends and help conserve the
genetic resources of the species by providing a safety ned in times of poor climate and ocean
conditions. Several factors contribute to increases in abundance including fish passage
improvements, reduction in travel time, habitat enhancement, harvest levels, predation
management and ocean conditions. Annual variation in abundance and productivity of natural-
origin populations can be substantial. Biologists consider trends to be more important than the
results of a single year.

7. Any increase in power costs, if they rise at all, is likely to be modest, even accepting BPA’s initial
estimates. (both letters)

a. Any potential increase in power costs are expected to be modest, and a bargain in
comparison to what our state and region has spent on the failures of the past. Based on
BPA’s estimates, the impact of the spill order on the average household would likely be far
less than S1/month. Furthermore, in Bonneville’s testimony in its current rate case, they
acknowledge that the actual costs of increased spill could be significantly less, depending on
the market and other factors. Further, it is common for Northwest power costs to be very
low in the spring due to our region’s rainfall and snowpack, and more recently from the
increase in solar power generated in California.

DRAFT Response: BPA estimates that total fish and wildlife program costs are roughly
S$10/month for average residential customers of utilities that buy all of their power from BPA.
The increased spill could be a significant cost overall, but the estimated 540 million increase
converted to average residential customers is about a $1/month increase. BPA staff was very
clear in testimony on the propaosed spill surcharge that actual costs are equally as likely to be
lower or higher than the forecast cost. The spill assumptions that were modeled in the Connolly
declaration generated a distribution of potential costs based on the 80-year water record, and
some of those data points in the 80-year record would be more than 540 million and some would
be less than 540 million, but the unbiased forecast in that range is 540 million. The advocacy
groups’ statement is misleading because it fails to acknowledge the flip side — that actual costs
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of increased spill could alternatively be more than was estimated earlier this year. BPA staff
certainly did not testify that the difference could be “significantly” less (or “significantly” more).
The advocacy groups may be basing their statement of “significance” on their own assessment of
the data, which showed the distribution range for the modeling outputs. But it is misleading for
them to indicate that BPA staff, the actual experts on this topic, opined that this distribution
range is significant.
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From: Petersen,Christine H (BPA) - EWP-4

Sent: Thu Jun 08 17:01:13 2017

To: David Welch

Subject: RE: Action: Update on advocate letter assessment

Importance: Normal

Thank you very much David,

| haven’t called — | was involved in the EIS meeting the last two days, and this morning | went out to the new chum
spawning channel that WDFW is building.

This is great — an update is pretty much what we need, but they have not started writing the BA yet (or | learned
that they wish to call it the ‘Proposed Action’ rather than a Biological assessment today), and hence there will be
plenty of time to cite a more developed draft later.

Your approach for addressing TDG effects is also quite helpful. | will keep you updated if we are actually able to
cite Brosnan et al.

thanks
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Hi David, Erin

I've been meaning to check in with you, especially before your trip later in June. My coworker was going around
with a checklist trying to consolidate documents that we have ready for our Biological Assessment effort, however,
they have not even distributed writing assignments or an organizational chart for who will be contributing to various
sections. | think we can actually make a lot of headway with those figures you sent us a couple weeks ago as far
as addressing SAR trends, and developing Jeff Stier's argument about ‘expected’ return rates to the Columbia
River.

If you have anything such as a drafty abstract or any newly developed figures, this could be helpful. | expect this
writing effort to really get underway in July.

| personally have my hands full with the EIS. They are currently trying to refine over 100 initial ‘alternative actions’
as far as hydrosystem operations or design changes into a more tractable set to be used for evaluating potential
effects on fish and wildlife species.

Finally — | did have a specific question for you, if you have a minute. This might relate to the TDG paper you did
with lan Brosnan. I’'m trying to help a coworker in communications develop a response to a set of letters sent to
members of congress from a list of sports fishing and environmental groups. They are largely citing FPC memos
and arguments relating to spill.
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There is an argument that TDG regulations are far too conservative, because even with high TDG conditions this
spring, the smolt monitoring project samples for Gas bubble trauma are still typically low (setting aside Rock Island,
where the sampling tank has water input from a shallow area). Do you have any conceptual argument that you
would use to explain observed GBT patterns? | would like to cite your paper, but we have to translate study
findings into easily accessible language. We could talk about a real delayed effect that isn’t shown in fin
observations.

I might consider using your recent SAR findings (80%+ of hatchery SAR observations are typically low, with a few
high outliers occurring, but with no clear geographical pattern to explain it)- this could address the argument that
hydrosystem effects are particularly high. Paradoxically, | might agree that the hydrosystem could actually be the
highest human caused source of mortality (except when harvest is particularly high) because most sources of
mortality are predation in different environments.

Thanks

Christine

25403100 BPA-2021-00513-F 1949



From: David Welch

Sent: Fri Jun 30 15:17:55 2017

To: Petersen,Christine H (BPA) - EWP-4

Cc: Erin Rechisky; Aswea Porter

Subject: [EXTERNAL] SAR Figures for BPA-Kintama Discussion (30 June 2017).docx
Importance: Normal

Attachments: SAR Figures for BPA-Kintama Discussion (30 June 2017).docx

Hi Christine—

Here is an short version of what we have been working on... key results only. Please distribute as appropriate.

We have primarily focused on the Chinook results, listing what we view as key take home messages in the
numbered bullet points, but we have also included similar graphs for steelhead just so that folks can see (if they
have time) that our findings for Chinook also seem to apply to steelhead. (No comments on the steelhead... too
much to cover).

| tried turning this into an Adobe pdf but unfortunately the figures are too complex, and the figures were badly
corrupted in the conversion process, so | am sending the Word document “as is”.
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Next week | will try to turn the figures into Powerpoint slides to make it easier for everyone to stay on track and
view them.

From our perspective, we have three goals:

1)  Demonstrate that we are making useful progress.

2) Lay out in broad brush strokes where we think the data are pointing

3) (& most important for us) Get a better sense of what the major policy issues are for the region, and how this
helps.

As ever, the balance here is that we are looking for “neutral” enlightenment about what makes the science most
helpful but without prescriptive advice about what would make your professional lives easier—a fine balance!

Please note the each page is marked “Draft”... still early days, with much to do. We will lay out some of the
remaining caveats when we introduce the work next Wednesday.

David
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19 2) Although Snake River subyearlings had higher survival than Upper Columbia River subyearlings in the

20 1960s (consistent with the idea that the completion of the Snake River dams drove the decline in

21 Snake River stocks) yearling Snake River SARS fell throughout the 1960s and early 1970s

22 3) This decline in SARs with time is seen in many other regions not affected by the construction of the
23 FCRPS. This suggests that the decline in Columbia River SARS is primarily due to ocean changes and
24 not the dams. {We will build on this theme in the paper/report to make the case that Columbia River
25 basin stocks are largely declining in response to continent-wide changes in ocean survival, and

26 possibly see if we can quantify the relative contributions}.

27 4) Despite this decline, Snake River SARs have been higher than in many other regions; the pattern of
28 decline is consistent with the idea that the region of poor ocean survival is expanding to the north, in
29 very recent years reaching Alaska (ca. 2010).

30 5) By 1990 or earlier, SARs of subyearling Chinook stocks from the Strait of Georgia (SOG), Puget Sound
31 (PS), and Washington coast had declined to being no better than the Columbia River basin stocks.

32 For yearlings, SARs in the Strait of Georgia & Puget Sound were lower. {Note: losses to fisheries

33 have been removed from CWT data but not (we think) PIT tag data. As these losses primarily affect
34 subyearling Chinook (which remain coastal resident for the marine phase of their life history), it is

35 possible that relative survival of Columbia River basin subyearling stocks may change once this is

36 sorted out...TBD}.

37 6) The higher SARs seen for the mid-Columbia River stocks (which underlies the delayed mortality

38 theory) is only evident for yearling Chinook; for subyearling Chinook the SARs are apparently virtually
39 identical, with the single exception of ORC (Oregon Coast subyearling Chinook).

40 7) Overall, the coastwide data suggest that marine survival began declining earliest to the south and

41 then the region of poor marine survival progressively moved farther north along the coast so that in
42 the most recent years even SE Alaska has survival no better than experienced by Snake River

43 Chinook. (And Alaska has declared an emergency over poor adult Chinook returns to many regions of
44 the state). Obviously, almost none of the rivers outside the Columbia have dams, so the argument
45 that Snake River stocks’ poor performance is due to the completion of the FCRPS is not consistent
46 with the broader data.

47
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113 2) We could not include the subyearlings because at this time we don’t know how many were removed

114 from the counts released due to transportation. Reminder that the SNAK dataset includes only

115 hatchery-origin stocks except for a small number of wild estimates recorded before 2006. The MCOL
116 data set is missing Cle Elum 2002-2006. The UCOL dataset is missing Leavenworth (2002-2006).
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From: David Welch

Sent: Tue Jul 04 16:46:24 2017

To: Petersen,Christine H (BPA) - EWP-4

Cc: Erin Rechisky; Aswea Porter

Subject: [EXTERNAL] BPA-Kintama Progress Update (5 July 2017).pptx
Importance: High

Attachments: BPA-Kintama Progress Update (5 July 2017).pptx

Hi Christine—

| hope you had a good 4t of July. | am sending this email to you now in the hope that you can distribute it to
others (if you think appropriate) prior to the phone meeting Wednesday at 10 AM so they can glance over it if they
have time.

In addition to presenting the initial results, we are very interested in the thoughts & reactions of BPA staff as to
what additional analyses we could do that would help shed clarity on the issues you are currently deliberating. It is
hardly a secret that | think many of the conclusions about salmon conservation reached in the Columbia River
basin do not hold water when viewed from a broader perspective, and | think the analysis we have put together so
far strongly supports this view. However, your folks’ perspective on what is really important to clarify may differ
from our assumptions, so we would appreciate your thoughts.
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Major Remaining Uncertainties

1) SARs are derived by different methodologies:
a) In Columbia, early data from Raymond (branding)

b) CWT survival data is from smolt release to adult return to
spawning grounds
c) FPCsurvival data is based on PIT tags:

i.  Survival calculated from smolts reaching a dam to adults returning to
a dam

ii. Excludes smolt survival “pre-dams” and adult survival “post-dams”.
iii. Not corrected for harvest in sport & commercial fisheries

d) CWT survival data:

i.  Corrected for losses to sport & commercial fisheries
ii.  Survival calculated from release to adult return to spawning grounds
2) Unclear at this point how much correction of SARs for
harvest and pre/post dam survival will move the
comparisons around... but doing this is important!
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Hi Christine—

| hope you had a good 4t of July. | am sending this email to you now in the hope that you can distribute it to
others (if you think appropriate) prior to the phone meeting Wednesday at 10 AM so they can glance over it if they
have time.

In addition to presenting the initial results, we are very interested in the thoughts & reactions of BPA staff as to
what additional analyses we could do that would help shed clarity on the issues you are currently deliberating. It is
hardly a secret that | think many of the conclusions about salmon conservation reached in the Columbia River
basin do not hold water when viewed from a broader perspective, and | think the analysis we have put together so
far strongly supports this view. However, your folks’ perspective on what is really important to clarify may differ
from our assumptions, so we would appreciate your thoughts.

As discussed previously, please confine comments to what issues are important to clarify, not what
conclusions are desirable—we continue to walk that fine line of making the results as robust and scientifically
relevant as possible but avoiding as much as possible “screening the data” for bits & pieces supporting a particular
viewpoint. So we need direction on what are important issues we may currently be missing, but not requests as to
what conclusions would make life easier for you!

Each slide has a number in the lower right. We will try to call out each slide number so that you can page
forwards, and we can try to make sure we are discussing the same material. ... Since this is a phone call in, we
won’t be able to see what you are looking at.
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P Please consider the environment before printing this e-mail
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Sent: Wednesday, May 17, 2017 9:34 AM
To: David Welch

Cc: Petersen,Christine H (BPA) - EWP-4
Subject: Modification contract 75025 BPA

Attached is a modification 001 to the contract for project 1996 017 00, please review and sign and return as soon

as possible.

As always you can call me or your COTR Christine Petersen at 503 230 4695 for any question you may have.

THANK YOU FOR WORKING WITH BPA

jAN

Call Anytime | Will Do My Very Best To Assist!

Jan Douglas ( J.D.)

Bonneville Power Administration

Contracting NSSP - 4
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From: Erin Rechisky

Sent: Mon Jul 17 14:45:41 2017

To: chpetersen@bpa.gov

Cc: David Welch

Subject: [EXTERNAL] Re: Milestone "Feb-Jun 2017 (2/1/2017 - 6/30/2017)" is due in 5 days

Importance: Normal

Thanks Christine.
I've cc'd David.
Erin

------ Original message------

From: Petersen, Christine H (BPA) - EWP-4

Date: Mon, Jul 17, 2017 1:29 PM

To: Erin Rechisky;

Subject:RE: Milestone "Feb-Jun 2017 (2/1/2017 - 6/30/2017)" is due in 5 days

Hi Erin,

You don't need to put the date that it was signed - just check it off. The date for this was a 'milestone' set with the original contract schedule
in mind, so it isn't relevant after we did the modification.

By the way, | just ran into Jeff Stier. | think that if you just take the time to explain the slides that you had, like you were able to when Greg
Smith, Maura and Makary were with me two weeks ago - this would be the best approach. Jeff is closely involved with the court case and
our Biological Assessment (which is like a recommendation to NOAA for how we think the next Biological Opinion should be written). Jeff
wants to advocate for additional spending on habitat restoration projects in tributaries, and less emphasis on continuing to modify dams, in
order to achieve species recovery. He would like to be able to accurately convey your findings at any meetings or forums he participates in
so he probably will have a few questions.
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If you feel this email has reached you in error, please contact your COTR, Christine Petersen (chpetersen@bpa.gov).
Thank you,

Environment Fish and Wildlife
Bonneville Power Administration

25403742 BPA-2021-00513-F 2085



From: Petersen,Christine H (BPA) - EWP-4

Sent: Mon Jul 31 11:12:27 2017

To: David Welch

Cc: Erin Rechisky

Subject: RE: Discuss coastwide SARs comparison

Importance: Normal

Hello,

Sorry not to get back to you. | am still trying to identify whether the August 28-31 period or Sept 7-15 would be
preferable and | need to talk further with Jeff Stier. In my opinion, we ought to give you an opportunity to make a bit
more progress, but | am not completely aware of any timeline issues with the Biological Assessment that would
make us prefer either date, and | also have to consider who at BPA will be available.

By the way, Maura Moody (who was on the earlier conference call) asked when a draft document might be
available that she could cite for the BA. Her job is consolidating all the materials that we have available, but |
believe that Jeff Stier will be the one who would actually write a section that might cite your findings (i.e. he is the
one who needs to be best informed on the contents). So to put this in context, we do not want to unnecessarily
push you to produce a preliminary draft publication that might run the risk of having major revisions to results and
key figures. Yet, Maura would like to know when you guess you might have a draft document with a title.
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estimate if they were interested, but some hatcheries might not screen every fish for PIT tags. (You should
doublecheck everything I'm saying here).

Do you want me to ask a few preliminary questions?

Thanks

Christine
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We would like to go ahead and select a date on the week of Aug 28-1st. Do you have any top preferences? The
31st or 15t? We could start with that and then see how it works on calendars over here.

Jeff said that for the BA, what he would like to do is write paragraphs based on your presentation materials and
fact check the statements he is making with you to make sure that none of the assertions could be undermined or
be risky to make, due to any subsequent additions of data or QA/QC. | could see how one could safely make
qualitative descriptions of your temporal and coastwide patterns, while understanding that certain individual data
points in the figure might change due to the issues with hatchery-to-first dam survival and CWT vs. PIT and so
forth.

Thank you

Christine Petersen
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From: David Welch

Sent: Fri Aug 04 10:55:47 2017

To: Petersen,Christine H (BPA) - EWP-4; Erin Rechisky
Subject: [EXTERNAL] RE: last week of August?

Importance: Normal

Thanks, Christine—

Its probably best If we move the NOAA presentation forward from our end. Should | contact Rich Zabel or Tom
Cooney? My inclination would be Rich, as | know him reasonably well. However, if you think Tom | the better
approach, please give me his contact info—I don’t know him.

| will keep you in the loop, but will try to get down perhaps in early September—not sure what will work with our
mutual schedules as yet.

Let me know about the BPA meeting times. My current availability for later meeting dates:

Sept 1-18 (open, but some challenges on my side (a few days here and there))

Oct 2-13 (Open)
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Thank you

Christine Petersen
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From: David Welch

Sent: Mon Aug 07 12:52:24 2017

To: Rich Zabel (rich.zabel@noaa.gov)

Cc: Petersen,Christine H (CONTR) - KEWR-4; Erin Rechisky; Aswea Porter
Subject: [EXTERNAL] NOAA BiOP Review & Assessment...

Importance: High

Hi Rich-

I am working with my staff on a coast-wide assessment of Chinook & steelhead survival rates (SARs) with support
from BPA.

Although we are not yet done with the analysis, we are at a point where an initial presentation to NOAA staff for
information and feedback would be useful.

Perhaps the key finding from our work is that Snake River survival rates are about the same as Chinook stocks in

other regions that have no dams, and may in fact be substantially higher. This raises the question of what role the
dams really play in determining survival, since survival in other regions of the coast lacking dams is no better, and

in a number of regions is in fact a good deal worse. It will be hard to argue that the Columbia River basin salmon

problem will be “fixed” by taking out the dams if other regions aren’t doing better.
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A second finding of nearly equal importance to my mind is that once this large-scale view of SARS is developed,
the argument for delayed mortality occurring due to Snake River dam passage essentially vanishes. The FPC’s
argument that John Day and Yakima stocks of Spring Chinook have higher SARs than Snake River stocks
because these two stocks have unusually high survival look like they are special cases, and not supported by a
broader view of the survival data. Again the implication is that the dams aren’t playing much of a negative role and
that it is ocean effects that are driving salmon returns.

Although we are not yet finished with our analysis, there is a lot of material now assembled. It would be beneficial
to have an initial meeting with your key staff to outline what we have found and to have a discussion about what
your folks see as useful and where you see the need to better tighten up our analysis. Until we can get our
analyses as tight as possible, | would prefer it if you could keep the contents of this email confidential (i.e., within
NOAA)—I expect that the FPC will not take kindly to any analysis that doesn’t support what they have been saying
for many years, and | want to avoid a pre-emptive attack on our credibility until we have had time to assemble the
best possible analysis.

| am away on holidays 12-25 August, but Erin and | could drive down in the 28 August-15 September period. (We
have some obligations with field work & schools re-opening in September, but | don’t have a good handle on
specific dates as yet). A presentation with discussion would take at least a couple of hours and it might be best to
block off 3 hrs to allow as much dialogue as possible.

Regards, David

David Welch, Ph.D.

BPA-2021-00513-F 2139






From: David Welch

Sent: Wed Aug 09 13:28:28 2017

To: Petersen,Christine H (BPA) - EWP-4; Erin Rechisky; Aswea Porter
Subject: [EXTERNAL] RE: FPC SMP survivals

Importance: Normal

Thanks, Christine—

As Erin mentions we had a look at Table 4.12—it may indeed be useful. One approach that | will ask Aswea to
explore is to take the various Snake River trap estimates to LMO and divide those survivals by the 0.96 survival
standard per project that the dams are supposed to meet; this would allow us to cobble together a trap-to-LGR
survival estimate, but of course this is limiting survival to just the trap data, not the hatcheries. (The correction
factor would be S;mo/(0.96), or ca. 1.085 x Simo).

While not ideal, because Sy vo is around 80% this would yield an estimate of trapped smolt survival upstream of
LGR of about 87%, and a “pre-dam loss” of 13% of the smolts. Given that survival in the Strait of Georgia/Puget
Sound area for Chinook is only about 40% of Snake River values, this 13% loss in the headwaters of the Snake
River is only a small proportion of the 60% reduction needed just to get Snake River survivals down to equal the
level of the Strait of Georgia/Puget Sound! Obviously, the big public policy question is that if Snake River survival
is not a good deal lower than survival in other river systems, then the role of the Snake River dams in causing
poor salmon returns needs to be re-thought.
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Let’s see — | went back and spoke with our administrative assistant, and she explained that the 17t 21, or 22nd
were narrowly determined based on availability of Elliot Mainzer, our lead administrator at BPA who they would
like to be there, - in addition to various fish and wildlife managers. She said that outside of those dates (the
27t not being available), they would have to start looking at December.

It looks like there will be difficulties with having both of you on these dates. Would you prefer just sending one
person to do the presentation, or starting to look at later dates?

Switching gears, | also spoke with Maura Moody. She reminded me or wanted to pass on that by early
September they would appreciate a page of summary description highlighting key results that could safely be
repeated and cited for our Biological assessment. ‘Nuggets’ was the term she used. It might involve some
careful writing so that you don’t use any description that could potentially be revised in the last stages of your
project (where you have not received the Fish Passage Center data yet), but focus on the safest and robust
assertions of the larger geographical pattern. | believe that earlier we had said that Jeff Stier would write some
paragraphs and ask you to review it for accuracy. Would you be able to get started with some bullet points?
You might start from the prior presentation that you gave us, which already has a lot of material in it.

Talk to you soon,

Christine
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Let’s see — | went back and spoke with our administrative assistant, and she explained that the 17t 21, or 22nd
were narrowly determined based on availability of Elliot Mainzer, our lead administrator at BPA who they would
like to be there, - in addition to various fish and wildlife managers. She said that outside of those dates (the
27t not being available), they would have to start looking at December.

It looks like there will be difficulties with having both of you on these dates. Would you prefer just sending one
person to do the presentation, or starting to look at later dates?

Switching gears, | also spoke with Maura Moody. She reminded me or wanted to pass on that by early
September they would appreciate a page of summary description highlighting key results that could safely be
repeated and cited for our Biological assessment. ‘Nuggets’ was the term she used. It might involve some
careful writing so that you don’t use any description that could potentially be revised in the last stages of your
project (where you have not received the Fish Passage Center data yet), but focus on the safest and robust
assertions of the larger geographical pattern. | believe that earlier we had said that Jeff Stier would write some
paragraphs and ask you to review it for accuracy. Would you be able to get started with some bullet points?
You might start from the prior presentation that you gave us, which already has a lot of material in it.

Talk to you soon,

Christine

BPA-2021-00513-F 2182



25402573 BPA-2021-00513-F 2183



25403410

From: David Welch

Sent: Tue Sep 05 16:52:46 2017

To: Petersen,Christine H (BPA) - EWP-4

Cc: Erin Rechisky; Aswea Porter

Subject: [EXTERNAL] Kintama Bullet Points for BPA (5 September 2017).docx
Importance: High

Attachments: Kintama Bullet Points for BPA (5 September 2017).docx

Hi Christine—

As promised, here is our summary (watermarked “DRAFT”). | have deliberately excluded most of the detailed
figures that we provided in an earlier Powerpoint presentation, although those remain valid. Here we have
concentrated on the big picture issues. | have included three key updated figures in this document for simplicity of
reference (there have been some changes to the figures as we have been fine-tuning the analysis).

| am sending this as a Word document as it is likely that BPA staff will want to cut and paste into their own
documents and then re-work the material.

The major caveat is, as outlined in the “Bullet Points” summary, that the exact equivalence of PIT tag SARs and
CWT SARs is not yet certain. Basically, the two methods of tagging will likely yield somewhat different SARs

1
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From: Petersen,Christine H (BPA) - EWP-4

Sent: Thu Sep 21 15:46:52 2017

To: Renner,Marcella P (BPA) - E-4; Jule,Kristen R (BPA) - EWP-4; david.welch@kintama.com
Subject: RE: Update call with BPA

Importance: Normal

Also David, Marcella just said that the November in person visit to BPA may change or be cancelled as far as Elliot
Mainzer no longer being available.
We have officially cancelled, Marcella?

Do you think you will try to reschedule that second meeting or put the emphasis on October 47?

Christine

Sent from my Verizon 4G LTE smartphone

———————— Original message --—---—

From: "Renner,Marcella P (BPA) - E-4" <mprenner@bpa.gov>

Date: 9/21/17 3:25 PM (GMT-08:00)

To: "Petersen,Christine H (BPA) - EWP-4" <chpetersen@bpa.gov>, "Jule,Kristen R (BPA) - EWP-4"
<krjule@bpa.gov>, david.welch@kintama.com

Subject: RE: Update call with BPA
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The 4% js good. Say 2-3:30?

Thank you,
Marcella

Xt. 5136

From: Petersen,Christine H (BPA) - EWP-4

Sent: Thursday, September 21, 2017 1:51 PM

To: Renner,Marcella P (BPA) - E-4 <mprenner@bpa.gov>; Jule,Kristen R (BPA) - EWP-4 <krjule@bpa.gov>;
david.welch@kintama.com

Subject: FW: Update call with BPA

Hi

| just called David, and received this email. He suggested pinning down the date for a BPA update — he suggests
a minimum of an hour — so perhaps you could schedule 90 minutes but allow some people to leave early if
necessary.

| don’t remember if we concluded that October 4t would indeed be the best, but David lays out alternative times in
the days beforehand.
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Let me know if any of these dates work for your folks; if not, we can try to find something else that will work.
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From: David Welch

Sent: Thu Sep 21 16:48:45 2017

To: Renner,Marcella P (BPA) - E-4; Petersen,Christine H (BPA) - EWP-4; Jule,Kristen R (BPA) - EWP-4
Subject: [EXTERNAL] RE: Update call with BPA

Importance: Normal

That works on our end.

Christine, if you folks can advise as to:

1)  Whether BPA or Kintama will take the lead to contact Rich Zabel and ask for the Kintama presentation to be
put back?

2) Is the subsequent presentation to Lori Bodi & Elliot Mainzer scrubbed or the date changed?

Also, obviously we will need the details on a phone bridge for the presentation.

Regards, David
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To: Aswea Porter; Erin Rechisky; David Welch
Subject: questions

Hi,

| did have a couple of hopefully quick questions — while working with Jeff Stier to write some summary paragraphs
from your last deck of slides. In Jeff’s opinion, the geographical comparison between regions is the first or primary
point we would like to make in our ‘proposed action’ for NOAA’s biological Opinion. However, when we lay out the
background of why the Snake River SARs have been of special interest for the past 20 years, and why several
regional salmon managers point to fixed SAR targets of at least 2%, and up to 6% for recovery to historical
productivity ranges — they are using the pre 1990s SARs. We can openly acknowledge the influence of ocean
cycles such as the PDO which influence all subregions.

Anyway — many of the SAR time series you found extend back over 20 years and many do not. Can you tell me
which one in the list among Snake or upper Columbia Chinook reflects the Raymond freeze brand mark-
recapture? How many years did that study run?[DW> ] | have attached the Raymond papers. The earlier
paper says 1966-1975, the later one 1962-1984. Only the earlier paper used freeze branding, and that
seems to be used solely(?) to produce in-river estimates of smolt survival through the hydropower dams,
not smolt-to-adult return rates. (I’'m still reviewing!) . It does seem to show the decline from the early 60s to
late 70s which is almost a point to be made on its own. We know that before 1977 ocean conditions were better,
and PDO has also been high in parts of the 2000s. Does including time series that are weighted towards years
with high or low PDO raise or decrease their overall SAR mean? Eyeballing it, it looks like each subregion has a
mixture of long and shorter time series. The plot where you divide SAR by the regional mean for each year solves
all the considerations by year and is very useful, but | was looking at the means for each subpopulation which can
be influenced by which decade
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You have Snake River wild spring, Snake River wild hatchery combined spring, and Snake River hatchery spring
on the list, each with different number of years. | assume these do not overlap as far as tagging, but just the
populations themselves? There are tributary wild traps, hatchery fish tagged at the hatchery with either CWT or
PIT, and then NOAA intercepts fish at Lower Granite dam of mixed hatchery wild origin and gives them tags.

You have Yakima River wild spring (11 yrs) and John Day river wild (14 years). What period of years do they have
SAR for? It is interesting that this is all they have, given that they were debating Snake and John Day SArs since
the early 2000s.

I will ask Aswea to send you our draft “Table 1” for the paper. The final version will probably be pared
down but the draft should include the year range used for each population, as well as the location
(probably latitude & longitude), but | don’t think we have put in a georeference as yet.

Are the Alaska, Northern BC and Puget Sound populations hatchery origin? All are reviewed by the Pacific Salmon
Commission for consistent method? This is helpful as a way of explaining that there was QA/QCd without citing
minor details of how SAR was estimated.

As far as | know, all of SE Alaska & N BC datasets are for wild populations, but this is just my

hunch. Puget Sound may be a mix of both, but | don’t have the Draft Table 1 at hand, so when Aswea
sends that, we can look more closely. My expectation is that essentially all are hatchery-based SAR
estimates because of the difficulty of CWT tagging enough wild smolts to produce a useful

estimate. (Remember: with CWTs, the smolts would have to be individually captured prior to tagging as
smolts). We will need to go back to our PSC contact to try to ascertain smolt origin for the Transboundary
stocks and others to be certain—it is certainly something that needs to be in the finalized Table 1.

We are using the PSC SAR estimates “as is”... the issue is that each agency (& each hatchery reporting
3
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SARs within a reporting agency) will have their own “flavor” as to how they generate their survival
estimates. We just don’t have the time or resources to delve into every population and “vet” their
results. One of the reasons why we want to use the Pacific Salmon Commission’s estimates is that these
are collated by the two countries under a formal bilateral treaty, and therefore should be treated as a
serious obligation to produce “best effort” data by all of the parties to the treaty. (The DART data, by way
of contrast, is spotty: there are a few years of survival reported for a number of populations, but very few
consistent time series which we can use.. and because that system/analysis framework cannot generate
survival estimates for BC or Alaska, we are not relying on it for most of our work). So, yes, there is
certainly “as strong as could be expected” QA/QC for the PSC data as it is a key data product generated
under the bilateral treaty. That being said, there will no doubt be calls for closer inspection of the SAR
data once our paper comes out by those who want to believe that the Snake River survivals must be
lower. One of my outstanding questions that | need to get an answer from those involved in the PSC
Chinook process is whether we can get error estimates on the CWT-based SAR estimates.

Thank you

Christine
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From: Petersen,Christine H (BPA) - EWP-4
Sent: Mon Oct 02 11:23:09 2017

To: David Welch

Cc: Aswea Porter

Subject: RE: questions

Importance: Normal

Hello,

Thank you very much. No problem at all.

For Wednesday, | said that 90 min would be preferable to 1 hour, so they are trying to start at 1:30-3 rather than at
2. Is this okay? Marcella is getting a Webex link right now.

Also — in order to distribute materials ahead of time, will you be using the presentation you had for NOAA, or will
you have any changes as of today?

Thanks,
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first or primary point we would like to make in our ‘proposed action’ for NOAA’s biological Opinion. However,
when we lay out the background of why the Snake River SARs have been of special interest for the past 20
years, and why several regional salmon managers point to fixed SAR targets of at least 2%, and up to 6% for
recovery to historical productivity ranges — they are using the pre 1990s SARs. We can openly acknowledge
the influence of ocean cycles such as the PDO which influence all subregions.

Anyway — many of the SAR time series you found extend back over 20 years and many do not. Can you tell me
which one in the list among Snake or upper Columbia Chinook reflects the Raymond freeze brand mark-
recapture? How many years did that study run?
Here are the stocks from the Raymond study and the timeframe over which it extended.

Region3

Stock

Rear

Race

From

To

UCOL

Mid-Columbia River Hatchery Spring Chinook

H

Spr
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1972

1984

UCOL

Mid-Columbia River Wild Hatchery Combined Summer Chinook
WH

Sum

1968

1983

UCOL

Mid-Columbia River Wild Hatchery Combined Spring Chinook
WH

Spr

1972

1984

UCOL

Mid-Columbia River Wild Hatchery Combined Steelhead
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WH

NA

1962

1984

UCOL

Mid-Columbia River Wild Spring Chinook
W

Spr

1962

1984

UCOL

Mid-Columbia River Wild Summer Chinook
W

Sum

1962

1968

SNAK
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Snake River Hatchery Spring Chinook

H

Spr

1966

1984

SNAK

Snake River Hatchery Steelhead Chinook
H

NA

1967

1984

SNAK

Snake River Wild Hatchery Combined Spring Chinook
WH

Spr

1966
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1984

SNAK

Snake River Wild Hatchery Combined Steelhead
WH

NA

1967

1984

SNAK

Snake River Wild Spring Chinook
w

Spr

1964

1984

SNAK

Snake River Wild Steelhead

W

NA
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1964

1984

SNAK

Snake River Wild Summer Chinook
w

Sum

1964

1984

It does seem to show the decline from the early 60s to late 70s which is almost a point to be made on its own.
We know that before 1977 ocean conditions were better, and PDO has also been high in parts of the

2000s. Does including time series that are weighted towards years with high or low PDO raise or decrease
their overall SAR mean? Eyeballing it, it looks like each subregion has a mixture of long and shorter time
series. The plot where you divide SAR by the regional mean for each year solves all the considerations by year
and is very useful, but | was looking at the means for each subpopulation which can be influenced by which
decade

She’s asking us to break the analysis out into PDO period which we have been planning to do. To discuss.

You have Snake River wild spring, Snake River wild hatchery combined spring, and Snake River hatchery
spring on the list, each with different number of years. | assume these do not overlap as far as tagging, but just

9
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the populations themselves? There are tributary wild traps, hatchery fish tagged at the hatchery with either
CWT or PIT, and then NOAA intercepts fish at Lower Granite dam of mixed hatchery wild origin and gives them
tags.

What do you think she means? The stocks she lists are all from Raymond, but they have similar numbers of

year (see table above). The wild-hatchery-combined group is a combined estimate using the wild and hatchery
fish that are also presented. Should we remove the combined group to avoid repetition?

You have Yakima River wild spring (11 yrs) and John Day river wild (14 years). What period of years do they
have SAR for? It is interesting that this is all they have, given that they were debating Snake and John Day
SArs since the early 2000s.

Yakima has 11 years of data 2002-2013. John Day has 14 years of data 2000-2013. These are FPC estimates

and were calculated only since the CSS was established. They are not in DART. Should we seek additional
sources for these 2 stocks?

Are the Alaska, Northern BC and Puget Sound populations hatchery origin? All are reviewed by the Pacific
Salmon Commission for consistent method? This is helpful as a way of explaining that there was QA/QCd
without citing minor details of how SAR was estimated.

We don’t know. This was something to ask Gayle.

Thank you

Christine

10
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From: David Welch

Sent: Mon Oct 02 14:34:47 2017

To: Petersen,Christine H (BPA) - EWP-4
Cc: Aswea Porter; Erin Rechisky
Subject: [EXTERNAL] Re: questions

Importance: Normal

Hi Christine-

The specific need is to have someone quite familiar with the geographic location of all the CRB hatcheries AND a
good statistical head on their shoulders review our identification of SAR estimates derived from matching
comparable release groups of CWT and PIT abased SARs. We aren't looking for statistical advice, per se, but
rather help to make sure that we haven't done something incorrect in the match-up; it gets complex because the
population or hatchery names aren't exactly the same in the PSC, DART, and FPC datasets, and because we
need to also consider what to compare to SARS for yearling Fall Chinook... subyearlings are easy to decide on,
but the (likely) fundamental differences in the marine life history of Fall and Spring Chinook means that the SARS
for yearling Fall Chinook and yearling Spring Chinook probably wouldn't be the same, no matter how
geographically close the release locations are.

We aren't quite ready to have that discussion as yet, but could be in a couple of weeks | think. It would probably
take a maximum of a couple of days for someone, perhaps just a day if we can lay out the tables and the issues
well enough.

Josh would be a good choice, in my opinion.

David

25403019 BPA-2021-00513-F 2339









25403019

Anyway — many of the SAR time series you found extend back over 20 years and many do not. Can you tell me
which one in the list among Snake or upper Columbia Chinook reflects the Raymond freeze brand mark-
recapture? How many years did that study run?[DW> | | have attached the Raymond papers. The earlier
paper says 1966-1975, the later one 1962-1984. Only the earlier paper used freeze branding, and that
seems to be used solely(?) to produce in-river estimates of smolt survival through the hydropower
dams, not smolt-to-adult return rates. (I’'m still reviewing!) . 1t does seem to show the decline from the
early 60s to late 70s which is almost a point to be made on its own. We know that before 1977 ocean
conditions were better, and PDO has also been high in parts of the 2000s. Does including time series that are
weighted towards years with high or low PDO raise or decrease their overall SAR mean? Eyeballing it, it looks
like each subregion has a mixture of long and shorter time series. The plot where you divide SAR by the
regional mean for each year solves all the considerations by year and is very useful, but | was looking at the
means for each subpopulation which can be influenced by which decade

You have Snake River wild spring, Snake River wild hatchery combined spring, and Snake River hatchery
spring on the list, each with different number of years. | assume these do not overlap as far as tagging, but just
the populations themselves? There are tributary wild traps, hatchery fish tagged at the hatchery with either
CWT or PIT, and then NOAA intercepts fish at Lower Granite dam of mixed hatchery wild origin and gives them
tags.

You have Yakima River wild spring (11 yrs) and John Day river wild (14 years). What period of years do they
have SAR for? It is interesting that this is all they have, given that they were debating Snake and John Day
SArs since the early 2000s.

1 will ask Aswea to send you our draft “Table 1” for the paper. The final version will probably be pared

down but the draft should include the year range used for each population, as well as the location
(probably latitude & longitude), but | don’t think we have put in a georeference as yet.
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Are the Alaska, Northern BC and Puget Sound populations hatchery origin? All are reviewed by the Pacific
Salmon Commission for consistent method? This is helpful as a way of explaining that there was QA/QCd
without citing minor details of how SAR was estimated.

As far as | know, all of SE Alaska & N BC datasets are for wild populations, but this is just my

hunch. Puget Sound may be a mix of both, but | don’t have the Draft Table 1 at hand, so when Aswea
sends that, we can look more closely. My expectation is that essentially all are hatchery-based SAR
estimates because of the difficulty of CWT tagging enough wild smolts to produce a useful

estimate. (Remember: with CWTs, the smolts would have to be individually captured prior to tagging as
smolts). We will need to go back to our PSC contact to try to ascertain smolt origin for the
Transboundary stocks and others to be certain—it is certainly something that needs to be in the
finalized Table 1.

We are using the PSC SAR estimates “as is”... the issue is that each agency (& each hatchery reporting
SARs within a reporting agency) will have their own “flavor” as to how they generate their survival
estimates. We just don’t have the time or resources to delve into every population and “vet” their
results. One of the reasons why we want to use the Pacific Salmon Commission’s estimates is that
these are collated by the two countries under a formal bilateral treaty, and therefore should be treated
as a serious obligation to produce “best effort” data by all of the parties to the treaty. (The DART data,
by way of contrast, is spotty: there are a few years of survival reported for a number of populations, but
very few consistent time series which we can use.. and because that system/analysis framework
cannot generate survival estimates for BC or Alaska, we are not relying on it for most of our work). So,
yes, there is certainly “as strong as could be expected” QA/QC for the PSC data as it is a key data
product generated under the bilateral treaty. That being said, there will no doubt be calls for closer
inspection of the SAR data once our paper comes out by those who want to believe that the Snake
River survivals must be lower. One of my outstanding questions that | need to get an answer from
those involved in the PSC Chinook process is whether we can get error estimates on the CWT-based
SAR estimates.
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Thank you

Christine

25403019 BPA-2021-00513-F 2344















THE INDIRECT MIETHOD ( USING MEDIAN VALUES

FOR ALGEBRAIC SIMPLICITY).‘
Subyearlings:

* SAR,,=0.85*SAR,

* SAR[,=0.51*SARp

So:

* SARp=(0.51/0.85)*SAR.p. =0.6*SARp,

Yearlings:

* SARp,=0.45*SARp.

* SARp,=0.55*SAR,

So:

* SARp=0.45/0.55*SAR . =0.8*SAR .
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Major Uncertainties

» Regional SARs derived by different methodologies

a) In Columbia, early data from Raymond
b) CWT survival data (PSC):

25403481

Survival calculated from smolt release to adult return to
spawhing grounds

Corrected for harvest in sport & commercial fisheries

c) FPC survival data is based on PIT tags:

Survival calculated from smolts reaching a dam to adults
returning to a dam

Excludes smolt survival “pre-dams” and adult survival “post-
dams”.

Not corrected for harvest in sport & commercial fisheries
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Current Work (in Progress!)
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THE INDIRECT MIETHOD ( USING MEDIAN VALUES

FOR ALGEBRAIC SIMPLICITY).‘
Subyearlings:

* SAR,,=0.85*SAR,

* SAR[,=0.51*SARp

So:

* SARp=(0.51/0.85)*SAR.p. =0.6*SARp,

Yearlings:

* SARp,=0.45*SARp.

* SARp,=0.55*SAR,

So:

* SARp=0.45/0.55*SAR . =0.8*SAR .
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Current Conclusions/Next Steps

* Snake River SARs “look to be” similar to other
regions, but we are not yet certain how similar

* Refine data, switch to Fall & Spring categories
rather than Subyearlings & Yearlings

 Combine (messy!) CWT vs PIT tag conversion
factors with SAR time series to inform the
question: “How likely is it that Snake River
SARs are actually lower than SARS in other
regions lacking dams?”
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Major Uncertainties

» Regional SARs derived by different methodologies

a) In Columbia, early data from Raymond
b) CWT survival data (PSC):

Survival calculated from smolt release to adult return to
spawning grounds

Corrected for harvest in sport & commercial fisheries

c) FPCsurvival data is based on PIT tags:

Survival calculated from smolts reaching a dam to adults
returning to a dam

Excludes smolt survival “pre-dams” and adult survival “post-
dams”.

Not corrected for harvest in sport & commercial fisheries
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Current Work (in Progress!)
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THE INDIRECT MEETHOD (USING MEDIAN VALUES

FOR ALGEBRAIC SIMPLICITY):
Subyearlings:

* SAR,,.=0.85*SAR,..

* SAR,,.=0.51*SAR,

50:
* SAR,=(0.51/0.85)*SAR,. ~0.6*SAR,

Yearlings:
* SARp,+=0.45*SARpc
* SARp,+=0.55*SARc

S0:
* SAR,=0.45/0.55*SAR.,. ~0.8*SAR
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Current Conclusions/Next Steps

* Snake River SARs “look to be” similar to other
regions, but we are not yet certain how similar

* Refine data, switch to Fall & Spring categories
rather than Subyearlings & Yearlings

e Combine (messy!) CWT vs PIT tag conversion
factors with SAR time series to inform the
question: “How likely is it that Snake River
SARs are actually lower than SARS in other
regions lacking dams?”
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Looks promising.

Also — let me look for something more authoritative on Willamette Spring Chinook hatchery practices. Before the
dams and the fish ladder at Willamette falls, this was known to be a spring timed group that would often makes its
way substantially to the estuary in its first year of life. The obstacle of the falls is what exerted pressure for spring
run timing. However, | know that the various hatcheries do a mix of subyearling and yearling release, and in the
tributaries, we know that a lot of wild juveniles are going out as spring and also large fall subyearlings, and as full
yearlings due to the reservoirs. The reason they go downstream is searching for food rather than a strong
smoltification pattern in July like your typicall fall Chinook.

Christine
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From: Petersen,Christine H (BPA) - EWP-4
Sent: Fri Oct 06 13:43:35 2017

To: David Welch

Subject: RE: Tomorrow's presentation
Importance: Normal

Attachments: Paragraphs describing Kintama study.docx

Hi David,

Let’s see — attached is what | had before your presentation. While watching it, my coworkers seemed to be very
receptive to the trend through time, whereas earlier | had heard them say that the geographical pattern is what we
really need to capture. Talking with Jeff, we still have a lot of work to do to find how to introduce and place this in
the Biological Assessment document (which other coworkers are developing — | don’t really understand the tone |,
and whether we should actually use persuasive language or just neutrally cite studies.). You will see that | felt that
we really should set up your study by referring back to a list of studies and policy debates that came before it,
which clearly make Snake River steelhead and Chinook the center of focus. | need to discuss with them how the
rest of the document is reading, and whether we should more thoroughly review the past 20 years of policy and
research.

A good example is the NOAA Snake river delayed mortality study that | link to there. They never produced a final
report but presented at AFS in Portland. The data raised new patterns related to year effects. Jennifer Gosselin
and Jim Anderson find the data useful for their fish condition and carryover effects research. | reminded people at
a Corps research forum that this 7-year study had occurred and many of them didn’t recall, because it took a few

1
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{Paragraphs describing Kintama study}

There has been a long running policy debate in the Columbia basin over the contrast in smolt-to-
adult return (SAR) and productivity (recruits/spawner) rates among mid-Columbia populations
of Chinook and steelhead and populations returning to the Snake River (Schaller et al. 1999,
Levin and Tolimieri 2001, Hinrichsen and Fisher 2009, Welch et al. 2008, Rechisky et al. 2009,
Schaller et al. 2013, Rechisky et al. 2013). SAR has been measured back to the 1960s with mark-
recapture methods, and later with coded wire tags, and PIT tags. SAR estimated from the first
mainstem dam to adult return at Bonneville has been consistently higher for wild populations in
the John Day, Yakima, and Deschutes Rivers (Schaller and Petrosky 2007, Petrosky and Schaller
2010). A hypothesis of delayed mortality due to injuries and stress resulting from passage of
multiple dams was proposed to explain the pattern of consistently lower SARs for Snake River
populations which must pass eight mainstem run-of-river dams, compared with the mid-
Columbia populations which pass three (Schaller et al. 2007, Budy et al. 2002. To address this
hypothesis, NOAA carried out a seven year study to determine whether migration through Snake
River dams and reservoirs causes extra mortality in spring Chinook salmon smolts; one treatment
of juveniles collected at Lower Granite Dam were trucked and released below Ice Harbor dam,
while other treatments were allowed to travel in-river, or were trucked and released below Lower
Granite Dam (BPA #2003-041-00).

In response to this policy debate, Welch et al (in draft) set out to broadly compare rates of SAR
through time, between the Snake River area and other subregions of the species range. Smolt to
adult survival rates (SAR) were surveyed for spring and fall Chinook and steelhead for
subregions of the west coast excluding California. The Pacific Salmon Commission database
provided a set of time series of SAR based on coded wire tag (CWT) for populations in SE
Alaska, North Coast British Columbia, West Coast Vancouver island, Strait of Georgia
(including Fraser River populations), Puget Sound, Washington Coast, Oregon Coast, the Lower
Columbia, Middle Columbia, Upper Columbia and Snake River. These are quality controlled and
estimated with consistent methods including correction for sports and commercial harvest. In the
Columbia basin, additional SAR estimates based on mark recapture were available from 1962-
1984 (Raymond 1988), and PIT based SAR estimates became available for some populations
starting in the 1990s.

Averaged across years, SAR for yearling Chinook fell in a similar range for Snake,
Upper Columbia and Lower Columbia populations. Columbia Basin SARs were higher on
average than Puget Sound, the Strait of Georgia, and North Central British Columbia. The mean
SAR, normalized by year, was higher for SE Alaska populations and the mid-Columbia
populations. A deleterious effect caused by the Columbia dams is not evident. Among the mid-
Columbia group, two of five populations (wild John Day and wild Yakima River) have shown
substantially higher average SAR than the Snake River region. The other three fell below the
Snake mean (Cle Elum, Carson, and Warm Springs hatcheries). The other regions show a similar
pattern; a handful of populations showed substantially higher SAR than the regional average
despite sharing roughly the same geographic area and migration distance to the ocean. Factors
unique to each subpopulation/release group may contribute to the pattern of variance- hatchery
rearing practices, run timing, genetically influenced ocean migrations, or freshwater experience.

Among subyearling Chinook, the mean Snake River SAR was higher than the Lower
Columbia, Middle Columbia and Washington Coast, and fell in a somewhat lower range than
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Puget Sound, North Coast British Columbia and Strait of Georgia. SAR for West Coast
Vancouver Island subyearlings was substantially higher than the other subregions, and the two
Oregon Coast populations (Elk River, Salmon River) displayed the highest mean SAR in the
dataset (4.37X the Snake mean). Overall, this pattern is not consistent with a pattern of delayed
mortality, where interior populations in the Snake and Upper Columbia would be expected to
show predictably higher SAR than the Middle- and Lower Columbia and coastal populations.
Similar to yearling Chinook, a small number of populations spanning geographic subregions
showed consistently higher SAR, including Chilliwack Fall and the University of Washington
Accelerated hatchery program.

Steelhead show a similar pattern, although fewer subregions had SAR series available.
The mean SAR for the Snake River fell in a similar range as the Upper Columbia, while the
Middle Columbia was substantially higher (wild Yakima, wild John Day and wild Deschutes
populations). The 37-year SAR time series for the Keogh River hatchery population in British
Columbia has sometimes exceeded 10%, and falls in the same average range at the middle
Columbia. The average for the Puget Sound, made of mostly winter steelhead populations, was
lower than among other subregions.

SAR estimated with coded wire tags from hatchery release to adult return at the hatchery
covers a different distance of migration than SAR estimated with PIT primarily in the Columbia
basin, measured from detection at the first mainstem dam to return at either Bonneville or a dam
upstream. For fall Chinook, both CWT and PIT based SARs were available for several hatchery
groups in the Columbia Basin; on average, CWT SAR averaged 1.45x the corresponding PIT
based SAR. Accounting for the uncertainty added by SAR estimated with these methods adds no
evidence that Snake River fall Chinook SARs are worse than other regions of the coast.
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Major Uncertainties

» Regional SARs derived by different methodologies

a) In Columbia, early data from Raymond
b) CWT survival data (PSC):

Survival calculated from smolt release to adult return to
spawhing grounds

Corrected for harvest in sport & commercial fisheries

c) FPC survival data is based on PIT tags:

Survival calculated from smolts reaching a dam to adults
returning to a dam

Excludes smolt survival “pre-dams” and adult survival “post-
dams”.

Not corrected for harvest in sport & commercial fisheries
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Current Work (in Progress!)
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THE INDIRECT MIETHOD ( USING MEDIAN VALUES

FOR ALGEBRAIC SIMPLICITY).‘
Subyearlings:

* SAR,,=0.85*SAR,

* SAR[,=0.51*SARp

So:

* SARp=(0.51/0.85)*SAR.p. =0.6*SARp,

Yearlings:

* SARy,=0.55*SAR,

* SARp,=0.45*SARp

So:

* SARp=0.45/0.55*SAR . =0.8*SAR .
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Current Conclusions/Next Steps

Snake River SARs “look to be” similar to other regions, but we are not
yet certain how similar

Refine data, switch to Fall & Spring categories rather than Subyearlings
& Yearlings

Combine (messy!) CWT vs PIT tag conversion factors with SAR time
series to inform the question: “How likely is it that Snake River SARs are
actually lower than SARS in other regions lacking dams?”

Our current thinking is that it may never be possible to get a “near-
perfect” general conversion ratio between PIT & CWT-based SAR
estimates:

— Harvest rates vary between stocks depending upon marine migration

route, return timing, and requlatory decisions choosing which stocks to
target or protect

— Survival “above the dams” cannot be the same... distance from release to
the top dam varies widely, predators/river dynamics vary...

A philosophical question: Is it simply enough to note that Snake River
SARS are “about the same” as other regions to change thinking, or
does it really have to be statistically “proven”... and what if it can’t be?!
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From: David Welch

Sent: Tue Oct 17 21:38:57 2017

To: Petersen,Christine H (BPA) - EWP-4; Erin Rechisky; Aswea Porter
Subject: [EXTERNAL] RE: presentation

Importance: Normal

Thanks Christine—

We have sent Tom the two data sets for the Upper Columbia that he mentioned had higher productivity (well, one
of the two; the other one we sent may or may not be the one that he was mentioning). Tom said he couldn’t look
at that this week, which is fine, but | will be back next week when | think he will be able to get at it and will try to
follow up with him. Tom’s comment here was an important one, | thought—I have heard these sort of anecdotal
comments about higher productivity stocks quite a lot in the past, and was surprised to see such similar survival to
the Snake River in our dataset when we got into the analysis.

It is important that we try to nail this down because the easiest way for our work to be discredited will be for
someone opposed to the findings to say... “Oh, the data is fundamentally flawed, so the whole thing should just be
ignored”. This is why | am so keen to put the datasets out in front of knowledgable experts NOW, so that any
serious errors can be picked up and vetted asap.

David
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From: David Welch

Sent: Tue Oct 17 21:54:20 2017

To: Petersen,Christine H (BPA) - EWP-4
Subject: [EXTERNAL] RE: presentation

Importance: Normal

Oh, and one more thing—I left Aswea and Erin off this part of the response just to keep them focused on the
science and not the politics.

One of the NOAA staff members emailed me afterward and complimented me on the work, but suggested that we
change the focus so that we weren’t comparing the various time series to the Snake River. | think that this reflects
some unease in the community simply because so many people’s lives and work focus is tied up on finding out
“what is wrong with the Snake River populations”, and some discomfort with being confronted with the possibility
that the answer might be “nothing.. Snake River survival is just like lots of other populations™

| bring this comment up simply as an example of how group think gets started... people are uneasy with the
implications of a result like what we seem to be finding, and then urge not being too strong and direct in our
statements in the analysis, simply because we might not be right. As a result, over time people forget about the
bigger policy issues and the key results for policy gets buried or forgotten. No one is exercising any coercion here,
simply saying to shift the focus of the comparison to the fact that survival is going down everywhere (the trends,
not the comparison with the Snake River), but if we were to do this the biggest implication (that everywhere may
now be more or less at the level of the Snake River) would be lost. | saw this a lot in government circles when |
was in DFO, where people confronted with a surprising result would soft peddle it “in case we are wrong”; then,
when a year or so later it was clear that whatever the issue was persisted, then there was an unspoken desire to
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either temperature patterns or habitat quality. After all, there are a lot of places where salmon are not present, and
places where they are. If it were due to higher SAR for the far interior population, it would have to result from timing
or the migration pathway? There were a couple questions about individual populations and the details of the time
series you had. This would take a lot of time to address what years and the PSC methods in a paper, but could
come up again.

Christine
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From: David Welch

Sent: Tue Oct 24 16:50:23 2017

To: Petersen,Christine H (BPA) - EWP-4
Subject: [EXTERNAL] FW: Quick check in..

Importance: Normal

FYI—I'm back from my week away. With luck, Tom will decide that the concerns he voiced earlier with some of
the data are not correct, but | won't know until | hear back!

David

From: David Welch

Sent: Tuesday, October 24, 2017 4:48 PM
To: tom.cooney@noaa.gov

Cc: Aswea Porter

Subject: Quick check in..

Hi Tom—

You had mentioned you had some concerns with the Columbia River Chinook SAR time series that | displayed,
and that some of the stocks you were most familiar with had higher SARS than we were reporting.
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From: David Welch

Sent: Tue Oct 31 15:40:25 2017

To: Petersen,Christine H (BPA) - EWP-4
Subject: [EXTERNAL] RE: NOAA Presentation...

Importance: Normal

Thanks. | would like to see the summary data showing that in-river survival has increased but adult conversion has
declined, if you can share it. (Also, not sure how you are defining “adult conversion” but that may be semantics).

If you can bring it up with Tom next week, that would be great—My calendar reminder just popped up 20 minutes
ago, reminding me to chase him down, because he hasn’'t responded. (This would be the fourth request from me,
so | will re-schedule my reminder till the 3™ of November (a week Friday). That should give him some time to
actually do what | asked, which is pretty simple).

| am of two minds wrt the FPC data request. Once we get it, we have a lot of work to do to use it, but we don’t
really have any easy way to cite it other than “FPC, personal communication” or “FPC, memo to C. Petersen,
BPA”. Using it will make our life easier (the data is cleaner and more consistent), but the problem with it is that if
we focus on that dataset there is always the possibility of throwing up a smoke screen by someone arguing that it
isn’t the “real” survival data, which the FPC uses in the CSS report.

So | am of two minds. | would suggest letting the request ride; you have made a formal request for the data, so
presumably it will eventually be forthcoming. If you think that they have accidentally dropped the ball and just
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instead in case that’s the one of interest.

From: David Welch

Sent: October-12-17 20:51

To: Aswea Porter

Cc: Erin Rechisky

Subject: NOAA Presentation...

| thought it went well. We had two sorts of helpful comments: (1) Use more sophisticated statistical methods
(specifically, Dynamic Factor Analysis rather than LOWESS), which | will have to think about.

Second, Tom Cooney of NOAA expressed some concerns that a couple of the PSC CWT datasets showed much
lower survival than he had expected: Specifically, Hanford Reach and Priest Rapids.

Could you extract those two data sets and send them to me as an Excel file and as a scatterplot of SAR vs time
(one for each of the two populations). | will send them on to Tom and we will try to dig into what might be the
issue!

Now to go back and refresh my memory on DFA...
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P Please consider the environment before printing this e-mail
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From: David Welch

Sent: Mon Nov 06 19:21:57 2017

To: Bodi,Lorri (BPA) - E-4

Subject: [EXTERNAL] Kintama-Talk with Lori Bodi & Bryan Mercier (7 Nov 2017).pptx
Importance: Normal

Attachments: Kintama-Talk with Lori Bodi & Bryan Mercier (7 Nov 2017).pptx

Hi Lori-

In order to frame some of Tuesday’s discussion, | am attaching a few key slides. It is not necessary to review
them before our discussion tomorrow, but if you & Bryan do have the time, the points they make are the following:

1) There is a coast-wide crisis in salmon survival; this is not restricted to the Snake/Columbia River system,
and the survival collapse up in Alaska is just as bad as experienced in the Columbia River, but isn’t widely
appreciated. (The same statement applies to steelhead, coho, and at least some populations of

sockeye). “Fixing” freshwater isn’t the solution if Alaska with its prime habitat has the same problem.

2)  The work Kintama previously did for BPA pretty effectively found no evidence for a significant effect of
multiple dam passage (or transportation) on adult Chinook returns.

25402618 BPA-2021-00513-F 2523



3) Leftincomplete is the glaring reason that transportation and other initiatives haven't really been effective—
survival rates in the ocean aren’t any better than in the hydrosystem, so interventions designed to move the smolts
out faster (spill, transport, reservoir drawdown) simply move them into an inhospitable ocean, not improve their
fate, and at great financial cost to the ratepayers.

4)  The reason survival is bad is because something is broken in the ocean. And without knowing why, people
are grasping at straws and variously blaming the dams (in the US) and (in BC) salmon aquaculture (the last couple
of slides).

| don’t have Bryan Mercier's email address, so if you see this before our call tomorrow, could you please forward a
copy?

| have kept these slides very informal because | am looking to simply frame the broader discussion.

Regards, David

David Welch, Ph.D.

kintamav_RGB
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From: Bodi,Lorri (BPA) - E-4

Sent: Tue Nov 07 16:56:34 2017

To: David Welch

Cc: Mercier,Bryan K (BPA) - EW-4

Subject: RE: [EXTERNAL] RE: Can't call in!!

Importance: Normal

Thanks David. Here is Bryan's email.

-------- Original message ------——

From: David Welch <David.Welch@kintama.com>
Date: 11/7/17 4:17 PM (GMT-08:00)

To: "Bodi,Lorri (BPA) - E-4" <florrainebodi@bpa.gov>
Subject: [EXTERNAL] RE: Can't call in!!

Lori—

Thanks for your time today—interesting that we both independently used the term cognitive dissonance to describe
the current situation.

| realized that | forgot one of the most important points that | wanted to make. If | am right about the nearby

1
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From: David Welch

Sent: Thu Nov 23 10:04:14 2017

To: tom.cooney@noaa.gov

Cc: Petersen,Christine H (BPA) - EWP-4
Subject: [EXTERNAL] FW: NOAA Presentation...
Importance: High

Attachments: Extract_Hanford_RIS.xlsx

Hi Tom-

Christine had mentioned that she had seen you at a meeting a couple of weeks ago, and said that you would be
busy putting something together until about now.

We are now in the process of trying to write up the whole analysis, so this would be a very good time to try to
explore your concerns about the level of survival we are recording (see my summary of your original comments at
the bottom of this email train to refresh your memory). Otherwise, we are about to go into an extended period of
write-up, and | would very much like to ensure that any concerns about data quality are addressed first.

If this is not a good time to discuss your comments following my presentation to NOAA staff in early October,
please advise as to a date that will work better for you, so | am not simply pestering you.
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Regards,

David Welch

From: Aswea Porter

Sent: Friday, October 13, 2017 8:47 AM
To: David Welch

Subject: RE: NOAA Presentation...

Hi D

Here is the dataset and plot for Hanford. Priest Rapids Dam is at the boundary between the MCOL and UCOL
regions and we don’t have a dataset specifically tagged at this dam. I've attached the info for Rock Island Dam
instead in case that’s the one of interest.

From: David Welch
Sent: October-12-17 20:51
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To: Aswea Porter
Cc: Erin Rechisky
Subject: NOAA Presentation...

| thought it went well. We had two sorts of helpful comments: (1) Use more sophisticated statistical methods
(specifically, Dynamic Factor Analysis rather than LOWESS), which | will have to think about.

Second, Tom Cooney of NOAA expressed some concerns that a couple of the PSC CWT datasets showed much
lower survival than he had expected: Specifically, Hanford Reach and Priest Rapids.

Could you extract those two data sets and send them to me as an Excel file and as a scatterplot of SAR vs time
(one for each of the two populations). | will send them on to Tom and we will try to dig into what might be the
issue!

Now to go back and refresh my memory on DFA...

d
David Welch, Ph.D.
kintamav_RGB

President, Kintama Research Services Ltd.
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From: David Welch

Sent: Thu Dec 07 10:53:24 2017

To: Mercier,Bryan K (BPA)

Subject: [EXTERNAL] Possible Funding for Comparing Ocean vs Freshwater survival rates...

Importance: Normal

Bryan-

| am just following up with you after our phone call with Lori on November 7t. To remind you of the conversation,
you said you would speak with our COTR, Christine Petersen, about adding back in the piece of work that had to
be dropped because of financial limitations.

In my opinion, this currently unfunded piece of work is critical to BPA changing the debate—documenting the
similarity in smolt survival rates in the coastal ocean and in the hydrosystem will bring into sharp focus the current
failure to think about what happens to smolts if they are “flushed” out of the system faster. Right now people say
that survival is higher for smolts arriving at Bonneville Dam sooner (high water years, for example), but ignore what
happens to those smolts after they pass below Bonneville; it is logically incorrect to say that survival is “higher in
high flow years” (as is currently done), because this assumes that no smolts die after passing Bonneuville.

What we will be able to demonstrate with the additional funding & existing data is that:

(1) survival rates are roughly equal between the ocean and hydrosystem, so a real conservation benefit is only
1
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From: David Welch

Sent: Wed Dec 13 09:03:00 2017

To: tom.cooney@noaa.gov

Cc: Petersen,Christine H (BPA) - EWP-4
Subject: [EXTERNAL] FW: NOAA Presentation...
Importance: High

Attachments: Extract_Hanford_RIS.xlsx

Hi Tom—

Christine mentioned that you were retiring in the next couple of months-congratulations!

I know you must be very busy with wrapping things up, but | would really appreciate your guidance into what you
thought was odd in the survival estimates from the presentation we prepared for NOAA last fall—at the current
time, we are progressing with our write-up of the analysis we did, but | am concerned that you have suggested
there might be an error in the raw data (or something “odd”, anyway).

To refresh your memory, | believe that your specific comment was that you thought one of the Columbia stocks
(Hanford) should have had higher survival relative to the Snake River stocks than we were showing in our
data. Beyond that, | have no firm idea as to what specifically might be the concern—which makes it hard to know
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Here is the dataset and plot for Hanford. Priest Rapids Dam is at the boundary between the MCOL and UCOL
regions and we don’t have a dataset specifically tagged at this dam. I've attached the info for Rock Island Dam
instead in case that’s the one of interest.

From: David Welch

Sent: October-12-17 20:51

To: Aswea Porter

Cc: Erin Rechisky

Subject: NOAA Presentation...

| thought it went well. We had two sorts of helpful comments: (1) Use more sophisticated statistical methods
(specifically, Dynamic Factor Analysis rather than LOWESS), which | will have to think about.

Second, Tom Cooney of NOAA expressed some concerns that a couple of the PSC CWT datasets showed much
lower survival than he had expected: Specifically, Hanford Reach and Priest Rapids.

Could you extract those two data sets and send them to me as an Excel file and as a scatterplot of SAR vs time
(one for each of the two populations). | will send them on to Tom and we will try to dig into what might be the
issue!
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P Please consider the environment before printing this e-mail
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25402723

From: David Welch

Sent: Wed Dec 13 09:03:51 2017

To: Petersen,Christine H (BPA) - EWP-4
Subject: [EXTERNAL] RE: draft study

Importance: Normal

Thanks, Christine—

Interesting politics going on! | must admit that | have been buried in the details of work on the BPA contract (and
another one on this side of the border—although Erin is taking the primary lead on that work), so | hadn’t been
following the Columbia Basin Bulletin in the last few weeks.

A few quick points:

1)  Tom Cooney has never gotten back to me... frustrating, because he said he has “concerns” about some of
the survival values we outlined, but hasn’t given me any details about what | should look for to try to

address. There is no way for me to go forward and pro-actively look for potential issues unless he actually gives
me something concrete... which he hasn’t.

2) | have emailed him at least three times since our September presentation about this. (The last time was 23
1
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Erin’s initial response gave you a quick sense of where things are. | can work to draft an abstract this week, but it
will probably be Friday before | can share it with you—I need to both draft it and work with Aswea and Erin to get
the draft wording right—as we are in the process over the next few weeks of trying to further write up the data
analysis and refine what we are doing, the initial draft abstract will be a work in progress; the final wording in the
abstract will have to follow on the completion of the paper, of course.

1)  One comment or note of caution—as we have discussed before, the requirements for publication in the peer-
reviewed literature requires that we maintain our scientific independence from BPA while at the same time making
sure that our results & conclusions are available and useful—but without undue influence from the funder. This is
always a challenge, and there is no one perfect way to make sure that happens, but | think that there is a typo in
your sentence below. You say “Jeff Stier may also work with you regarding correcting characterizing the results of
your study”. | think you meant to type “correctly characterize the results of your study’ (not “correcting™), but |
would appreciate you responding to explicitly clarify your meaning here—in my past experience people who are
requesting emails under FOI legislation may choose to deliberately mis-characterize such ambiguous statements
in the most unfavourable light possible, so | would appreciate an email response from you clarifying your intended
meaning. As previously agreed to, we are happy to answer questions and enter into discussions about what the
analysis means or clarify ambiguities, but we will apply our best efforts to the analysis—we will not attempt to
correct them or otherwise spin them in support of a predetermined outcome.

2)  On your second point, | think that the data request to the FPC has gone unanswered for so long now that the
best course of action is probably for me to write Michelle de Hart directly and explain that you had requested the
data on our behalf for an analysis that we are doing. | think that if | request it directly for Kintama’s use that will
elicit a response and we can then hopefully actually get the data. However, the delivery of the requested data is
very late in the analysis (and, in any case, won'’t have a clearly trackable scientific provenance, unlike the survival
data published in the CSS reports), so we are likely going to add it in as a “Supplementary Info” section to give
some sense to the reader (and us!) as to what level of survival losses occur prior to the PIT-tagged smolts
reaching the dams. | don’t think that there is enough time left in the budget to completely re-work the analysis
using an unproven and unpublished dataset, and | think using it as the primary dataset will raise major unanswered

3
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Let's see — someone asked if you have a draft abstract for your paper? Or is there a presentation which you think
might capture the most recent progress with your project.

Jeff Stier may also work with you regarding correcting characterizing the results of your study. We are still
working on the BA or ‘proposed action’, with the deadline shifted forwards two months as some elements were

stalled in court. Likewise, it looks like the major Environmental Impact Statement effort will be delayed by 2-3
months. It is a welcome period for helping catch up on some other activities.

Later this month | will review the third part of your original proposal with our budget team (the daily survival rates
concept that you originally started working on). | will need to contact you to get updated potential budget numbers
and project description.

Thank you

Christine Petersen

(503)230-4695
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Environment Fish and Wildlife
Bonneville Power Administration
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25403794

From: Petersen,Christine H (BPA) - EWP-4
Sent: Mon Jan 29 12:25:53 2018

To: David Welch; Erin Rechisky; Aswea Porter
Subject: RE: Extended abstract & figures...

Importance: Normal

Hi,

Let’'s see — | spoke with Jeff Stier. You already provided us the extended abstract, but his request is if you could
write a few sentences in your own words about how you would characterize or compare Snake River Chinook
(yearling&subyearling) SARSs to the other regions. On my own, | am struggling with saying we want to define the
guestion as asking how the Snake ranks against other regions because a rank doesn’t capture the magnitude of
difference (although it is easier to show that a subregion is in the bottom or top half), and Jeff's original question
was whether we could accurately state that Snake River SAR is equal to or above average for the west coast. Yet
here you have to also choose the normalized vs. simple group average in your Fig 3 and 4.

We think 2000-to-present would be a good way to capture the ‘recent’ period to be contrasted with the longer term
because 2009-present or shorter segments wouldn’t have that many years or could reflect a phase of the ocean.
Yet it would be a different pattern that extending back to 1960s because your study showed that SARs declined at
different rates among the subregions.

Thank you
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coast' would be something our managers might like to stay based on your paper, with wording worked out for
yearling vs subyearling Chinook types.

Your paper presents SAR as a multi year average for pops in a region (fig 3), normalized across years, and the
time frequency distribution (fig 5).

There are some subtle differences in rank order that we should clarify before making a statement based on the
box and whiskers plot.

Among yearlings, Snake populations fall below Alaska and mid Columbia in figure 4. Lowe Columbia with one
group is approximately equal to the Snake. But in figure 5, that Willamette spring group falls a bit higher than mid
Columbia. Is it still safe to say more moderately that Snake has above average SSR, or also, that the Snake
average is only exceeded by mid Columbia and SE Alaska?

Of course, the time dimension is important. The populations are unequally weighted for length of time series. Of
course, we would probably be most interested in referring to a recent rank among regions for this type of assertion,
so we should focus on figure 4?7

With subyearlings, the means or rank of he Snake vs other subregions in figures 3 and 4 is different for SOG and
Puget Sound, in the way I'm looking at it. Would you focus on figure 3 or 4 for claiming generally that Snake has
'higher SAR than' either a west coast average or a specific list. WCVI is a single population. The time series length
of populations is probably the factor explaining the rank order shift.
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Let’s see — | thought I'd share a couple paragraphs we might use, derived from your abstract. | am actually
going to snip off one section that Jeff wrote which amounts to policy, so that it doesn’t feel like we’re trying to
influence your conclusions to your paper (but was basically saying that we offer your paper as background, but
we are not specifically proposing changing regional management).

I have my comments to the side. | think the second bullet point might deserve the most attention. All of the
regions with time series extending back to the 60s do have this 4-5 X decline, however if we look at your figure
2 and really focus on language, there are a number of subregions that have data starting in the 1990s and
appear to start at a SAR range that we deem low (around 1% for spring Chinook. We could use the Northwest
Power & Conservation Council document that defines 1% SAR as low or inadequate for recovery), and remains
in that range. | would also say that for spring Chinook, the Alaskan SARs seem to start around 5% in the ‘80s
and decline to 2%. The missing data is what the SAR range for each of these subregions where data only starts
in the 80s or 90s or 2000, and can only speculate what the scale of decline would be from the 50s or 60s.

Do you think your final draft of the paper will help us clarify this second bullet point?

Thanks

Christine P.

Kintama Research is preparing to submit a paper for publication and peer review that examines smolt-to-adult
return rates (SARs) for salmon and steelhead emerging from west coast river systems (Alaska, British
Columbia, Washington, Oregon and Idaho). Their goal was to review the temporal and geographic variations in
survival using a reasonably common currency.

25403063 BPA-2021-00513-F 2742












Subject: wording for SAR decline

Hi

Let’s see — | thought I'd share a couple paragraphs we might use, derived from your abstract. | am actually going
to snip off one section that Jeff wrote which amounts to policy, so that it doesn’t feel like we’re trying to influence
your conclusions to your paper (but was basically saying that we offer your paper as background, but we are not
specifically proposing changing regional management).

I have my comments to the side. | think the second bullet point might deserve the most attention. All of the regions
with time series extending back to the 60s do have this 4-5 X decline, however if we look at your figure 2 and really
focus on language, there are a number of subregions that have data starting in the 1990s and appear to start at a
SAR range that we deem low (around 1% for spring Chinook. We could use the Northwest Power & Conservation
Council document that defines 1% SAR as low or inadequate for recovery), and remains in that range. | would also
say that for spring Chinook, the Alaskan SARs seem to start around 5% in the ‘80s and decline to 2%. The missing
data is what the SAR range for each of these subregions where data only starts in the 80s or 90s or 2000, and can
only speculate what the scale of decline would be from the 50s or 60s.

Do you think your final draft of the paper will help us clarify this second bullet point?

Thanks

Christine P.
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Could add, that the decline started earlier in the southern part of the range, in the 1990s in Alaska.

This is what they stated and the scale that visually appears true for several of the subregions with data back to the
1970s. But they said they would have a precise estimate in the draft in a week or two.

When | look at figure 2, | see some subregions that started at about 1% SAR in the 1980s and stay at this level,
not declining (Washington Coast, far lower Columbia, North coast, BC for example for subyearlings)

Maybe we should talk to Kintama how to carefully word this so that we can say that some subregions have SAR
series that started at a low level and didn’t decline as much. Maybe we should ask if they think it results from the
SAR series only started after a decline happened the previous decade?

This is how Welch et al. stated it in their abstract. SE Alaska and Mid-Columbia were the regions with yearling
Chinook SAR above 1%, closer to 2%.

You mention steelhead in the paragraph below and | think the claim that Snake River is definitely not below
average is very supportable.

| would say “two of five populations”
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Sent: Tuesday, February 06, 2018 10:47 AM
To: David Welch
Subject: RE: wording for SAR decline

Hi, sorry for the delay.

Yes- that is nice that they told you about the receiver. At Bonneville dam NOAA is contemplating a lot of new PIT
antenna concepts such as dangling hydrofoil attached to barges, and attached to pilings but they inevitably will
have stress tests with logs and complex countercurrents.

Yes, at a glance, it doesn't surprise me that the means are different from medians when you also break it up by
years because even though you have dozens of populations, some of the subregions have only have a few, or only
a few long series.

Christine

Sent from my Verizon 4G LTE smartphone
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Here is what the SAR ratios currently looks like; note the striking differences in the interpretation if we use the

medians for the Alaska case, but not the Snake River case.

Region
First Years
Last Years
Mean
Median
Means

Medians

AK
1977
1981
3.29

1.22

SAR Ratio
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2.6

11

AK
2008
2012
1.28
1.16

SNAK
1964
1968
4.07
3.70
4.3

4.5

SNAK
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To: David Welch; Aswea Porter; Erin Rechisky
Subject: wording for SAR decline

Hi,

Let's see — | thought I'd share a couple paragraphs we might use, derived from your abstract. | am actually going
to snip off one section that Jeff wrote which amounts to policy, so that it doesn’t feel like we’re trying to influence
your conclusions to your paper (but was basically saying that we offer your paper as background, but we are not
specifically proposing changing regional management).

I have my comments to the side. | think the second bullet point might deserve the most attention. All of the regions
with time series extending back to the 60s do have this 4-5 X decline, however if we look at your figure 2 and really
focus on language, there are a number of subregions that have data starting in the 1990s and appear to start at a
SAR range that we deem low (around 1% for spring Chinook. We could use the Northwest Power & Conservation
Council document that defines 1% SAR as low or inadequate for recovery), and remains in that range. | would also
say that for spring Chinook, the Alaskan SARs seem to start around 5% in the ‘80s and decline to 2%. The missing
data is what the SAR range for each of these subregions where data only starts in the 80s or 90s or 2000, and can
only speculate what the scale of decline would be from the 50s or 60s.

Do you think your final draft of the paper will help us clarify this second bullet point?

Thanks

Christine P.

BPA-2021-00513-F 2765






Could add, that the decline started earlier in the southern part of the range, in the 1990s in Alaska.

This is what they stated and the scale that visually appears true for several of the subregions with data back to the
1970s. But they said they would have a precise estimate in the draft in a week or two.

When | look at figure 2, | see some subregions that started at about 1% SAR in the 1980s and stay at this level,
not declining (Washington Coast, far lower Columbia, North coast, BC for example for subyearlings)

Maybe we should talk to Kintama how to carefully word this so that we can say that some subregions have SAR
series that started at a low level and didn’t decline as much. Maybe we should ask if they think it results from the
SAR series only started after a decline happened the previous decade?

This is how Welch et al. stated it in their abstract. SE Alaska and Mid-Columbia were the regions with yearling
Chinook SAR above 1%, closer to 2%.

You mention steelhead in the paragraph below and | think the claim that Snake River is definitely not below
average is very supportable.

| would say “two of five populations”

10
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https://en.wikipedia.org/wiki/Log-normal_distribution).

=¢"; scc Fig. 1 and

‘When comparing survival time series between regions some mmportant but subtle differences
should therefore be borne in mind. We have opted to use the median and the simple average of
the untransformed SAR data in a number ol key comparisons because this is what most prior
studies report, and therefore what most policy makers and fisheries managers are likely
comfortable interpreting. For example, the NWDPPC has set a rebuilding target of 2%-6% for
SARs and deemed 1% SARs (the current average) to be inadequate, but did not define how these
values should be calculated.

However, when the distribution of SARs are compared between two regions 7, y using medians, if
these are found to be the similar, the implication 1s then that £ = g, ; this does not, however,

2
+07/2
= Cﬂ

imply that cither the simple means S or the expected valucs E(St) arc cqual. For these

reasons, we use both measures of central tendency
— 12
5-13s,
no

:e#

median

in our analysis, and not the expected mean values of the log-normal distribution E(St) i s

owing to the more complex definition and lack of easy interpretation , which the (simple) mean
and the median readily impart.

Kintama Research is preparing to submit a paper for publication and peer review that examines smolt-
to-adult return rates (SARs) for salmon and steelhead emerging from west coast river systems (Alaska,
British Columbia, Washington, Oregon and Idaho). Their goal was to review the temporal and
geographic variations in survival using a reasonably common currency—the Chinook and steelhead SARs

reported by regional agencies.

Kintama’s coast-wide analysis of SARs provides a perspective that will seem counter-intuitive to many in
the Columbia River basin. Their draft findings are summarized below.

e SARs for many regions along the west coast are falling.

e The timing of the start of the decline is geographically determined.

e SARs declined concurrently in southern regions such as the Snake and Upper Columbia Rivers
starting in the 1960s, and later in more northern regions.

e SARs for west coast Vancouver Island, Puget Sound, and Strait of Georgia subyearling (Fall)
Chinook stocks dropped sharply in the 1970s and 1980s and then stabilized at similar low levels
to those occurring for Snake River subyearlings.
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e In Alaska a pronounced decline in yearling (Spring) Chinook SARs began after 2000, with SARs
also falling to levels similar to the Snake River Spring Chinook.

e The longer time series all reveal a sharp decline of up to 4-fold in SARs.

e The ratio of average SAR in the first and last five years of the available time series shows a 4.3-
fold decline for Snake River Chinook (1964-68 vs 2009-13) and 2.6-fold for SE Alaska Chinook
(1977-81 vs 2008-12).

e Both average and median Chinook salmon SARs reported by the various fisheries agencies
contributing data are now at similar levels (~1%) for most regions of the west coast.

e Comparing Columbia River basin stocks, SARs for only two of five populations of Mid-Columbia
yearling Chinook are higher than Snake River Chinook salmon SARs; the other three populations
have median SARs similar to or lower than Snake River values.

e For yearling Chinook, Snake River SARs for recent years are about the same as Upper and Lower
Columbia SARs and are higher than those reported for Puget Sound, Strait of Georgia (including
the undammed Fraser River), and North-Central British Columbia.

o  When “raw” data are corrected for methodological differences between coded wire tags and PIT
tags, Snake River populations do not appear to have lower survival than stocks not migrating
through Snake River dams. Furthermore, Kintama researchers find no evidence supporting the

delayed mortality theory for Snake River Chinook salmon.

Kintama researchers caution that it is not possible to compare absolute SAR levels from different regions
with high precision. That said, these draft findings suggest that Chinook SARs are now essentially equal
through most of the northwest Pacific (SE Alaska to the Columbia River basin) and that steelhead SARs in
the Columbia and Snake Rivers are similar to or higher than steelhead SARs for Strait of Georgia and
Puget Sound populations. The authors conclude that the similar pattern of decline to very low levels of
survival in all regions of the coast points to a common ocean driver. If this is correct, then modification

of the dams will not increase SARs, because salmon survival is not better in regions lacking dams.
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From: David Welch

Sent: Wed Mar 21 10:16:29 2018

To: Petersen,Christine H (BPA) - EWP-4
Cc: Aswea Porter; Erin Rechisky
Subject: [EXTERNAL] Re: PA

Importance: Normal

Hi Christine
I am travelling today, but here is my initial thought about how best to support your request.

My first thought is perhaps a custom figure to complement Figure 1... perhaps a box and whisker chart showing
regional SARS since 2000 for all data for all regions? This would facilitate comparing median SARS of the Snake
with all other regions in a time period when all regions have essentially equal temporal coverage and is most
important from a policy perspective. You could incorporate this in your own work as the primary Kintama figure
with a reference to the location map playing second fiddle (if needed) to show what the geographic areas are.

This wasn’t going to be part of the paper because it had already gotten to be a very fat manuscript, but on
reflection perhaps we should put it in the paper as a multi-part figure with the stacked vertical panels showing the
Box & Whisker comparison plots by regime periods: pre-1977, 1978-1989, 1990-1997(?), and post 1998. As with
the other figures we can draw a horizontal red line to show the Snake R median value to facilitate

comparison. There will have to be two side by side vertical panels for subyearling and yearling smolts.

Aswea, Erin, your thoughts?

David Welch, Kintama Research
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From: David Welch

Sent: Thu Mar 22 16:00:20 2018

To: Petersen,Christine H (BPA) - EWP-4

Cc: Aswea Porter; Erin Rechisky

Subject: [EXTERNAL] Kintama Summary Chinook Figure for BPA (22 March 2018).docx
Importance: Normal

Attachments: Kintama Summary Chinook Figure for BPA (22 March 2018).docx

Hi Christine—

Please find attached a summary figure of our analysis showing west coast Chinook SARs broken out by regime
periods.

This figure turned out to be strikingly more informative than | had initially anticipated—it really makes it clear how
the high SARs seen in the early part of the record have dropped down to similar low levels in the most recent time
period for all regions... essentially the same data as in our LOWESS trend line data figure, but splitting by regime
period allows a much clearer understanding of what time periods & regions have data, and what the relevant SARs
are.

| think this is a great summary. | would pair it for your purposes with our Figure 1 (the map), since that shows the

1
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From: Petersen,Christine H (BPA) - EWP-4

Sent: Fri Mar 23 13:59:11 2018

To: David Welch

Cc: Aswea Porter; Erin Rechisky

Subject: RE: Kintama Summary Chinook Figure for BPA (22 March 2018).docx

Importance: Normal

Thank you very much.

| like how this turned out and shared it with Jeff Stier, Greg Smith, Maura Moody for the BA. It might be one of the
better ways to summarize all the information in the map because the font of the text doesn’t have to be so small to
show each population or hatchery, and we aren’t required to explain how you normalized by the annual mean
because instead you added the four time periods. | will let you know if there is any feedback. | have been spending
so much more time on the environmental impact statement and its various meetings that | am out of touch with the
recent changes with the BA. | do know that they keep meeting with NOAA on the habitat action effectiveness pilot
study piece.

How is everything coming with the paper? Have you decided where you might want to submit it?

Have a nice weekend
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From: David Welch

Sent: Tue May 15 13:44:50 2018

To: Petersen,Christine H (BPA) - EWP-4

Subject: [EXTERNAL] RE: RE: Ruggerone and Irvine
Importance: Normal

Attachments: Updated Survival table from Surv of Fraser v Snake.xIsx

Thursday/Friday is fine. As a heads up, | would also like to discuss the budget with you. | have prepared the April
invoice and this taps out the entire budgeted amount we had asked for to do the paper, (including the 20% | had
reserved for stick-handling it through the review process!). This is not a cry for more money, as | am committed to
finishing the paper up for BPA and my failure to be more efficient in completing the document should not be
dumped on BPA. However, it would be useful to move on the contract for the other component, which had
originally been planned for as the first piece (comparison of ocean vs freshwater survival rates). This is actually
the more important paper in my own mind, because it explains why past & current conservation strategies for
salmon in the Columbia River basin aren’t being successful, and will tie a lot of disparate pieces into one coherent
whole (and give a very different flavour to why Columbia River salmon are in trouble).

If you have your laptop open (you won’t be able to read this off your phone), take a look at the Table of survival
(Column H) & survival per 100 km travelled (Column J) that we have compiled in the attached Excel spreadsheet
for the current paper. (The tab “Table 2”; Chinook are at the top, steelhead at the bottom). This is the full list of
published west coast studies on smolt survival in rivers that we have been able to find to date (a few numbers
remain to be filled in).
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Subject: RE: RE: Ruggerone and Irvine

Oops.. | think that is the autocorrect function. It tends to correct and misspell the word 'redd' unless | catch ut.

I'm sorry | haven't been able to call.

Would Thursday or friday be a good time?

This week | am in Seattle- they or we are trying to pass over the hydrological dataset assembled for the
environmental impact statement process to NOAA for fish passage analysis (after some delay). It is stretching into
a multifaceted meeting... | step back and notice that there are participants who do a lot of actual work, but also
dozens of representatives from agencies and groups that have a right to speak up on the methods but and various
decisions, sort of as overseers of the process. At least half the time is spent updating everyone on what other
peoplease are doing and mediating disagreements. An unusual amount of time was just spent on a new
agreement our attorneys decided to impose on modelers over control and disclosure of the data outputs... NOAA
had to present to their legal people and days tick by where we can't work with them.

Talk with you soon

Christine
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Sent from my Verizon 4G LTE smartphone

-------- Original message ------——

From: David Welch <David.Welch@kintama.com>

Date: 5/10/18 4:36 PM (GMT-08:00)

To: "Petersen,Christine H (BPA) - EWP-4" <chpetersen@bpa.gov>
Subject: [EXTERNAL] RE: Ruggerone and Irvine

What does “activersatile” mean? J

I can certainly get him the whole document, although all the potential co-authors won’t have seen it.

FYI1, | am currently pulling out my remaining hair trying to carefully document the differences between the CSS PIT-
tag based SAR estimates and the PSC's CWT-based SAR estimates and attempting to explain them clearly; for
example, the CSS survival estimates apparently excludes harvest from consideration, although they only mention
this point in passing (p. 95 of McCann et al (2017)). This is really important... harvest for Willamette Spring
Hatchery Chinook averaged only 11% according to the PSC estimates, whereas it can be up to 60% for many
other populations (and harvest rate varies over time).

The upshot of this is that the Willamette’s survival would appear to be twice as large as those stocks where harvest
rates were high, but this would be simply an artifact from having excluded harvest. We won’t make a big issue of it

4
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advocate for it because he is on the committee that prioritizes the budget requests from hatchery, hydro, habitat,
monitoring teams here. Jeff said it would be great to see the paper before the end of May, if you are able (short of
finalizing details with coauthors).

| should be in the office all of tomorrow for a quick call. | will be in Seattle some of next week.

Talk to you soon

Christine Petersen

Sent from my Verizon 4G LTE smartphone

-------- Original message --—----—

From: David Welch <David.Welch@kintama.com>

Date: 5/7/18 4:29 PM (GMT-08:00)

To: "Petersen,Christine H (BPA) - EWP-4" <chpetersen@bpa.gov>
Subject: [EXTERNAL] RE: Ruggerone and Irvine

Hi Christine—

Thanks for this. Yes, | was aware of it; Jim Irvine had actually sent me a draft version a few months ago. |

6
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actually had deleted a citation to it that had been in the near-final draft report because with about 150(!) references
already, the paper is already huge, so | had pruned a paragraph referencing Greg & Jim’s thoughts about potential
competition with hatchery pinks & chum--just too far afield from the main issues.

| am just putting the final touches on the complete manuscript—Aswea got back to me this morning with “Final”
figures and | am just reviewing them right now—we have had to look closely at some of the survival time series
because there is always going to be an issue of how to aggregate yearling vs subyearling populations in the data
analysis, and we swapped in or out some time series because of potential issues of being accused of “deliberately”
including stocks that might lead to misleading results—it really is a difficult question to determine what to include or
exclude and then be able to convey the reasons in the Methods section succinctly.

I wonder if you have time to call and touch base? | will bring you up to speed on where we are. | have also held
off on putting in an invoice last month while trying to get the manuscript completed, but we have just about drawn
down all allocated funds, even though | did not charge BPA for quite a lot of my time while | was reading up on a
number of background issues that are relevant to the paper.

I was also wondering if could start the work for the contract extension to support the next manuscript (comparison
of ocean vs freshwater survival rates) while we try to get the current manuscript out to the co-authors. Getting their
possible involvement as authors is going to be tricky & take a good while because the manuscript is long and | am
unsure whether either of the two government folks who helped us get the survival time series wrapped up are
going to be entirely happy having their names associated with the paper—they may get A LOT of heat from their
organizations for putting their names on a paper saying that everywhere has the same survival problem, so there is
something wrong with our current management approach! This may be just one of those third rail problems where
people just don’t want to take the heat of being identified as saying the obvious.
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rates). This is actually the more important paper in my own mind, because it explains why past & current
conservation strategies for salmon in the Columbia River basin aren’t being successful, and will tie a lot of
disparate pieces into one coherent whole (and give a very different flavour to why Columbia River salmon are in
trouble).

If you have your laptop open (you won’t be able to read this off your phone), take a look at the Table of survival
(Column H) & survival per 100 km travelled (Column J) that we have compiled in the attached Excel
spreadsheet for the current paper. (The tab “Table 2”; Chinook are at the top, steelhead at the bottom). This is
the full list of published west coast studies on smolt survival in rivers that we have been able to find to date (a
few numbers remain to be filled in).

What you will see is that published smolt freshwater survival estimates for Columbia River stocks are not
anomalously low compared to other populations elsewhere in rivers without dams, and in fact are rather high
(especially when distance is taken into account; Column J). Although a lot of the survival estimates are from
Kintama’s own work, there are a number of survival estimates for steelhead in Puget Sound and the Oregon
coast that others have done and these too are much lower than what is reported for the Columbia River basin.

So this piece is being added to the draft paper. The paper will in essence say:

1)  Published SARs for Columbia River basin (Snake River) smolts are as high or higher than for anywhere
else on the west coast, and

2)  Published downstream survival estimates for Columbia River basin smolts (and especially survival rates
per 100 km) are better than almost all other rivers on the west coast.
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Hi

Let's see, | spoke to Jeff Stier and he would like to have a call in a week or two, with something to read. It
doesn't have to be the final proof draft, although we should discuss any restrictions on dissemination.

Jeff referred to the Environmental Impact statement process which will be very activersatile in the second half
of the year. The position of the NOAA BiOp and proposed action are legally murky because despite the fact
that the documents are being written, the judge issued some orders declaring that 2021 is the 'legal' BiOp,
because he requires the EIS to be completed.. and it is a drawn out process with multiple public comment
periods.

We put a placeholder for your second paper in our technical services queue, and | would like for Jeff Stier to
advocate for it because he is on the committee that prioritizes the budget requests from hatchery, hydro,
habitat, monitoring teams here. Jeff said it would be great to see the paper before the end of May, if you are
able (short of finalizing details with coauthors).

| should be in the office all of tomorrow for a quick call. | will be in Seattle some of next week.

Talk to you soon

Christine Petersen
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From: David Welch

Sent: Fri May 18 16:40:43 2018

To: Petersen,Christine H (BPA) - EWP-4
Subject: [EXTERNAL] The tag 2% rule...
Importance: Normal

Attachments: Brown_et_al(Effect of Acoustic Tags on Chinook & Steelhead-the 2% Rule Revisited-2006).pdf

Christine—

This paper by the PNNL folks concluded that tag burdens of 6% up to almost 10% of body weight caused little
impact on the smolts.

This fits with our results, where we found that our double tagged (PIT+acoustic tag) smolts returned at the same
rate of the PIT tagged Dworshak smolts (0.5% SAR). This finding for our tagged smolts is a big deal because it
lends credence to the other paper we would like to complete, which shows that survival in the ocean may be worse
than survival in the hydrosystem in at least some years.

Best, David
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Coast-Wide Survival of Chinook and Steelhead DRAFT-NOT FOR FURTHER DISTRIBUTION

In this paper we examine the temporal and geographic pattern of changes in
smolt to adult survival (SAR) for Chinook (). tshawyischa) and steelhead (. mykiss) for
western North America, excluding California. We use the tertn SARs and marine
survival interchangeably, because the majority of the SAR is determined in the ocean (see
text and downstreamn [reshwalter survival values listed in Table 2; marine survival must be
much lower than the measured freshwater survival component of the SAR to achieve the
observed SARs). In the Columbia River, the Northwest Power and Conservation
Council’s Fish and Wildlife Program (NPCC) set rebuilding targets for smolt to adult
return rates (or SARS) at 296-6% [1], p. 4), roughly the survival observed in the 1960s
prior to the completion of the 8-dam Federal Columbia River Power System (FCRPS)
[28, 29]. The NPCC SAR objectives did not specify the points in the life cycle where
Chinook smolt and adult numbers should be estimated. However, one extensive
analysis for Snake River spring/summer Chinook was based on SARs calculated as
adult and jack returns to the uppermost dam (Marmorek et al. 1998): “Median SARs
must exceed 4% to achieve complete certainty of meeting the 48-year recovery
standard, while ... A median of greater than 6% is needed to meet the 24-year survival
standard with certainty” (p. 41).

‘With current SARS on the order of ca. 1%, migratory-phase life cycle survival
would have to increase 2009%6-600% (two- to six-fold) to achieve these targets. Increases of
this magnitude are large and it is unclear whether this level of rebuilding can be achieved.

Unfortunately, owing perhaps the combined lack of current understanding about
how to address marine survival issues and pessimism about how improved understanding
of the marine phase could advance conservation, progress on addressing and
incorporating ocean impacts on salmon dynamics has been slow. As we show in our
review of several casc studics, cven when the overriding role of marine survival is
identified there 1s still a strong predilection by to preferentially search out freshwater
factors to study and attempt to manipulate. This has resulted in the failure to directly
address the marine survival problem and has led to a piece-meal and rather uncritical
approach that identifies widely accepted freshwater stressors as being responsible for the
problems evident in specific populations. In our view, a large part of the difficulty lies in
some of the fundamental underlying assumptions that the community makes as to the
nature of the core problem. Because these assumptions are part of our training and
professional ethos, they are particularly difficult to recognize or question. Nevertheless,
given the widespread geographic range and magnitude of the collapse in survival that is
now evident, we view it as urgent that assumptions about causative agents be carefully
assessed for their validity, both because of the ubiquity of the decline in marine survival
and because it is clear that current management has not been successful in reversing the
wane of salmon along the Pacific coast. Although there are a few success stories (e.g.,
Upper Columbia River sockeye salmon, which unexpectedly returned at much higher
adult abundances than was expected in 2009-2017), the reason for higher return rates is
opaque—it is not shared by Upper Columbia River Chinook returns, for example, while
most sockeye populations in the directly adjacent Fraser River Basin have continued to
decrease sharply [11, 13]. In our view, this reflects our fundamental scientific ignorance
as to why particular populations have suddenly done well (or poorly) in the ocean.
However, rather than being pessimistic about the possibilities for improved management,
we view the few anomalous successes as case studies we might eventually learn from...why
do these populations do better by the time their adults return from the ocean?

Welch et al. DRAFT-NOT FOR FURTHER DISTRIBUTION Page 4 of 52
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Coast-Wide Survival of Chinook and Steelhead DRAFT-NOT FOR FURTHER DISTRIBUTION

and survival is somewhat subjective. (We include “Summer” runs with Spring runs, as
both groups generally produce yearling smolts).

Spring and Summer (yearling) populations are largely found in high altitude headwater
ributaries ol large river systerns penetrating well into the interior of the continent such as
the Columbia & Fraser Rivers, and are the only Chinook life history type reported for
Alaskan rivers [40, 41]. In contrast, Fall (subyearling) populations are widely found in
low gradient coastal streams or in the lower mainstem of major rivers but are absent from
Alaska. Tarly work [42] suggested an ancient genetic divide between Spring (Stream-
Type) and Fall (Ocean-Type) Chinook, with yearling Chinook smolts primarily produced
by adult runs returning to freshwater in the spring or summer and then holding in
freshwater without feeding until spawning in the autumn.

Stream-Type yearling Chinook are also thought to eventually move oftshore and become
purcly opcn occan residents for much of the marine phasc, and thus essentially immunc
to harvest by fisheries until their return, while Ocean-Type Chinook are known to remain
as long-tcrm residents of the continental shelf and thus exposed to commercial and sport
harvest in coastal marine waters over multiple years [39]. As a result, saltwater harvest of
yearling Spring runs is generally low, and essentially only occurs in or near the mouth of
the natal river, presumably because maturing Spring Chinook accurately migrate directly
back to their river systems from the offshore, providing little opportunity for harvest
except on the continental shelf near the river mouth prior to reaching freshwater. In
contrast, the survival of shelf-resident subyearling (Fall) populations is presumably more
reduced because coastal fisheries can potentially harvest these animals over several years
of marine life.

Complicating this simple picture, many hatcheries now hold subyearling (Fall) Chinook
for an additional year before releasing them as larger yearling smolts. This breaks the
simple linkage between migration behaviour and size or age at ocean entry. Thus some
yearling production is of smolts that presumably remain shelf-resident for several years
because their intrinsic genetic make-up dictates this behaviour despite their larger (and
older) age atrelease. [39] also document regional differences in migration distribution
between lower Columbia River and upper Columbia-Snake River Stream-Type yearling
populations which they attribute to possibly greater interbreeding between Spring and
Fall run individuals in the lower Columbia River; [43] similarly present evidence from
breeding trials that the yearling/subyearling smolting pattern follows simple Mendelian
genetic rules in crosses of Ocean-Type and Stream-Type adults (with the added twist that
the sex of the parent also inlluences the result). More recent work [44] has potentially
identified a single gene in both Chinook and steelhead that controls early (spring or
summer) re-entry of Chinook and steelhead that then mature in freshwater prior to
spawning in the autumn; whether and how this gene might also influence marine
migration behaviour is unknown.

The lack of clarity in how to best aggregate the data while taking into account of these
potentially complex interactions resulted in our decision to simply aggregate the SAR
data in our analyses by the recorded age at smoltification (or hatchery release) as either
yearlings or subyearlings. However, given the importance that we discuss below of the
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Coast-Wide Survival of Chinook and Steelhead DRAFT-NOT FOR FURTHER DISTRIBUTION

potential influence of the smolt migration pathways, harvest, and the resulting SAR on
conservation efforts, further analysis of the factors controlling migration behaviour in the
ocean 1s clearly needed.

In this paper we have opted (o aggregate smolt returns by life history type (yearling vs
subyearling) for simplicity, but note that it would be valuable to disentangle the role of
size at release from genetically determined differences in migration pathways on survival.
Unfortunately, a rigorous assessment of the genetic origins of each hatchery program
would almost certainly require a genetic determination of whether each hatchery program
was releasing Fall or Spring Chinook, and would need to take into account whether or
not hybrid populations had been created; it is completely unclear whether the offspring
of an inadvertent hybridization between a Fall and a Spring Chinook parent would rear
offshore or on the shelf.

CWT vs PIT tag bascd survival estimatces also differ in that CWT-bascd cstimatcs
produced by the PSC incorporate an explicit estimate of stock-specific losses due to
commcrcial and sport fishing harvest, whercas PIT-tag bascd cstimates do not. Harvest
of Spring (stream-type) yearling Chinook salmon occurs only around the river mouth and
in-river at the time the maturing adults return to freshwater from the ocean, presumably
because Spring Chinook migrate offshore and rear in off-shelf pelagic waters of the open
North Pacific prior to maturation and return. However, because Fall (ocean-type)
subyearling Chinook appear to remain resident in continental shelf waters for the
duration of the marine phase of their life history, they are subject to harvest over multiple
years as both immature fish and as maturing adults migrating (typically) back south along
the continental shelf to reach their rivers of origin.

This forms one important difference between the available survival datasets for Chinook,
because published PIT-tag based estimates of survival for many Columbia River basin
stocks are based on adult returns to the river and do not account for losses to harvest.
However, this database represents many years of investment in high quality data for
Columbia River stocks and has formed the basis for many important contributions to the
debate concerning the drivers of poor Columbia River returns and we therefore included
it in the analysis.

In contrast, estimates of survival available from the coastwide Chinook survival database
produced by the Pacific Salmon Commission (PSC) explicitly incorporate harvest
estimates into the survival estimates. As a result, PIT-tag based estimates of survival
exclude harvest while CWT-based estimmates include harvests, biasing the former low
relative to the latter; it should be noted, however, that this issue is likely to be especially
important for Fall runs. With the restriction of harvest in recent decades, this concern
becomes of lesser concern. However, complicating matters, published PI'T-tag based
estimates ((McCann et al. 2016) also report survival for the migratory phase as smolts
surviving to reach a particular dam in the Columbia River basin until the adults return
several years hence and are enumerated at a dam. This therefore excludes losses of
smolts from hatchery release to the first dam encountered as well as adult losses on the
upstream migration between the last dam where they are enumerated and the spawning
grounds. In a nutshell, published PIT-based survival estimates for the Columbia River
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lbm} (S)=0
and
lsliré D(S)=o0

The relative uncertainty in a survival estitnate with a given sample size increases without
bound as survival decreases towards zero. With survival values now at 1% or less, the
relative precision of a survival eslimate now relative (o several decades ago when survival
was in the 5-6% range is

(S, =001 _ [A=-S)/(SN) _ [S, A-S) _[S,
DS, =0.06) \(1-S)/(S;N) \S (1-S) \S,

In this numeric example, where survival falls from 6% at the start of the record to 1% at
the end, the uncertainty relative to the point estimate increases almost 2.5-fold (V6).
(Taking into account that both the number of outgoing smolts and the number ol
returning adults is not known without error, as is implicitly assumed in using the binomial
probability distribution, the actual uncertainty will be even larger when these uncertainties
are taken into account). It is interesting to note that should survival fall from the current
ca. 1% level to 0.19%- a ten-fold further decline—it would in fact be difficult to recognize
this massive decline in survival (a fall as large as the decline from 100% to 10% or 10% to
196 survival) because of the limited precision with which survival can be measured at
these low levels. Thus for both purely mathematical reasons as well as the
methodological differences between tagging approaches listed in the prior section, it is
likely infeasible to obtain a perfect conversion ratio between survival estimates calculated
using diffcrent methodologics (PIT vs CW'T) or cven between river systems using the
same technical methods because the distance downstream migrating smolts and upstream
migrating adults travel in freshwater before reaching a location where they are censused
will vary with the stock and the agency measuring survival.

‘We therefore caution that it is unlikely that a single consistent conversion factor between
CWT and PIT tag-based SAR estimates can be derived, because survival losses incurred
upstream of the initial and final census point for calculating SARs can vary substantially
between rivers and between populations within a river system. Only hatchery releases
can potentially reach this technical standard of measuring survival over the entire
migratory phase of the life history, and only if adult enumeration takes place on the
spawning grounds (or at the hatchery). Nevertheless, the question of whether survival for
other regions of the west coast has now fallen to as low as the Snake River Chinook and
steelhead is of critical importance for policy reasons because the current low survival of
Snake River stocks is viewed as anomalously low.
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downstream migration—direct impacts of the dams on survival, predation, and possible
losses from disease—could only increase SARS by a factor of 0.5"-0.6", or ca. 1.7-2 fold.
These levels are stll well below rebuilding targets. Further, because a significant [raction
of the downstream loss is due to predation by birds [59] and fish [60], unless all
predatory wildlife species are eliminated even an increase (o 1.7-2% SARs is unrealistic.

The mathematical inability of even perfect hydrosystem survival to achieve
minimum rebuilding targets likely underlies the logic that delayed mortality caused by the
dams occurs in the ocean, rather than searching directly for intrinsic differences in ocean
biology of the different salmon populations. This unstated gap between what is
theoretically achievable and what must be achieved in practice for Columbia River
recovery is presumably the reason why delayed mortality is considered important for
Snake River stocks [1, 61-65], although direct experimental tests using size-matched
controls found no evidence for a survival difference to as far away as Vancouver Island
(166-68]).

Despite frequent statcments about the importance of a particular lifc history stage
based on the low survival in that stage, unfortunately the profound implications of the
overall decline in salmon SARS to ca. 1% largcly go unrccognized. For cxample, cven a
509% decline in survival in a particular life history stage requires a total of N=6.6
sequential phases of 50% survival to reduce SARs to 19 (because 0.5°°~0.01). From this
perspective, survival through a migration segment such as the entire FCRPS with an at-
worst survival of roughly 50% contributes only 1/6.6=15% to determining the SAR.

Conventional conservation thinking focusing on freshwater habitat can likely be
traced back to two separate events occurring in the 1970s. The first was the passage of
the U.S. Endangered Species Act in 1973, with its strong focus on protecting and
preserving habitat as the paramount priority for conservation [69]. Unfortunately,
“habitat” is ill-defined for migratory animals such as salmon which occupy many different
habitats as they complete their life cycle. The second event, occurring just four years
later but unappreciated at the time, was a major regime shift in ocean climate in 1977
which had impacts on a wide range of marine fish stocks (including salmon) across the
entire west coast of North America [70, 71].

Salmon, as well as other anadromous fish such as lamprey and eulachon, migrate
widely across a complex landscape composed of many successive freshwater and marine
habitats; even something as simple as the number of distinct habitats each salmon
population occupies over the marine phase is currently unknown. The number of
returning adults is therefore successively affected by changes in survival in a complete
sequence of freshwater and marine habitats, most of which are poorly understood, as the
product SAR=S,* S; S:e ... S.. If survival drops to 1/10* of its original value in any one
of these habilats the SAR will also decline equivalently unless density-dependent factors
occurring at some later point in the life history buffer the impact on returns. (We
consider further the contribution of density-dependent factors in the Conclusions).

Overall, the collated coast-wide data shows that marine survival began declining
earliest in the south and then the region of poor marine survival progressively expanded
farther north along the coast at or following the time of each regime shift; in the last
decade even SE Alaska has Chinook survival little different from than experienced by
Snake River Chinook (Fig 2). Obviously, almost none of the rivers outside the Columbia
have dams, so the argument that the Snake River stocks’ poor performance is due to the
completion of the Federal Columbia River Power System (FCRPS) is inconsistent with
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Although it is common to invoke a critical period in the early life history as
determining adult salmon recruitment, and thereby simplifying the scientific problem, we
believe that the reality is dillerent—an X-[lold decline in survival at any point in the life
cycle will result in an exactly equivalent X-fold decline in adult recruitment unless
density-dependent processes occur at some later point in the life history to moderate the
response. Furthermore, an approximately 5-fold increase in seal populations over the
same time period has been documented [74, 75] and predation by seals and other
marine mammals on salmonids is now demonstrated to both occur and be of major
concern in a number of west coast regions [74-77]. Itis not unreasonable to assume that
potential impacts of marine mammals on salmon survival may actually be more
important in the final marine phases of the life history rather than the early marine
period.

Several influential publications surveyed the conservation problems with Pacific
salmon stocks |14, 15], and noted that the problems were greatest to the south and least
in the north (i.c., British Columbia and Alaska). Not unrcasonably for the time, the
authors suggested this north-south trend was primarily a result of greater anthropogenic
disturbance in southern regions owing to larger human populations and thercfore greater
freshwater habitat disruption. Reflecting the generally limited understanding of the
impact of ocean regime shifts of the time, little discussion was made of potential ocean
influences, which were lumped in with “ Other natural or manmade factors aflecting
continued existence” [11](p.8). Yet profound large-scale declines in ocean-mediated
survival were occurring for many purely marine species as well as salmon [78], and these
too appear to have a south-north latitudinal gradient, but with the spatial footprint of poor
survival expanding further up the coast with time (e.g., [51]).

The more recent regimes shifts in 1989 and 1998 were more quickly recognized
by the marine community [16-18, 79, 80] but substantive connections to the issues
concerning freshwater habitat and salmon conservation have been slow to develop. As a
result, current research into salmon conservation issues has developed into stovepipes
with relatively little interaction between the two groups: freshwater researchers argue that
even if the real cause of the survival decline can be identified, little can be done to
improve ocean survival so the primary focus should be on protecting, conserving, and
improving freshwater habitat to maintain this habitat for when ocean conditions again
turn favourable. Unfortunately, marine researchers initially could only offer large-scale
correlation between changes in ocean climate and adult survival, not mechanistic
understanding that could lead to substantial predictive capability or (most critically)
insight into how salmon returns might be improved. A key finding from our current
work is that although the implicit assumption of cyclicalvariation in ocean conditions is
widespread (i.e., oscillations), the dala is better defined as a series ol ever-declining
survival stanzas. While very long period cycles in salmon abundance are evident from
lake cores e.g., [81-83] the troubling decline in survival recorded in the SAR data over the
past half century seems most consistent with society’s entry into the Anthropocene [84],
and the seemingly inexorable further increases in greenhouse gas induced warming that is
expected as a result.

Acceptance of the presumed magnitude of the impact of Columbia River dams
on Columbia River salmon returns can be traced to Raymond [2, 28, 29], who
documented large-scale declines in adult salmon returns through the 1960s and 1970s, a
period when the FCRPS was completed with the construction of the Snake River dams.
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ca. 4%, an order of magnitude greater than other Strait of Georgia stocks. Understanding
why only a few populations consistently have high SARs when returning from the ocean
as adults could pay large dividends in understanding what diflerences in ocean
experience result in a few populations remaining productive while many others have
essentially collapsed.

This stock-specific difference in marine survival was previously interpreted as
evidence for delayed mortality reducing survival of Snake River stocks relative to some
mid-Columbia (Yakima, John Day) populations because of the greater number of dams
the Snake River populations must pass through [63, 64, 89]. IIowever, several other
mid-Columbia populations have survival quite similar to Snake River populations and
different from the John Day and Yakima populations, despite also having limited dam
passage (Fig 3). Atleast two populations outside the Columbia River basin also have far
greater SARs than other nearby populations (Chilliwack Fall Chinook and UW
Accelerated Fall hatchery releases). Large difterences in SARs between different
hatcherics recaring Spring Chinook have also been noted, and ascribed to possible rearing
difterences |90]. However, genetic difterences may underlie persistent ditterences in
many lifc history traits of Spring Chinook [91]. Thesc differences could include control
over migration pathways leading some populations to migrate to marine areas supporting
higher survival.

In the context of the delayed mortality theory, the unusually high survival of the
John Day and Yakima yearling Chinook populations relative to Snake River populations
and a similar pattern for steelhead is also seen in other geographic regions not involving
any dam passage. The apparent relationship of possible delayed mortality related to the
degree of dam passage therefore disappears when a broader range of populations is
brought into the comparison and is also not evident when mid-Columbia River
subyearling populations are examined (Fig 3). The most parsimonious explanation is
thus not stress from greater dam passage but rather something intrinsically different in the
marine phase of the life history. Rechisky et al [66] measured essentially identical
migration speeds and survival for size-matched cohorts of tagged Dworshak and Yakima
Spring Chinook to the northern tip of Vancouver Island, some 485 km beyond the
mouth of the Columbia River. However, a month later only smolts from the Dworshak
(Snake River) stock were detected arriving on the SE Alaskan subarray, located some
1,000 km further to the north, and still migrating at the same speed of roughly 1 BL/sec;
it is unknown why no Yakima smolts were detected.

Understanding the differences in the marine migration pathways that could lead
some populations to rear in more favourable ocean regions would be an important
advance in our understanding of the currently opaque marine phase. As Peterman and
Doruer [18] remarked [or sockeye, “Further research should focus on mechanisms that operate at
large, multiregional spatial scales, and (or) in marine areas where numerous correlated sockeye stocks
overlap”. The markedly higher SARs evident for Oregon coastal Chinook relative to most
other populations (Fig 2) is probably also important in this context. Nicholas and
Hankin [92] (Table 2) report that Fall Chinook from the Salmon and Elk rivers in
Oregon are north migrating stocks and that Oregon coastal stocks show variation in
ocean migration “with some migrating north, some south, and one stock has a mixed
north and south ocean migration” [14]. Lending credence to the possibility that ocean
migration pathways may influence productivity, the authors reported that the few “south
migrating” Fall Chinook stocks were all characterized as having “depressed” runs in 1988
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(prior to the 1989 regime shift), whereas the “north migrating” runs all had no or
increasing abundance trends.

It seerns plausible that specilic salmon populations have genetically determined
migration behaviours that allow them to home to distinct feeding grounds within the
North Pacilic, some ol which result in better survival ([93]). Batten et al [94] identfied at
least 10 geographically distinct plankton communities evident in a single transect across
the North Pacific that were temporally stable across years and demonstrated that seabird
communities showed similarly distinct and geographically coherent patterns. Similarly,
an analysis of tufted puffin communities [95] found that different forage fish communities
were present in different sub-regions of the Aleutian Chain. Thus geographically stable
and distinct biological communities exist within the North Pacific Ocean, including the
pelagic offshore region. Salmon populations homing to different feeding grounds could
therefore have very different fates if these regions develop differently over time, for which
there is at least some experimental evidence |96-98].

A critical policy question concerns whether the FCRPS as currently operated is
having any significant effect on limiting recovery of listed fish stocks under the ESA, or
whether it is the impact of occan conditions that limits reccovery. The available cvidence
indicates that smolt survival during downstream freshwater migration is not higher in
rivers without hydropower dams (Fig 10 and Table S2) and that a number of much
shorter coastal rivers have even lower survival than is experienced through the Columbia
River hydrosystem, particularly when survival is scaled by distance travelled. Overall,
given that recovery targets are specified in terms of attained SARs, current evidence
indicates that Snake River SARs are roughly equal to (or better) than those currently
achieved in the nearby Salish Sea region including the Fraser River, a region where dams
are absent. It therefore seems unlikely that recovery can be achieved without an
improvement in ocean survival. Unfortunately, current scientific knowledge is simply
insufficient to understand how to promote this.

Our limited knowledge of the marine phase of the life history of salmon
precludes a full explanation of how the coast-wide decline in SARs to similar levels
developed; however, we speculate that it is chiefly driven by either a northward expansion
of a region of coastal (continental shelf) waters unfavourable for juvenile Chinook and
steelhead after ocean entry or by populations of both species migrating at a later stage of
the marine life cycle to such a region of poor survival. We consider both in turn.

In the first scenario, those populations whose smolts remain longest in regions of
poor marine survival should have the poorest SARs. Assuming that the region of poor
survival progressively expanded from south to north along the coast roughly at the time of
successive regime shifts, this produces several testable hypotheses. For example, Salish
Sea Chinook populations may have lower survival than adjacent outer coast stocks (west
coast Vancouver Island, coastal Washington) either because they remain resident for a
longer time period in coastal marine waters, for which there is some evidence [99],
resulting in greater exposure, or because survival rates per unit time are lower than along
the outer continental shelf waters (poorer survival). In either case, the key prediction
would be that stocks with lower SARs should have greater exposure poor ocean
conditions in southern regions. These mechanisms could also act together to reduce
survival, and would not have to be exclusive. Although our understanding of population-
specific differences in marine migration routes is currently very limited, especially for
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steelhead, there is now some developing evidence for differential salmon survival in the
sea; e.g., [100-103]).

In this context, the anomalously low survival of the Dworshak population relative
to other Snake River Chinook stocks is particularly noteworthy; mean survival from
Lower Granite Dam to adult return over the 2000-2015 period was only 0.58% [or the
Dworshak Hatchery stock versus 1.28% for McCall Hatchery and 1.29% for Imnaha
Hatchery fish ([1], Tables B.16, B.22, & B.24). The Dworshak SAR is thus less than %
the other two populations’ SARs, and thus substantially lower than the smolt survival
experienced during migration through the entire 8-dam FCRPS (50-60%).
Understanding why such large population-specific survival differentials develop at sea
could provide important insight into why differential survival is present by the time of
adult return.

Columbia River Chinook salmon are known to be seasonally present in the
Bering Sea and to overwinter in the Gulf of Alaska [47]. Because all Snake River
populations migratc through the same sct of dams, onc cxplanation for the low survival of
the Dworshak population could be a feeding migration to an area of the North Pacific (or
Bering Sca) whosc relative survival prospects was as poor as downstrcam passage through
the 8 dam FCRPS. Clearly, our tenuous understanding of where Chinook and steelhead
migrate to in the ocean, how long they remain in various regions of the North Pacific
Ocean and Bering Sea (let alone how these patterns differ between important
populations with serious conservation concerns) needs urgent improvement if
appropriate conservation strategies are to be formulated under increasing climate change.

One puzzling aspect of the survival patterns we have documented concerns the
similar SARs of northern and southern Chinook populations. Juvenile Chinook from
southern regions should be migrating northwards through coastal marine regions of poor
survival for longer time periods than northern populations. This should result in poorer
survival for southern populations. That reported west coast SARs seem to have almost
all dropped to roughly the same level is inconsistent with this simple mechanism. We do
not have a satisfactory explanation. On possibility is that despite the widespread
acceptance that adult recruitment is determined in an early critical period, high predation
by marine mammals is occurring as maturing salmon aggregate and return to their home
rivers; there is now ample evidence for substantial increases in marine mammal
abundance and presumably predation [74-76]. Ohlberger et al [104] reviewed the
decline in size and age-structure of Chinook across western North America. They noted
that consistent with the adult predation hypothesis, the decline was most pronounced in
the older age groups in some (but not all) regions of the eastern Pacific. Recent work has
also demonstrated that in fish large females may confer much higher high fitness on their
ollspring than was previously believed [105]; the geographically widespread decline in
salmon growth over time seen for multiple species by the mid-1990s, and which was
potentially attributed to the growth of hatchery production [106] has apparently
continued. The continued increases in pink salmon has also been shown to affect
plankton populations [107] and reduce survival of at least one marine seabird
(shearwaters) [108, 109].

Monitoring salmon survival and population trends—particularly survival—is clearly
critical to making informed management decisions. However, simply monitoring
populations is insufficient. Recent work in BC has documented a substantial decline in
monitoring effort in north-central BC, and the authors argue that improving monitoring is
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explanaton for the declinimg fry-to-adult survival in Owikeno Lake, paracularly i light of

comcident declines in sockeye salmon returns per spawner at Long Lake (a nearby
pristine watershied) and declines i adull sockeye salmon abundance in other populations
to the north of Rivers Inlet.”

The second regime shift in 1989 resulted in the collapse of the population from >1
million spawning adults to ca. 9,500 adults by 1999—a collapse to 1/100" of the original
population size in just over two decades, despite prompt action being taken to essentially
eliminate harvest. The key findings from a joint federal and provincial government
technical committee to review the collapse are worth quoting verbatim [112, 114]:

“(1) The drastic declines i abundance appear to be due to an extended period of”

poor marine survival that cannot be explained by any one event, such as sea-entry during
an unusual Fl Nirio year. At least two recent years (1996 and 1997) show signs of near-
zero marine survival, but the reasons for those low survival rates are not known at this
time.

(2) 1 here is hittle evidence to suggest that logging or other human activity in cither
of the dramage basins has had more than small and localized impacts on sockeye
spavwning and rearing. 1he simultancous declines in both basins - 1.e., in Owikeno,
where there has been extensive logging and in Long Lake, where there has been very
little - 1s convincing evidence that the cause of the declines does not lie i freshwater
habitat disturbance”’.

The Rivers-Smith Inlet study is to our knowledge unique in North America. Not
only does it state that the problem lies in the ocean, it also goes on to state that freshwater
habitat problems were not contributing—something that is generally not possible to rule
out with certainty for most salmon populations.

Strikingly, the commiittee then went on to recommend necessary research to
clarify the cause of the collapse, and regulatory action that might be taken to improve the
situation. Despite the conclusions quoted above, marine survival is not cited in any of the
research which the various review committees recommended be pursued [112-114].
Instead, the committees recommended three research-related foci:

“(1) determine absolute escapement levels to Owikeno Lake... in order to
improve the credibility of stock assessment;

(2) improve the understanding of habitat use... by sockeye juveniles in Owikeno
Lake and smolts in the Wannock estuary; and

(3) mvestigate the status of ocean-type and lake-spanning sockeye, which are less
familiar and, although not speciflically covered in this plan, may require future
itervention”. (The committee noted that there was some evidence for an unusual
sockeye life history type that went directly to sea without rearing in the lake [or a year as
pre-smolts (the normal life history pattern) [114]; the other committee reports have
similar language).

Strikingly, no mention is made of addressing the marine survival issue that is at
the core of the collapse; the reference to improving the understanding of smolt habitat
use in the “ Wannock estuary” mentions that “sockeye smolts do not appear to rear i
these estuaries for much time” [118]. The report further mentions that there are
numerous estuaries within River and Smith Inlets, with varying sizes and importance to
salmonids. It is unclear why the Wannock was identified as particularly worthy of
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The report’s conclusions concerning the drivers of the collapse are particularly
important, stating: “ Bycatch mortality in commercial Pacific salmon fisheries and declines
1 marine and (reshwater habitat quality are the key lactors driving the declines”
(emphasis added). Fisheries interceptions are certainly always a concern when
productivity drops, but bycatch levels presumably would have remained sustainable il the
1998/99 regime shift had not caused sharp decreases in marine survival, resulting in pre-
2000 interception rates no longer being sustainable. The report continues “ While 1t is
generally considered that the quality of freshwater habitat 1s declining, the severity of the
freshwater habitat-based threats in the Thompson and Chilcotin rivers is not well
understood’. (p. 8).

Despite the report stating throughout that “ declines i marine and freshwater habitat
quality” are the key drivers, the Chilcotin River is pristine. In contrast, the Thompson
River runs through areas of significant human population density (cities, towns, and
substantial numbecrs of cottages) and substantial agriculturc and somc forestry. However,
the Chilcotin watershed has steep valley walls keeping cattle from the few ranches in the
region away from the river and the human population is extremcly sparse. Thus if some
form of freshwater habitat degradation in the Chilcotin is materially contributing to the
degraded status of the steelhead population, there is no realistic prospect that other river
systems can be improved to even approach the existing habitat qualities of the Chilcotin.
In short, as with the other case studies examined, although it is routine to state that
freshwater habitat degradation is a “key factor” behind the decline, the situation in fact
suggests the opposite, and that unknown marine factors are the primary drivers,
presumably acting similarly to those affecting coho, Chinook, and sockeye in south-
central BC.

Critically, there is no evidence that “improving” freshwater habitat could in any real sense
change the dire conservation status of Upper Fraser steelhead; because the Chilcotin
population (N=58) is in worse shape than the Thompson (N=177), it is hard to
rationalize how any freshwater habitat modification can actually help. Given that there
may be real economic costs in making such improvements (particularly as the emergency
assessment cites their claimed role in the decline), it is imperative that efforts to improve
freshwater habitat be critically assessed; otherwise (as in the Rivers-Smith Inlet case)
initiating activities in freshwater may be simply a palliative to avoid addressing the marine
survival issues.

Overall, these studies demonstrate a consistent pattern: a strong proclivity to not address
the unknown drivers of marine survival and Lo preferentially identfy and work on
freshwater habitat, even in cases where such problems are unlikely to exist.

Qz1 We have made two broad survival comparisons, one of which is inherently more
reliable. The trends in salmon survival over time for a given population should be the
most reliable because government agencies employ relatvely consistent methodologies
(CWTs, PIT tags, mark-recapture techniques). Evidence for large drops in survival over
time for individual populations should therefore be most reliable. The less reliable
aspect of our analysis is the numerical comparison of SARs in different regions of
western North America. SARs are measured by a number of different methods, and
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their commitments under the Paris Agreement, these emissions scenarios will still see
global mean temperatures stabilized at 1.5-2.0°C above pre-industrial levels, or ca. 2-3
tmes the temperature increase so far—and a [urther increase achieved in only 80 years,
not 150 years. Accelerating change is inevitable.

In short, given the slow and erratic response to what is quite possibly a greenhouse gas-
related change in salmon survival at sea (warming) or due to ocean ranching (hatchery
releases), the likelihood that the fisheries community will identify the correct drivers of
the problem and then potentially move to successfully address them is not good; so far,
as we have reviewed in our case studies, the response has been to re-double efforts on
what we know how to study (freshwater) and to studiously avoid what we currently have
little ability to study (the marine phase). There are real economic costs to doing so, with
many groups identifying various single issue factors as the underlying problem that needs
to be “tixed” (hydropower dams, salmon aquaculture, forestry, land use practices, water
rights). These region-specific issucs cannot possibly be the driver of the continental-scale
response that we document.

T'he history of North American research on Pacific salmon has been chronicled by [134-
136]. Although there have been a number of periods when marine research on North
American salmon has been supported, until recently the programs have been largely
focused on describing the life history of salmon in specific regions of the continental shelf
(no small feat in itself). However, the life history observations so obtained can only be
used to infer possible mechanisms affecting overall biology, not test and validate the
mechanisms driving survival. This means that the rapid learning characteristic of physics
or chemistry, where hypotheses are explicitly tested and important scientific advance
occurs when theories are rejected (not merely posited), is unlikely because it is difficult to
refute observation-based mechanisms. A key issue here is that if marine survival
problems are widespread along the Pacific Coast, mechanisms specific to only some
continental shelf regions or adjacent river watersheds likely cannot be the major driver.
Because poor marine survival is widespread, research and policy predicated on the
assumption that the problems are specific to certain geographic regions is unlikely to be
successful.

‘Widespread declines in survival have previously been reported for Chinook [7], for
steelhead [9], for sockeye [11, 13], and (within the Salish Sea) coho [8]. Given the
massive investment in restoration and monitoring activities for Pacific salmon, the
development of correct conservation analyses and policy planning is critical. Over $1
Billion is now spent annually in the continental United States alone on [reshwater habitat
restoration [137, 138], and there is great pressure to remove or modify hydropower dams
in the Columbia River basin as potentially large contributors to the failure of some
salmon runs to rebuild to historical levels of abundance and productivity. Within the
Columbia River, the total cost of recent conservation efforts reaches or exceeds ca. 25%
of FCRPS annual revenues (including foregone power generation), or >$0.5 Billion per
year [139]. Similarly, significant effort in Puget Sound is now placed on removing
Columbia River basin dams to help endangered orca populations [73] and in British
Columbia on shifting salmon farms to land-based operations to help restore Fraser River
salmon populations [140-142]. Clearly, it is important to understand the impact of
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various anthropogenic impacts (dams, salmon farms, forestry) on the poor salmon
returns, but it is also important that the real prospects for improvement as a result of
these region-specilic actions is careflully assessed.

In the novel “The Sun Also Rises, ” the character Bill Gorton is asked how he went
bankrupt. He replied, “ 7Two ways. Gradually, then suddenly.” [143]. The same process
appears to be playing out in the ways fisheries science has addressed the marine survival
problem for salmon, first by incorrectly diagnosing the problem (poor and worsening
ocean survival) and second by failing to change behaviour quickly enough and choosing
to maintain a focus largely on freshwater issues (which potentially may inflict significant
costs on other economic activities). As with economic bankruptcy, failing to staunch
losses and persisting with previous unsuccessful behaviours is a recipe for eventual
catastrophic loss. Some positive response is certainly evident, in that harvest from
Chinook and steelhead fisheries was substantially restricted (e.g., |38]). However, harvest
rates of shelf-resident Fall Chinook were historically in the 5096-609% range, so cven the
complete elimination of all harvest can only compensate for at most a two-fold decline in
marinc survival; for Spring Chinook and steclhcad, which arc much less impacted by
saltwater fisheries, the maximum compensation from restricting fisheries is much less.

Moderation of harvest is obviously an essential component of responding to the problem,
but it is clearly insufficient because there is evidence of more than ten-fold decline in
marine survival over time for at least some populations of Chinook, coho, steelhead, and
sockeye (e.g. [8, 86, 114-116]). Perhaps of greater seriousness, the lack of focus on
marine survival has resulted in a great deal of focus on anthropogenic impacts (dams,
aquaculture, various other economic activities such as forestry) which society may be
placing unrealistic expectations on to compensate for a massive drop in marine survival.
Clearly, without a better understanding of what is happening at sea, possibly
inappropriate policy recommendations seem likely to continue. As we have shown in the
case studies, each time salmon research reached the point where it became clear that the
survival problem lay at sea, the ensuing response was a shift to re-focus effort on
freshwater activities, leaving the marine survival issues unaddressed while often increasing
potentially costly freshwater interventions.

The SAR incorporates some components of freshwater survival experienced during
smolt downstream migration and adult upstream return migration. However, modern
telemetry methods demonstrate that the majority of the SAR (now around 1%) must be
determined during the marine phase [58, 66, 120-122, 124, 126, 147, 148]. Because the
observed drop in survival is much larger than can be compensated [or by even the
complete cessation of harvest, the conventional management approach of manipulating
harvest by restricting fisheries to compensate is therefore insufficient. In contrast to
earlier work suggesting that salmon survival in northern and southern regions would
oscillate out of phase as the Pacific Decadal Oscillation (PDO) switched between warm
and cold periods [16-18], no region has seen significant recovery in survival; all of the
regional time series we have reviewed can best be characterized as a general downward
trend punctuated by occasional periods of rough stasis (but no recovery).
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‘Worsening ocean survival will therefore force hard choices. Each of our case studies
demonstrate that once programs reached the point where they demonstrated that the
problem lies in the ocean the uniform response was (o relocus ellorts to idenuly
problems in freshwater and to increase expenditures on freshwater habitat remediation
and improving stock assessments—essentially (o maintain and promote standard activities.
This has left the key ocean survival issue largely unaddressed and increased operating
costs on other activities such as forestry, hydropower, and aquaculture, possibly unfairly.
This apparently illogical behaviour is readily understood given the sociological situation
(highly trained and motivated freshwater staff and a usually extensive freshwater research
infrastructure, coupled with relatively little capability or understanding of how to begin
addressing the ocean issues, which are often perceived as too vast to be tractable).

Festinger [149] was the first to define the term “cognitive dissonance”, as an inability to
recognize the true problem, despite the evidence. As the case studies demonstrate,
salmon biologists have been trained to address resource problems by falling back on
traditional behaviors of searching for freshwater issues to study and/or “fix”, hoping that
they will compensatce for poor marince survival. The lack of a rigorous asscssment of the
appropriateness of these decisions is unfortunate.

Some encouraging small-scale efforts to examine aspects of the marine biology of salmon
in specific coastal regions has developed in the last two decades (e.g., [111, 148, 150-
152]), but the majority of this work is focused on simply describing aspects of the poorly
understood life history of juvenile salmon and is not directly addressing the apparently
continental-scale of the survival problem. It is unclear whether (or how) specific
geographic efforts can realistically address the overarching problem if almost all regions
of the west coast have similarly poor survival. Perhaps of equal concern, there is no clear
stopping rule that allows the conclusion to be made that the survival problem is not
occurring in a specific marine life history phase or is not caused by a specific biological
issue. For example, although programs looking at the early juvenile phase in saltwater
certainly contribute new and interesting science, the continental-scale of the survival
problem suggests that relatively small-scale research efforts could continue for many years
without necessarily recognizing that the survival problem might actually occur elsewhere
in the life history (say, during the adult return migration). In our view, careful thought is
needed here. Serious economic restrictions on other activities (forestry, hydropower,
aquaculture) may occur that inflict significant economic costs with little prospect for
improving salmon survival if the root cause is mis-diagnosed.

With the suggestion that we are already into a 6th mass extinction event [153] and
projections of even greater climate changes in the future than have been recently
experienced due to increased greenhouse gas emissions, there is a compelling need for
scientifically correct advice to support policy makers [154]. We view much of current
salmon management as unlikely to lead to either effective policy decisions or salmon
recovery. As we have documented, the usual response to salmon decdlines is to call for
better monitoring (“improved understanding”) and increased efforts to enhance
freshwater habitats. Both responses are deeply ingrained into our professional psyche.
However, it is unclear how effective they have been in the past [155, 156] and it is
uncertain whether they will be any more successful in the future. As we have shown,
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even when the evidence ultimately leads to the conclusion that the problem is occurring
in the ocean, the response has been to drop further pursuit of marine issues (presumably
because they are viewed as “(0o hard”) and (o re-locus on [inding [reshwater factors to
address.

It is of particular concern that a recent analysis of conservation concerns for “terrestrial
megafauna” [157], the three suggested approaches that the authors suggest countries
adopt to improve conservation of global megafauna would be unlikely to help Pacific
salmonids: (1) upgrading or expanding domestic protected area networks, with a
particular emphasis on conserving large carnivore and herbivore habitat, (2) increase
funding for conservation, and (3) ‘rewilding’ landscapes. Although all of these have
analogs to various approaches tried for Pacific salmon, it is far from clear that they would
work, and might in fact distract attention from attempting to address the marine
problems. Given the very slow recovery of upper Columbia River Spring Chinook
populations dcspite morc than 300 freshwater habitat projects having been undertaken
|158], it may be time to seriously question whether efforts in one part of the salmon life
cycle can actually compensate for scrious problems in a different part of the life cycle.
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From: David Welch

Sent: Thu Jun 07 19:55:33 2018

To: Petersen,Christine H (BPA) - EWP-4

Subject: [EXTERNAL] FW: Draft paper and figures...
Importance: Normal

Attachments: SAR Figures Paper (7 June 2018).docx; Fig 1. Site_map_BPA_SARS_Comparison_v5.tif; Fig 2. SARS_by_year_Chinook.tif;
Fig 3. SARS_by_stock_Chinook.tif; Fig 4. Normalized_SARS_histograms_by_region_Chinook.tif; Fig 5.
SARS_boxplots_by_regime_region_Chinook.tif; Fig 6. SARS_by_year_Steelhead.tif; Fig 7. SARS_by_stock_Steelhead.tif; Fig 8.
Normalized_SARS_histograms_by_region_Steelhead.tif; Fig 9. SARS_boxplots_by_regime_region_Steelhead.tif

Hi Christine-

| asked Aswea to redo all the figures meeting the specific technical format required by PLoS Biology (less two
figures still to come).

They look great (see attached). | am sending them on to you in case you have need to use them in any internal
discussions. Again, please keep them BPA-Internal for the time being.

| have attached the figure captions in the Word document (which also includes a pasted in earlier copy of these
figures—its just not as clean and crisp as the individual figure files will be).

25401187 BPA-2021-00513-F 3028



Figure 10, comparing the freshwater survival in all of the west coast rivers, is obviously of major importance. We
are doing more work and analysis on this piece of the study and will send along an updated figure (with an
additional row of panels) in a few days (See the Word document for the current version).

Best, David

From: Aswea Porter

Sent: Thursday, June 07, 2018 10:08 AM
To: David Welch

Subject: FW: Draft paper and figures...

Hi D,

Here are the figures (minus fig 10) corrected for Plos requirements. Mainly was that | had to reduce the font from
14 to 12 pt, and meet the size requirements. For the map, | converted it from png to tiff (all tiffs with LZW
compression as requested).

All look okay?
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From: Aswea Porter

Sent: June-07-18 11:25

To: David Welch

Cc: Erin Rechisky

Subject: FW: Draft paper and figures...

Hi D

Here are some questions about Fig 10.

1) The top row should provide the best estimates available for FW survival. These can then be compared to the
SARs to get an idea of the proportion accounted for by FW. Can’t use the figure this way in current format because
it includes LRE (lower river estuary) survival estimates for the Columbia. The LRE estimates could be put back in
for the bottom row of the figure as long as we document this method. Looking at table 2, this means removing 5
data points for CH; and 4 data points for ST (ie plenty of data remaining).

Even with these removed, the start and end points of the survival estimates differ, but this is not a big deal. For

estimates ending at BON (bulk of data from PIT tags), we can state that survival in the LRE is high. Most estimates
start at a dam which parallels the SARs.
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2) Most of the COL estimates are for SNAK (CH: 25 of 28 with the remaining 3 for MCOL; ST: 20 of 21 with the
remaining 1 for UCOL). Shall | separate these regions (SNAK, MCOL, UCOL) from COL to match the other
figures? Related is that FRASER and SOG are combined in the other figures so we must decide if they should be
combined here as well. And just to note that only 3 of the ST regions that have FW surv estimates also have
SARS.

3) Will sort the regions to match the other figures.
4) There are missing values in table 2. Should wait to talk with E about this. She told me she was going for over a
week. Do you know when she’s back specifically? From her calendar it’s either Mon or Thurs depending on if she

is going to the BC Salmon Farmer’s workshop in Comox.

5) Caption says you want to add a horizontal line (as in other figures) to better compare where the SNAK is
relative to other regions. This will be the SNAK/COL combined unless we break out the subregions. I'll add line.

From: David Welch

Sent: June-06-18 11:49

To: Aswea Porter

Subject: Re: Draft paper and figures...

Thanks Aswea
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>

> | think the data are presented well, you’ve worked out what you want to say, and have done a tremendous
amount of work in getting the literature in order. At this point, the problem is that the paper is long and
disorganized. You can dramatically shorten it simply through careful editing so that each point is made and then
substantiated only once. This is the type of paper that could be important to the public so | think we should keep
the text simple. My comments are fairly high level, but let me know if you could use more help with the outline.
>

> I'll start changing the figures over to the proper format now.

>

> Best,

> ~Aswea

>

> From: David Welch

> Sent: May-30-18 14:27

> To: Aswea Porter

> Subject: RE: Draft paper and figures...

>

> Thanks, Aswea.

>
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> Just heading off to the DFO meeting with Erin.

>
>d

>

> From: Aswea Porter

> Sent: Wednesday, May 30, 2018 9:40 AM
> To: David Welch

> Subject: RE: Draft paper and figures...

>

> I'll start on this now David.
>

> From: David Welch

> Sent: May-30-18 02:03

> To: Aswea Porter

> Subject: Draft paper and figures...

>
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> Hi Aswea—

>

> Hope you are continuing to feel better.

>

> Here is the draft paper and the associated figures.

>

> | suggest that you go through the comments first, address them, and then start reading/editing the manuscript.

>

> The switch to numbered footnotes for the references (PLoS Biology format) has resulted in some odd phrasing,
as you will see. Feel free to edit if you want (i.e., suggesting some re-wording). Personally | hate numbered
references because | don’'t know what the cited paper is about without flipping to the back!

>

> Best, David

>

> David Welch, Ph.D.

> [kintamav_RGB]

> President, Kintama Research Services Ltd.

> 755 Terminal Ave N, Nanaimo BC
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From: David Welch

Sent: Fri Jun 08 11:51:21 2018

To: Petersen,Christine H (BPA) - EWP-4
Subject: [EXTERNAL] RE: budget

Importance: Normal

Thanks, Christine--

| appreciate you keeping me in the loop on the budget process. Just to re-iterate something | have said many
times before, | really do think that the paper we are proposing to write-up next is the really crucial one for BPA and
the region. The paper we are just in the process of wrapping up in essence says "Hey... all these people working
on why salmon survival in the Columbia River have never noted that survival is about equally bad everywhere else,
So how can you fix what isn’t broken?”. \WWhat is even more important in my opinion is the paper we need to write
next, which can demonstrate that survival rates are about the same (or worse) in the ocean.

Although the data are not perfect (because we did not know how to best design the array we used when we first
did the tagging work BPA funded), the data show that survival rates were either about the same in the ocean as in
the hydrosystem (in good years-2008) or slightly worse (the other years). What is monumentally important about
that is that the management of the Columbia River power system currently just considers flushing the salmon down
into the ocean as fast as possible to be the best strategy, but does not consider what the extra time in the ocean
does to the salmon. Taking this into account explains why transportation has not been very successful—not
because of “differential-delayed mortality” but because putting the animals in the ocean faster doesn’t save them
from dying from the dams, but just puts them at elevated risk of dying in the ocean—which appears to be equally
bad (in the 2000s) and probably worse (back in the 1990s).

1
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meeting scheduled in mid-June where managers were going to review budget requests. | am going to see if they
could pick a different time to review this request because | might not be in that day.

I will try to circulate the manuscript with a few more people and stimulate discussion. We are not going to provide
feedback comments while you are still in process.

Have a nice weekend — looks like there will be snow in the mountains??

Christine
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101  factors, not freshwater. This point is particularly persuasive for eulachon because of
102  the very short freshwater phase in the life cycle [26].

103

104 In this paper, we examine the temporal and geographic pattern of changes in
105  smolt to adult return (SAR) for Chinook (O. tshawytscha) and steelhead (0. mykiss) for
106  western North America, excluding California. We use the term SAR and marine

107  survival interchangeably, because the majority of the SAR is determined in the ocean
108  (see text and downstream freshwater survival values listed in Table 2; marine survival
109  must be much lower than the measured freshwater survival component of the SAR to
110  achieve the observed SARs). In the Columbia River, the Northwest Power and

111 Conservation Council’s Fish and Wildlife Program (NPCC) set rebuilding targets for
112 SARs at 2%-6% ([1], p. 4), roughly the survival observed in the 1960s prior to the

113 completion of the 8-dam Federal Columbia River Power System (FCRPS) [28, 29].
114  The NPCC SAR objectives did not specify the points in the life cycle where Chinook
115  smolt and adult numbers should be estimated. However, one extensive analysis for

116  Snake River spring/summer Chinook was based on SARs calculated as adult and jack
117  returns to the uppermost dam (Marmorek et al. 1998): “Median SARs must exceed 4%
118 {0 achieve complete certainty of meeting the 48-year recovery standard, while ... A

119  median of greater than 6% is needed to meet the 24-year survival standard with

120  certainty” (p. 41).

121 With current SARs on the order of ca. 1%, migratory-phase life cycle survival
122 would have to increase 200%-600% (two- to six-fold) to meet these targets and it is
123 unclear whether this level of rebuilding is achievable.

124

125 Unfortunately, progress on addressing and incorporating ocean impacts on

126  salmon dynamics has been slow, owing perhaps to the lack of current understanding
127  about how to address marine survival issues and to pessimism about how improved
128  understanding of the marine phase could advance conservation. As we show in our
129  review of several case studies, even when the overriding role of marine survival is

130  identified there is still a strong predilection to preferentially search out freshwater

131 factors to study and manipulate. This has resulted in the failure to directly address the
132  marine survival problem and has led to a piece-meal and rather uncritical approach that
133 identifies widely accepted freshwater stressors as being responsible for the problems
134  evident in specific populations. In our view, a large part of the difficulty lies in some of
135  the fundamental underlying assumptions that the fisheries community makes as to the
136  nature of the core problem. Because these assumptions are part of our training and

137  professional ethos, they are particularly difficult to recognize or question.

138  Nevertheless, given the widespread geographic range and magnitude of the collapse in
139  survival that is now evident, we view it as urgent that assumptions about causative

140  agents be carefully assessed for their validity, both because of the ubiquity of the

141 decline in marine survival and because it is clear that current management has not been
142 successful in reversing the wane of salmon along the Pacific coast. Although there

143 have been a few success stories, the reason for higher return rates is opaque. For

144  example, Upper Columbia River sockeye salmon returned at much higher than

145  expected levels in 2009-2017, but Upper Columbia River Chinook returns did not share
146  this pattern, and most sockeye populations in the directly adjacent Fraser River Basin
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Rivers and Smith Inlet Sockeye (B.C.)

The Rivers-Smith Inlet sockeye complex formed the second largest sockeye fishery in
British Columbia for much of the last century (the Fraser River being the largest), with
adult harvest levels averaging around 1M sockeye for six decades (1910-1970). The
Rivers and Smith Inlet populations are located in adjacent watersheds in the remote
central coast region of BC where there is little anthropogenic impact.

Escapement data available from the 1950s forward show that escapement remained
stable until the 1970s [22], so recruitment overfishing did not occur during this period.
Following the 1977 regime shift, productivity of both Rivers and Smith Inlet sockeye
suddenly collapsed [22-27]. Probably because of the isolated location and the lack of
any other nearby significant salmon fisheries, management decisions to reduce harvest
to essentially zero were promptly taken and were maintained through the 1980s.
Despite harvest being curtailed, the population did not recover, as standard fisheries
theory would predict, although escapements remained high because of the prompt
management action. However, following the next regime shift in 1989, escapement
levels fell to record lows in both river systems because with the fishery already stopped
there was no further action possible to compensate for the second drop in survival.
Marine survival was near zero in several years during the 1990s [25]. There was also
evidence that additional nearby sockeye stocks also were impacted similarly [27].

A study of the management response to the collapse [22] detailed the reasons for
rejecting a freshwater cause for the collapse (including using data extending back over
half a century to demonstrate that pre-smolt abundance in the lake was above the long-
term mean). The authors noted that “Poor marine survival is the most parsimonious
explanation for the declining firy-to-adult survival in Owikeno Lake, particularly in
light of coincident declines in sockeye salmon returns per spawner at Long Lake (a
nearby pristine watershed) and declines in adult sockeye salmon abundance in other
populations to the north of Rivers Inlet.”

The second regime shift in 1989 resulted in the collapse of the population from >1
million spawning adults to ca. 9,500 adults by 1999—a collapse to 1/100™ of the
original population size in just over two decades, despite prompt action being taken to
essentially eliminate harvest. The key findings from a joint federal and provincial
government technical committee to review the collapse are worth quoting verbatim [23,
25]:

“(1) The drastic declines in abundance appear to be due to an extended period
of poor marine survival that cannot be explained by any one event, such as sea-entry
during an unusual El Nifio year. At least two recent years (1996 and 1997) show signs
of near-zero marine survival, but the reasons for those low survival rates are not known
at this time.

(2) There is little evidence to suggest that logging or other human activity in
either of the drainage basins has had more than small and localized impacts on sockeye
spawning and rearing. The simultaneous declines in both basins — i.e., in Owikeno,
where there has been extensive logging and in Long Lake, where there has been very
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little — is convincing evidence that the cause of the declines does not lie in freshwater
habitat disturbance”.

The Rivers-Smith Inlet study is to our knowledge unique in North America.
Not only does it state that the problem lies in the ocean, it also goes on to state that
freshwater habitat problems were not contributing—something that is generally not
possible to rule out with certainty for most salmon populations.

Strikingly, the committee then went on to recommend necessary research to
clarify the cause of the collapse, and regulatory action that might be taken to improve
the situation. Despite the conclusions quoted above, marine survival is not cited in any
of the research which the various review committees recommended be pursued [23-25].
Instead, the committees recommended three research-related foci:

“(1) determine absolute escapement levels to Owikeno Lake... in order (0
improve the credibility of stock assessment,

(2) improve the understanding of habitat use... by sockeye juveniles in Owikeno
Lake and smolts in the Wannock estuary; and

(3) investigate the status of ocean-type and lake-spawning sockeye, which are
less familiar and, although not specifically covered in this plan, may require future
intervention”. (The committee noted that there was some evidence for an unusual
sockeye life history type that went directly to sea without rearing in the lake for a year
as pre-smolts (the normal life history pattern) [25]; the other committee reports have
similar language).

No mention is made of addressing the marine survival issue that is at the core of
the collapse; the reference to improving the understanding of smolt habitat use in the
“Wannock estuary” mentions that “sockeye smolts do not appear to rear in these
estuaries for much time” [24]. The report further mentions that there are numerous
estuaries within River and Smith Inlets, with varying sizes and importance to
salmonids. It is unclear why the Wannock was identified as particularly worthy of
investigation, but the report does note that “approximately 25% of the Wannock estuary
was dyked and filled in 1973 for a log dump facility” (i.e., almost two decades earlier).

The recommendations for Habitat are even more striking:

“5. Existing conceptual plans for habitat restoration developed by DI O, the provincial
Watershed Restoration Program, and other stakeholders should be evaluated
for their potential long term benefits to sockeye, and the feasibility of proposed
restoration projects should be thoroughly assessed.

6. Habitat restoration projects could include the reconnection of spawning and early
rearing habitats along the margins of floodplains and in side-channels that have
been isolated by road construction or degraded by natural and logging-related
activities.

7. Any habitat restoration projects that are undertaken should be monitored to
determine their benefits for sockeye.

8. DFO and other agencies and stakeholders should continue to collaborate on
developing habitat protection strategy during resource development planning
processes (e.g., CCLCRMP, Forest Development Plans).
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9. The site-specific and cumulative impacts of logging on habitats used by sockeye
should be more comprehensively evaluated”. [25]; the other committee reports
have similar language).

In other words, despite the reports identifying with high certainty that freshwater
habitat issues were not contributory, the committees did not attempt to understand what
were the marine drivers, and instead advocated a series of actions in freshwater; the
recommendation to evaluate the “sife-specific and cumulative impacts of logging” is
particularly problematic because this could result in significant costs for the forest
industry and added tasks for fisheries personnel pursuing monitoring that would in
essence be “busy work™: work that staff knew how to do, but was unlikely to lead to
useful progress on the core issues. This preference for actively doing work in
freshwater is a repeating feature of salmon management.

Columbia River

Two nearly contemporaneous studies identified the importance of either estuary
(lower river) or ocean processes in controlling the poor survival of Snake River salmon.
[28] applied a matrix life cycle model to demonstrate that recovery of endangered
salmon populations in the Columbia River could only be achieved by improving
survival in the lower river/estuary or in the coastal ocean and that (similar to our own
argument above) even raising main stem survival to 100% would not prevent
extinction. [29] in a review of the PATH (Plan for Analyzing and Testing Hypotheses)
process, stated “Importantly, we found that the different models’ estimate of the
survival rate of in-river migrants through the hydropower system, a hotly debated
value, was NOT an important determinant of overall life cycle survival. Rather, the key
uncertainties that emerged from these sensitivity analyses were related to the cause of
mortality in the estuary and ocean”.

Probably owing to the lack of any direct information on juvenile survival in the
lower Columbia River and estuary regions, two initiatives were then funded: (a) the
development of the bespoke JSATS acoustic telemetry system [30], and (b) directed
research using commercially available telemetry equipment to formally test the delayed
mortality theory in the lower river and coastal ocean [11, 13, 31]. Both approaches
established that survival was high in the lower river below Bonneville Dam and lower
(but still high) in the estuary/plume region (the coastal region lying immediately off the
mouth of the Columbia River) [11, 31-35]. The Rechisky et al studies extended these
results further, showing that survival was even lower in the coastal ocean region
extending from the Columbia River plume to the NW tip of Vancouver Island [11, 13,
31].

The important revelation of these initiatives was that survival was high in the
lower river and estuary. However, no further action was undertaken to understand why
ocean and plume survival was low or to establish the relevance for salmon conservation
and hydrosystem management. Further work to measure ocean survival and directly
address the conclusions of [36] and [28] was not carried out; once the ocean phase was
identified as being the likely cause of poor returns, the research focus using acoustic
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telemetry shifted back to exclusively studying freshwater survival upstream at the
hydropower dams. Although several publications have identified the presence of
smolts in side channels within the estuary and suggested the potential importance of
estuarine wetlands for salmon conservation (e.g., [37-41]), we are unaware of any
studies that have actually identified low survival in the estuary or established the period
of residency—necessary requisites for improving SARs. In summary, the ocean issues
clearly having a major impact on Columbia River salmon management remain
unaddressed and research re-focussed on freshwater or lower river/estuary issues,
although the ability of these initiatives to compensate for poor ocean survival is
questionable.

Upper Fraser (Thompson & Chilcotin) River Steelhead

Over the last two decades, steelhead returns to the upper Fraser River have
dropped precipitously, prompting an emergency assessment of the status of Thompson
and Chilcotin River populations in February 2018 [42]. These two major tributaries of
the Upper Fraser formerly supported world-famous populations of unusually large
steelhead but adult returns have now dwindled to critically low levels. (Unfortunately,
no data on survival is available, only adult abundance). However, similar to the Rivers
& Smith Inlet case, the parallel decline of adult returns to the Thompson and Chilcotin
River populations (79% and 81%, respectively, over the last three generations) is
particularly striking and strongly suggestive of a common cause.

The emergency assessment [42] noted for the Thompson River population that
“The number of spawning fish was variable with little trend prior to 2000. Since then,
the population has declined dramatically ...and is now the lowest on record”. Only 177
mature fish were observed in the most recent survey, and “If the current rate of decline
persists for another three generations, the number of spawning fish will decline to 37,
which is 2.0% of the pre-2000 abundance”.

For the Chilcotin River population, the problem is even worse: “The 58 mature
fish observed in the most recent survey are only 5% of the pre-2000 mean. If the
current rate of decline persists for another three generations, the number of spawning
Sfish will decline to 11, which is 0.9% of the pre-2000 abundance”.

The report’s conclusions concerning the drivers of the collapse are particularly
important, stating: “Bycatch mortality in commercial Pacific salmon fisheries and
declines in marine and freshwater habital qualily are the key factors driving the
declines” (emphasis added). Fisheries interceptions are certainly always a concern
when productivity drops, but bycatch levels presumably would have remained
sustainable if the 1998/99 regime shift had not caused sharp decreases in marine
survival, resulting in pre-2000 interception rates no longer being sustainable. The
report continues “While it is generally considered that the quality of freshwater habitat
is declining, the severity of the freshwater habitat-based threats in the Thompson and
Chilcotin rivers is not well understood’. (p. 8).
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795 The more recent regimes shifts in 1989 and 1998 were more quickly recognized
796 by the marine research community [53-57], but substantive connections to the issues
797  concerning freshwater habitat and salmon conservation have been slow to develop. As
798  aresult, salmon conservation research has developed into stovepipes with relatively
799 little interaction between the two groups: freshwater researchers argue that even if the
800 real cause of the survival decline can be identified, little can be done to improve ocean
801  survival so the primary focus should be on protecting, conserving, and improving

802 freshwater habitat to maintain this habitat for when ocean conditions again turn

803  favourable. Unfortunately, marine researchers initially could only offer large-scale
804  correlation between changes in ocean climate and adult survival, not mechanistic

805 understanding that could lead to substantial predictive capability or (most critically)
806  insight into how salmon returns might be improved. A key finding from our current
807  work is that although the implicit assumption of cyclical variation in ocean conditions
808 is widespread (i.e., oscillations), the data is better defined as a series of ever-declining
809  survival stanzas. While very long period cycles in salmon abundance are evident from
810 lake cores e.g., [58-60] the troubling decline in survival recorded in the SAR data over
811  the past half century seems most consistent with climate change, perhaps caused by
812  society’s entry into the Anthropocene [61].

813

814 Acceptance of the presumed magnitude of the impact of Columbia River dams
815  on Columbia River salmon returns can be traced to Raymond [62-64], who documented
816  large-scale declines in adult salmon returns through the 1960s and 1970s, a period

817  when the FCRPS was completed with the construction of the Snake River dams.

818  However, Raymond was also working in a time when the impact of ocean climate was
819  not recognized; many of Raymond’s contemporaries in fact argued that because of the
820  size of the ocean, it was presumably a stable environment.

821

822 The same major decline in survival can also be seen in British Columbia after
823  the 1977 regime shift, the period when the first real measurements of SARs for other
824  west coast regions started. Perhaps the best measurements demonstrating the

825  magnitude of the drop in British Columbia SARs was reported by Bilton et al [65]. In
826  the early 1970s, SARs for Strait of Georgia coho of S =20.8% (SE: +0.5%) and

827  Smedian=17.2% were obtained in extensive experimental hatchery releases (6 replicates
828  of each of 3 size classes of smolts in each of 3 months (April, May, & June)) [65]. The
829  magnitude of these survival levels (ca. one in five smolts surviving to return as adults)
830 justified Canada’s decision to fund the Salmon Enhancement Program (SEP), a major
831 investment in hatcheries. Yet less than two decades after the start of SEP in 1977,

832  average coho SARs for the nearby Big Qualicum hatchery had dropped from 28.6%
833  (1973-77 ocean entry years) to 5.6% (1990-99) and then to 1.5% (2000-2012) (data
834  from [66, 67]). As aresult, average survival rates dropped from 1 in 3.5 smolts in the
835  1970s to 1 in 67 smolts—survival dropped to 1/20™ of the initial value. (See [66] for a
836  detailed description of the decline over time in Strait of Georgia coho SARs).

837 To place the magnitude of this change in perspective, by the 2000s coho SARs
838 in the Strait of Georgia were the equivalent to surviving through a sequence of n=

839  log(S2000s)/10g(S70s) =3.4 successive survival periods, with each period equivalent to the
840 entire survival process experienced in 1973-77 (a time when intensive sport and
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886

887 In either case, a key prediction is that those stocks with lower SARs should have
888  greater exposure to poor ocean conditions in southern regions. The anomalously high
889  SARs of some specific salmon populations (Fig. 3) might provide the basis for an

890  explicit test of this prediction. Although our understanding of population-specific

891  differences in marine migration routes is currently very limited, especially for

892  steelhead, there is now some developing evidence for differential salmon survival in the
893  sea;e.g., [73-76]).

894

895 In this context, the anomalously low survival of the Dworshak population

896 relative to other Snake River Chinook stocks is particularly noteworthy; mean survival
897  from Lower Granite Dam to adult return over the 2000-2015 period was only 0.58% for
898 the Dworshak Hatchery stock versus 1.28% for McCall Hatchery and 1.29% for

899  Imnaha Hatchery fish (ref [3], Tables B.16, B.22, & B.24). The Dworshak SAR is thus
900 less than % that of the other two populations, lower than Snake River smolt survival
901  experienced during migration through the entire 8-dam FCRPS (50-60%).

902  Understanding why such large population-specific survival differentials develop at sea
903  could provide important insight into why differential survival is present by the time of
904  adult return.

905

906 Columbia River Chinook salmon are known to be seasonally present in the

907 Bering Sea and to overwinter in the Gulf of Alaska [77]. Because all Snake River

908  populations migrate through the same set of dams, one explanation for the particularly
909 low survival of the Dworshak population could be a feeding migration to an area of the
910  North Pacific (or Bering Sea) whose relative survival prospects was only one-half that
911  of other regions—i.e., as poor as downstream passage through the 8 dam FCRPS.

912  Clearly, our tenuous understanding of where Chinook and steelhead migrate to in the
913  ocean, how long they remain in various regions of the North Pacific Ocean and Bering
914  Sea (let alone how these patterns differ between important populations with serious

915  conservation concerns) needs urgent improvement if appropriate conservation strategies
916  are to be formulated under increasing climate change.

917

918 One puzzling aspect of the survival patterns we have documented concerns the
919  similar SARs of northern and southern Chinook populations. Juvenile Chinook from
920  southern regions should be migrating northwards through coastal marine regions of
921  poor survival for longer time periods than northern populations. This should result in
922  poorer survival for southern populations. That reported west coast SARs seem to have
923  almost all dropped to roughly the same level is inconsistent with this simple

924  mechanism. We do not have a satisfactory explanation. One possibility is that despite
925  the widespread acceptance that adult recruitment is determined in an early critical

926  period, high predation by marine mammals is occurring as maturing salmon aggregate
927  and return to their home rivers; there is now ample evidence for substantial increases in
928  marine mammal abundance and presumably predation [45-47]. Ohlberger et al [78]
929  reviewed the decline in size and age-structure of Chinook across western North

930 America. They noted that consistent with the adult predation hypothesis, the decline
931  was most pronounced in the older age groups in some (but not all) regions of the
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1111 characteristic of physics or chemistry, where hypotheses are explicitly tested and

1112  important scientific advance occurs when theories are rejected (not merely posited), is
1113 unlikely because it is difficult to refute observation-based mechanisms. A key issue
1114  here is that if marine survival problems are widespread along the Pacific Coast,

1115  mechanisms specific to only some continental shelf regions or adjacent river

1116  watersheds likely cannot be the major driver. Because poor marine survival is

1117  widespread, research and policy predicated on the assumption that the problems are
1118  specific to certain geographic regions is unlikely to be successful.

1119

1120 Widespread declines in survival have previously been reported for Chinook
1121 [114], for steelhead [115], for sockeye [99, 116], and (within the Salish Sea) coho [66].
1122  Given the massive investment in restoration and monitoring activities for Pacific

1123  salmon, the development of correct conservation analyses and policy planning is

1124  critical. Over $1 Billion is now spent annually in the continental United States alone on
1125  freshwater habitat restoration [117, 118], and there is great pressure to remove or

1126  modify hydropower dams in the Columbia River basin as potentially large contributors
1127  to the failure of some salmon runs to rebuild to historical levels of abundance and

1128  productivity. Within the Columbia River, the total cost of recent conservation efforts
1129  reaches or exceeds ca. 25% of FCRPS annual revenues (including foregone power
1130  generation), or >$0.5 Billion per year [119]. Similarly, significant effort in Puget

1131 Sound is now placed on removing Columbia River basin dams to help endangered orca
1132 populations [44], and in British Columbia on shifting salmon farms to land-based

1133  operations to help restore Fraser River salmon populations [120-122]. Clearly, it is
1134  important to understand the impact of various anthropogenic impacts (dams, salmon
1135  farms, forestry) on the poor salmon returns, but it is also important that the real

1136  prospects for improvement as a result of these region-specific actions is carefully

1137  assessed.

1138

1139 In the novel “The Sun Also Rises ", the character Bill Gorton is asked how he
1140  went bankrupt. He replied, “7wo ways. Gradually, then suddenly.” [123]. The same
1141  process appears to be playing out in the ways fisheries science has addressed the marine
1142  survival problem for salmon, first by incorrectly diagnosing the problem (poor and
1143  worsening ocean survival) and second by failing to change behaviour quickly enough
1144  and choosing to maintain a focus largely on freshwater issues (which may inflict

1145  significant costs on other economic activities). As with economic bankruptcy, failing
1146  to staunch losses and persisting with previous unsuccessful behaviour is a recipe for
1147  eventual catastrophic loss. Some positive response is certainly evident, in that harvest
1148  from Chinook and steclhead fisheries was substantially restricted (e.g., [124]).

1149  However, harvest rates of shelf-resident Fall Chinook were historically in the 50%-60%
1150  range, so even the complete elimination of all harvest can only compensate for a two-
1151  fold decline in marine survival; for Spring Chinook and steelhead, which are much less
1152  impacted by saltwater fisheries, the maximum compensation from restricting fisheries
1153  is much less.

1154

1155 Moderation of harvest is obviously an essential component of responding to the
1156  problem, but it is clearly insufficient because there is evidence of more than ten-fold
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decline in marine survival over time for at least some populations of salmon (e.g. [66,
67, 125-127]). Perhaps of greater seriousness, the lack of focus on marine survival has
resulted in a great deal of focus on anthropogenic impacts (dams, aquaculture, various
other economic activities such as forestry) which society may be placing unrealistic
expectations on to compensate for a massive drop in marine survival. Clearly, without
a better understanding of what is happening at sea, possibly inappropriate policy
recommendations seem likely to continue. As we have shown in the case studies, each
time salmon research reached the point where it became clear that the survival problem
lay at sea, the ensuing response was a shift to re-focus effort on freshwater activities,
leaving the marine survival issues unaddressed while often increasing potentially costly
freshwater interventions. We view this as evidence of widespread cognitive
dissonance [20] and significant groupthink [21].

The SAR incorporates some components of freshwater survival experienced
during smolt downstream migration and adult upstream return migration. However,
modern telemetry methods demonstrate that the majority of the SAR (now around 1%)
must be determined during the marine phase [11, 14, 31-33, 35, 37, 128, 129]. Because
the observed drop in survival is much larger than can be compensated for by even the
complete cessation of harvest, the conventional management approach of manipulating
harvest by restricting fisheries to compensate is therefore insufficient. In contrast to
earlier work suggesting that salmon survival in northern and southern regions would
oscillate out of phase as the Pacific Decadal Oscillation (PDO) switched between warm
and cold periods [53, 56, 57], no region has seen significant recovery in survival; all of
the regional time series we have reviewed can best be characterized as a general
downward trend punctuated by occasional periods of rough stasis (but no recovery).

Further worsening of ocean survival will therefore force hard choices. Each of
our case studies demonstrate that once programs reached the point where they
demonstrated that the problem lay in the ocean the uniform response was to refocus
efforts to identify problems in freshwater and to increase expenditures on freshwater
habitat remediation and improving stock assessments—essentially to maintain and
promote standard activities. This left the key ocean survival issue largely unaddressed
and increased operating costs on other activities such as forestry, hydropower, and
aquaculture, possibly unfairly. This apparently illogical behaviour is readily
understood given the sociological situation of highly trained and motivated freshwater
staff and a usually extensive freshwater research infrastructure, coupled with relatively
little capability or understanding of how to begin addressing the ocean issues, which are
often perceived as too vast to be tractable.

Some encouraging small-scale efforts to examine aspects of the marine biology
of salmon in specific coastal regions has developed in the last two decades (e.g., [125,
129-132]), but the majority of this work is focused on simply describing aspects of the
poorly understood life history of juvenile salmon and is not directly addressing the
apparently continental-scale of the survival problem. It is unclear whether (or how)
specific geographic efforts can realistically address the overarching problem if almost
all regions of the west coast have similarly poor survival. Perhaps of equal concern,
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1203  there is no clear stopping rule that allows the conclusion to be made that the survival
1204  problem is not occurring in a specific marine life history phase or is not caused by a
1205  specific biological issue. For example, although programs looking at the early juvenile
1206  phase in saltwater certainly contribute new and interesting science, the continental-scale
1207  of the survival problem suggests that relatively small-scale research efforts could

1208  continue for many years without necessarily recognizing that the survival problem
1209  might actually occur elsewhere in the life history (say, during the adult return

1210  migration).

1211

1212 With the suggestion that we are already into a 6th mass extinction event [133]
1213  and projections of even greater climate changes in the future than have been recently
1214  experienced due to increased greenhouse gas emissions, there is a compelling need for
1215  scientifically correct advice to support policy makers [134]. We view much of current
1216  salmon management as unlikely to lead to either effective policy decisions or salmon
1217  recovery. As we have documented, the usual response to salmon declines is to call for
1218  better monitoring (“improved understanding”) and increased efforts to enhance

1219  freshwater habitats. Both responses are deeply ingrained. However, it is unclear how
1220  effective they have been in the past [135, 136] and it is uncertain whether they will be
1221  any more successful in the future. As we have shown, even when the evidence

1222 ultimately leads to the conclusion that the problem is occurring in the ocean, the

1223 response has been to drop further pursuit of marine issues and to re-focus on finding
1224  freshwater factors to study.

1225

1226 Given the very slow recovery of upper Columbia River Spring Chinook

1227  populations despite more than 300 freshwater habitat projects having been undertaken
1228  [137], it may be time to seriously evaluate whether efforts in one part of the salmon life
1229  cycle can actually compensate for serious problems in a different part of the life cycle.
1230

1231
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In summary, although rarely emphasized, survival for each stock is measured
over slightly different parts of the life history depending upon the tagging technology
used, and as a result incorporates different contributors to survival. PIT tag-based
survival estimates may underestimate SARs relative to CWT-based estimates from
roughly 10% (Spring) to 60% or more (Fall Chinook). This difference has fallen over
time as Chinook harvest rates were restricted in response to falling marine survival,
with harvest rates being reduced from 50-60% several decades ago to ~10% in recent
years (See SI Table Sx). As a result of the declining harvest fraction, the PIT-tag based
survival estimates better approximate CWT-based estimates in recent years when the
two tag-based estimates of SARs appear to converge. However, there is no simple way
to fully reconcile published survival estimates.

In this report we do not attempt to correct for these differences in how harvest
affects Chinook survival because our most important conclusions seem robust to these
differences, but it is also important to recognize that these methodological differences
exist and influence survival estimates.

In reality, this relatively simple picture is more complicated by hatchery rearing
practices. Some hatcheries hold subyearling (Fall) Chinook for an additional year
before releasing them as larger yearling smolts and a few hatcheries releasing some
Spring run Chinook as subyearlings (e.g., Nooksack and Skagit-See Table S?). This
breaks the simple linkage between adult run timing, marine migration behaviour (shelf
residency) and harvest, and size or age at ocean entry. Thus some yearling production
is of smolts that presumably remain shelf-resident for several years because their
intrinsic genetic make-up dictates this behaviour despite their larger (and older) age at
release. Sharma and Quinn [17] also document regional differences in migration
distribution between lower Columbia River and upper Columbia-Snake River Spring
yearling populations which they attribute to possibly greater interbreeding between
Spring and Fall run individuals in the lower Columbia River. Clarke et al [24] similarly
present evidence from breeding trials that the yearling/subyearling smolting pattern
follows simple Mendelian genetic rules in crosses of Fall and Spring adults (with the
added twist that the sex of the parent also influences the result)! More recent work [25]
has potentially identified a single gene in both Chinook and steelhead that controls
early (spring or summer) re-entry of Chinook and steelhead that then mature in
freshwater prior to spawning in the autumn; whether and how this gene might also
influence marine migration behaviour is unknown.

In this paper, we have opted to aggregate smolt returns by age at ocean entry
(yearling, subyearling) for simplicity, but note that in future it would be valuable to
disentangle the role of age at release from genetically determined differences in
migration pathways on survival. Unfortunately, a rigorous assessment of the genetic
origins of each hatchery program would almost certainly require a genetic
determination of whether each hatchery program was releasing Fall or Spring Chinook,
and would need to take into account whether or not hybrid populations had been
created; it is a fascinating research question whose answer is completely unclear at the
current time to contemplate whether the offspring of an inadvertent hybridization

BPA-2021-00513-F 3120












1566  binomial probability distribution, the actual uncertainty will be even larger when these
1567  uncertainties are taken into account). It is interesting to note that should survival fall
1568  from the current ca. 1% level to 0.1%-- a ten-fold further decline—it would in fact be
1569  difficult to recognize this massive decline in survival (a fall as large as the decline from
1570  100% to 10% or 10% to 1% survival) because of the limited precision with which

1571  survival can be measured at these low levels. Thus for both purely mathematical

1572  reasons as well as the methodological differences between tagging approaches listed in
1573  the prior section, it is likely infeasible to obtain a perfect conversion ratio between
1574  survival estimates calculated using different methodologies (PIT vs CWT).

1575

1576  We therefore caution that it is unlikely that a single consistent conversion factor

1577  between CWT and PIT tag-based SAR estimates can be derived, because survival

1578  losses incurred upstream of the initial and final census point for calculating SARs can
1579  vary substantially between rivers and between populations within a river system. Only
1580  hatchery releases can potentially reach this technical standard of measuring survival
1581  over the entire migratory phase of the life history, and only if adult enumeration takes
1582  place on the spawning grounds (or at the hatchery). Nevertheless, the question of

1583  whether survival for other regions of the west coast has now fallen to as low as the
1584  Snake River Chinook and steelhead is of critical importance for policy reasons because
1585  the current low survival of Snake River stocks is viewed as anomalously low.

1586

1587
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From: David Welch

Sent: Wed Jun 27 10:54:23 2018

To: Aswea Porter; Erin Rechisky

Cc: Petersen,Christine H (BPA) - EWP-4

Subject: [EXTERNAL] RE: SE on survival to the estuary

Importance: Normal

Hi Aswea-- Comments below.

| have CCed Christine on this one to remind her that the earlier Fig 10 was a “work in progress”, and that some
changes are still being made to it.

David

From: Aswea Porter

Sent: Wednesday, June 27, 2018 8:37 AM
To: Erin Rechisky

Cc: David Welch

Subject: RE: SE on survival to the estuary
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Hi E and D,

For Table S2 for the BPA report, I've added in the values Erin and | discussed:
McMichael reports 2007, 2009, 2010, and 2011 for Columbia R yearling, subyearling and ST
Healy et al 2017 for Seymour STHD

Moore et al 2015 for PS ST for all populations[DW> ] Excellent—thank you!

Other questions:

1)  The Harnish et al 2012 Transactions paper has survivals for yearling and subyearling CH, and for ST
between rkms 86 and 8 for 2010 using JSATS. But they are in figure format and are divided into 7 reaches. Skip or
email author for overall values?[DW>] Please email Ryan. | don’t have his email address, but it should be
in the paper. In the supplementary Info table, please add a footnote adding that the aggregate survival
from rkm 86 to 8 was provided by the senior author.

2)  Dietrich et al and McMichael et al 2010 are based on the same fish JSATS tagged 2010. In email below
McMichael recommends using the Dietrich value. [DW> ] Just use the Dietrich et al value in this case.

3)  Nisqually wild sthd from Moore et al 2015 has multiple release distances for one survival estimate. See Table
1.[DW> ] Suggest that we just indicate with a footnote that we used the median distance amongst all
release sites.
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4) Hostetter et al 2018 Fig 4. has survivals for UCOL STHD 2008 to 2014, but summarized in the text or
separately in a figure. Email author for values?[DW> ] Yes, please. Same comment as for Harnish et al
applies.

5)  Anything else we want to add? There are the FPC estimates from LGR to BON.

More complex:

Now I'd like to discuss how to designate the proportion of the river represented by the survival estimates. We will
likely need David’s input here because this is linked to the message in the paper. My understanding is that we
want to indicate the proportion of the mortality in the SAR that occurs in FW—but the FW survival estimates cover
differing proportions of the FW migration. I've used designations like “full river”, “hydrosystem”, “LRE”, and “part-
river”. Of concern is that the SAR also incorporates differing proportions of the FW migration. If we could link the 2,
then in some cases it wouldn’t matter if the FW survival was only for a portion of the river because it would be the
full portion covered by the SAR. However, | don’t imagine we can really link them. [DW> ] We originally had
two goals: (1) Develop a compendium of all available west coast freshwater survival values (excluding
California). (2) Assess whether Columbia Riv<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>