From: David Welch

Sent: Fri Jan 31 12:28:53 2020

To: Gelman,Desmond (CONTR) - NSSP-4; Erin Rechisky

Cc: Petersen,Christine H (BPA) - EWP-4; Chong,Jay (BPA) - NSSP-4; Erin Rechisky

Subject: [EXTERNAL] RE: BPA Contract 81498 Mod 1; 1996-017-00 EXP Survival in Large Western Rivers; No Cost Time Extension &
Scope Change, Data Analysis

Importance: Normal

Attachments: 81498 Mod 1-Signed (31 Jan 2020).pdf

Dear Desmond-

Please find attached my signature on the contract amendment. For simplicity, | have signed the first page
but just scanned in the first 4 pages of the entire file that you had emailed to me; if you should need the
whole document scanned and returned, just ask.

Kind regards,

David Welch, Ph.D.

kintamav_RGB
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<jxchong@bpa.gov>
Subject: BPA Contract 81498 Mod 1; 1996-017-00 EXP Survival in Large Western Rivers; No Cost Time
Extension & Scope Change, Data Analysis

Good afternoon,

Attached for your review is the subject Contract modification document. Please review the document and if
acceptable, sign and promptly return one fully executed copy to me via E-mail.

Regards,

Desmond Gelman (CONTR)

Flux Resources

Contract/Acquisitions Specialist Admin. 2
Grants and Agreements Team, NSSP-4
Bonneville Power Administration

Bpa.gov / Office: (503) 230-4960
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?]f’lff 12}1‘22"-5 fe U.S. DFPARTMENT OF ENERGY OMB
Pagelof 1 BONNEVILLE POWER ADMINISTRATION
AMENDMENT OF SOLICITATION/MODIFICATION OF

CONTRACT/ORDER

PAPERWORK REDUCTION ACT BURDEN DISCLOSURE STATEMENT
This data is used to amenda solicitation or modify a contractororder. This formwill assist in ensuringall changes are applied
appropriately . Public reporting burden for this collectionofinformation is estimated to average 15 minutes perresponse,
including the time for reviewing instructions, searching for existing data sources, gathering andmaintaining the data needed and
completing and reviewing the collectionof information. Send any comments regarding this burden estimaie or any otheraspect
of this collection of information, including suggestions for reducing this burden, to Office ofthe Chief Information Officer,
Enterprise Policy Development & Implementation Office, IM-22, Paperwork Reduction Program(OMB) US Department of
Energy, 1000 Independence A ve, SW, Washington, DC20585-1290; and to the Office of Management & Budget (OMB),
OIRA, Paperwork Reduction Project (OMB), Washington, DC 20503,

1. Solicitation/Contract/Order Number: 2. Amendment/Modification Number:
BPA- 19 -C - 81498 BPA-20 - M - 001
3. Effective Date: 4. Requisition/Purchase Req 5. Contract Specialist (Name, Phone, Ematl):
Number (used for COOP event oniy): Jay Chong, 503-230-4007, jxchong@bpa.gov
02/01/2020 CCR - 43458

AMENDMENTS OF SOLICITATIONS

6. The above numbered solicitation is amended as set forth in Item 12. The hour and date specified for receipt of Offers,
[ is extended to is not extended.

Offerors must acknowledge receipt of this amendment priorto the hour and date specified in the solicitation. If a signature
is requested in Item 11, acknowledge this amendment by completing Items 13 and 14 and returning the amendment
with your proposal. Failure of your acknowledgment to be received at the place designated for the receipt of proposal prior to
the hour and date specified may result in rejection of your proposal. If by virtue of this amendmentyou desire to changea
proposal already submitted, such a change must be received prior to the due date and hour specified in the solictation.

MODIFICATIONS OF CONTRACTS/ORDERS (Modifies the contract/order as described initem 12.)

_CHECKONE [ 7. This unilateral modification is is sued pursuantto: (specify authority below). The changes set forthin item 12 are made in
O the Contract/Order in ltem 1.

0 8. The above numbered Contract/Order is modified to reflect the administrativechanges (such as changes in paying
office, spelling correction, efc.)set forth initem 12 pursuant to the authority of BP1 Part 14.10.3(b)(1).

9. Bilateral/Other (specify authority): 1AW BPI Clause 28-6 Changes
10. Accountingand A ppropriation Data (used for COOP event onlyj:
EW /CFW /WO /00112280/01 /199601700
IMPORTANT 1. Contractor(} is not, [4 is requiredto signthis decument and return via email to the Contract Specialist.
12. Description of Amendment/Modification (ditachadditional documertationifneeded and siate SEECONTINUA TION SHEET.)
1. The purpose of this modification is to extend the performance period end date from 1/31/2020 to 3/31/2020.

2. No new work is being added and this modification does not change the scope of the original award.
3. The total contract value will not change and remains the same at $75,000.

(Please see continuation sheet for additional modification description)

Except as provided herein, alt terms and conditions of the document referenced in Item 1 or2remain unchanged.

13, Company Name:
Kintama Research Services Ltd

{4a. Name, Phone and Title of Signer: 15a. Name of Contracting Officer.
Davi(\Welch Stephanie Green
[

14b. Congrastor/Offeror 14¢. Date Signed: | 15b. Signature of Contracting Officer 15¢. Date Signed:

/ / 01/30/2020
By: v/ 2020 | B

(Signature of person authorized to sign) . 2 (Signature of Contracting Officer)

nssrrvo03z22 - Contract 81498 Mod 1 Page 1
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Modification of Contract: 81498 Mod 1
Description {Cont.)

4. The following Work Elements (WE) will be modified as a result of the extended end date and need to
re-write the journal article associated with this project;

¢  A-185: Periodic status reports for BPA

» B-183: The coast-wide collapse in marine survival of North American Chinook salmon

e E-119: Administer contract

5. The following Work Elements will be canceled due to the changes in this mod;
s C-162: Evaluate survival rates of Snake River spring Chinook smolts in four regions
e D-183: The contribution of hydrosystem survival to adult return rates of Snake River Yearling
Chinook salmon

6. A conformed copy of the Statement of Work is hereby attached.
7. All other terms and conditions remain unchanged.

8. No other changes are authorized with this modification.

[End of Description of Mod]

Contract 81498 Mod 1 Page 2
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Statement of Work Report

Data Current as of:  01/28/2020

Report Printed: 01/28/2020

Project Title: Technical and Analytical Support for ESA Activities/issues
Project #: 1996-017-00
Contract Title: 1996-017-00 EXP SURVIVAL IN LARGE WESTERN RIVERS
Contract #: 81498 Amendment#: 1
Province: Non-Provincial Subbasin: Basinwide
Workorder Task(s): WO: 00112280

Task: 1
Perf. Period Budget: $75.000 Perf. Periocd: 2M11/2019 - 3/31/2020
Contract Type: Contract Pricing Type:  Firm Fixed Price
Contractor(s): Kintama Research (Prime - KINTRESEQO)
BPA Internal Ref: Amd1
SOW Validation: Last validated 01/15/2020 with 8 problems, and 0 reviewable items

Contract Documents: Transmittal Memo (01/15/2020}) CCR Transmittal Memo for CCR-43458

Contract Description:

There are two objectives in this contract: 1) If accepted, to respond to reviewer's comments on our paper submitted to
PLoS ONE “The coast-wide collapse in marine survival of west coast Chinook and steelhead: slow-moving catastrophe
or a deeper failure?”. This paper was submitted in 2018 under contract 75025. If not accepted at PLoS ONE, we will
reformat and submit the paper to a fisheries journal and/or submit our manuscript to BPA as the final deliverable of this
work element. 2) We will continue our analysis on the survival rates of Snake River spring Chinook smolis in four
regions initiated under contract 75025. We will submit this paper to a high ranking peer-reviewed journal. The working
title is “The contribution of hydrosystem survival to adult return rates of Snake River Yearling Chinook Salmon”.

Project background: From 2006-2011, the Coastal Ocean Acoustic Salmon Tracking project (COAST,; formerly the
Pacific Ocean Shelf Tracking project, POST; BPA project 2003-114-00) managed by Kintama Research used & large-
scale acoustic telemetry array fo track Columbia River basin yearling Chinook salmon smolts during their seaward and
early-ocean migration. More than 8000 salmon smolts were tagged with VEMCO acoustic transmitters; tracking arrays
extended from the Snake River basin to southeast Alaska. The tracking data were used to estimate estuarine and early
marine survival and to perform a series of experiments to test key hypotheses related to the possible delayed effects of
the Federal Columbia River Power System (FCRPS) on Chinook smolt survival. Resuits from project 2003-114-00 were
peer-reviewed and published in several top research journals (e.g., Rechisky et al. 2009, Welch et al. 2011, Rechisky et
al. 2012, Rechisky et al. 2013, amongst others).

In 2017-2018, under contract 75025, Kintama collated and compared CWT or PIT tag-based SAR estimates available
for wild and hatchery-reared Chinock and steelhead originating from the Columbia River basin with populations from
rivers originating in Oregon, Washington’s outer coast, Puget Sound, all regions of British Columbia, and SE Alaska to
provide a broader geographic perspective on how Columbia River basin survival compares to regions without dams.
We also provided an update to Kintama's paper on "Survival of Migrating Salmon Smolts in Large Rivers With and
Without Dams" published in PLoS Biology in 2008 by including river survival data obtained in 2008 and 2009 for Snake
River spring Chinook originating from Dworshak Hatchery as part of BPA project 2003-114-00. We also included more
recent data from a Fraser River population of Chinook salmon that travel a comparable distance down river before
reaching the ocean, as well any other published estimates for populations outside of the CRB. Both of these data sets
were included in the submitted paper “The coast-wide collapse in marine survival of west coast Chinook and steelhead:
slow-moving catastrophe or a deeper failure?".

For the survival rate paper (objective 2), we will include results from the survival rate analysis (survival per unit time or
distance) completed under project #2003-114-00 which compared and contrasted various measurements of Snake

River spring Chinook smolt survival in four regions: (1} the hydropower system, (2) the undammed fower Columbia
River and estuary, (3) the Columbia River plume, and (4) the coastal ocean. We wil! continue our evaluation on whether

Contract 81488 Mod 1 Page 3
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BONREVILLEY FOWER ADMINISTRATION

smolts moved out of the FCRPS by management actions are likely to fare better in the ocean, and quantify how
variability in survival during the remainder of the marine life history may affect the statistical power of correlations
between environmental conditions during smolt outmigration and adult return rates several years later. We will also
include in this paper a rigorous quantitative evaluation of how much influence survival in the FCRPS has on
determining the SAR. We wili publish this paper or submit the paper as a report to BPA as the final deliverable for this
work element.

These reports will provide an important perspective on the survival of Columbia River salmon relative to salmon stocks
in other regions, which is currently lacking. If the Columbia’s rebuilding targets of 4-6% SARS are not being met
anywhere else without dams, it raises question of whether they are realistic for the Columbia. It will also contribute
perspective on the relative importance of ocean and freshwater factors in affecting the potential recovery of the
Columbia River Basin salmon stocks.

Contacts:
Benjamin Interested Bonneville (503) 230-4737 I NA KEWB-4
Zelinsky Party Power 905 NE 11th Ave.
Administration Portland, OR 97208
Portland OR 97208-
3621
David Welch Supervisor Kintama (250} 739-9044 / david welch@kintama.co 3727 Vista View
Research (260) 729-2622 m Crescent
Nanaimo BC VOV 1N8
£rin Rechisky Contract Kintama {250) 667-6951 / NA erin.rechisky@kintama.co
Manager Research m BC
Kristen Jule F&W Approver [Bonneville (503) 230-3588 / NA krjule@bpa.gov
Power
Administration
Christine COTR Bonneville (503) 230-4695 / NA ch rsen Qov
Petersen Power
Administration
Etham Zelmaijd- |Administrative |Bonneville (503) 230-7414 / NA ezolmajd- P.0O. Box 3621
Haghighi Contact Power haghighi@bpa.qov Mailstop - NSSP-4
Administration : Portland OR 97208-
_ 3621
Lisa Dexter Administrative 1Bonnevitle (503) 230-3893 / NA lIdexter@bpa.gov 905 NE 11th Ave.
Contact Power Portland 97232
Administration
Tybee Sheidler |Administrative {Bonneville (503} 230-3820/ NA sheidler@bpa.gov P.0. Box 3621
Contact Power Mail Stop NSSP-4
Administration Portland CR 97208-
3621
Jay Chong Contracting Bonneville (503) 230-4007 / NA jxchong@bpa.qov
Officer Power
Administration

Work Element Budget Summary:

Work Element - Work Element Title EC Needed* Estimate (%)

A 185. Produce Pisces Status Report - Periodic Status $437 (0.58 %)
Reports for BPA

B: 183. Produce Journal Article - The coast-wide collapse in $21,188 (28.25 %)

marine survival of North American Chinook salmon

Contract 81498 Mod 1 Page 4
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From: Gelman,Desmond (CONTR) - NSSP-4
Sent: Fri Jan 31 12:29:06 2020
To: David Welch

Subject: Automatic reply: BPA Contract 81498 Mod 1; 1996-017-00 EXP Survival in Large Western Rivers; No Cost Time Extension &
Scope Change, Data Analysis

Importance: Normal

Teleworking 1/31 until 10 am.
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From: Erin Rechisky

Sent: Fri Jan 31 15:06:03 2020

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

Subject: [EXTERNAL] RE: Milestone "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)" is due today

Importance: Normal

Thanks, Christine,
Have a good weekend,
Erin

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

Sent: January 31, 2020 2:59 PM

To: Erin Rechisky <Erin.Rechisky@Kintama.com>

Subject: RE: Milestone "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)" is due today

Yes - this should be reset for the end of March as the final status report. Please ignore it. If it stays at this date in cbfish, please let me
know.

I'm glad this contract modification finally went through.

Christine

From: Erin Rechisky <Erin.Rechisky@Kintama.com>

Sent: Friday, January 31, 2020 2:47 PM

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

Subject: [EXTERNAL] FW: Milestone "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)" is due today

Hi Christine,
Should | ignore this?

Erin
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From: donotreply@cbfish.org <donotreply@cbfish.org>

Sent: January 31, 2020 5:00 AM

To: Erin Rechisky <Erin.Rechisky@Kintama.com>

Subject: Milestone "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)" is due today
Dear Erin,

Milestone "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)" of work element "185 - Periodic Status Reports for BPA" on contract #81498 under
project #1996-017-00 ("Technical and Analytical Support for ESA Activities/Issues") is due today and has not been marked complete.

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

BPA-2021-00513-F 5746
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From: David Welch

Sent: Fri Feb 21 22:42:46 2020

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

Subject: [EXTERNAL] RE: Clearing Up, Issue 1940
Importance: Normal

Attachments: Delayed Mortality-2006-09 Rechisky et al (PNAS 2013).tif

Thanks for this-- very interesting.

(b)(5)

Columbia River!
Here is the quote from Ed Bowles in Clearing Up:

"He told me one way to understand why latent mortality
makes sense, even if the precise cause is not understood, is
to compare adult fish returns (known as smolt-to-adult return
ratios, or SARs) to Lower Granite Dam (the fourth dam on
the Snake River) with adult returns to the John Day system
in Oregon (the third dam up the Columbia River main stem).
Spring Chinook from both watersheds experience the

same estuary and the same ocean conditions, he noted. ".

And attached is the key figure from Erin's PNAS paper; all the survival segments line up on the 1:1 line, not the 1:3.4 line (which was the
relative Yakima:Dworshak SAR by the time adults from those years came back). We just didn't find any evidence in support of the theory.

| would certainly agree with Scott Levy's quote:
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"Millions of juvenile salmon are perishing in the lower
Snake River and we should not be going into this next
spill season unnecessarily blind," he said".

A couple of questions:

(1) Does NOAA's COMPASS model also depend on PIT tag-based SARs for calibration, or CWTs? (I assume PIT tags, but don't really
know).

(2) Can you send us the prior week's column, "(CU No. 1938 [8])"? | am just about to send the completely revised draft SAR comparison
to Aswea for review (then Erin), but it piqued my interest that K.C. Mehaffey says that she did a "deep dive" into methods of measuring
juvenile survival in the prior week's newsletter.

Have a great weekend, David

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

Sent: Friday, February 21, 2020 4:23 PM

To: David Welch <David.Welch@Kintama.com>; Erin Rechisky <Erin.Rechisky@Kintama.com>

Subject: Clearing Up, Issue 1940

Hi,

There was a sort of interesting interview on various perspectives on juvenile survival around the region in the Energy newsletter this week.
The most surprising might have been Scott Levy, a long term critic, seeming to take gas bubble trauma seriously - although he is mostly
advocating for removing dams.

Use the pdf link and go to page 4.

Have a nice weekend

From: NewsData LLC <dispatch@newsdata.com>

Sent: Friday, February 14, 2020 6:09 PM

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

Subject: [EXTERNAL] Clearing Up, Issue 1940

You can access this week's issue of Clearing Up on the Web or as a PDF...or both!

For the online version of Clearing Up, go to
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From: David Welch

Sent: Mon Feb 24 17:14:30 2020

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

Subject: [EXTERNAL] RE: Clearing Up, Issue 1940

Importance: Normal

Thank you!

We should touch base toward the middle of next week, once Aswea & Erin have had a chance to do a read through on the revised draft
manuscript. A bit of a warning-- it is a very different manuscript from the earlier one because | (reluctantly) pruned out a lot of the material
on the psychology of cognitive dissonance (which also explains the "selective ignorance" issue that you mention below). | did a lot of the
cutting to make the paper more likely to pass through peer review, but | still shake my head at the obstinance of people refusing to change
their minds and really ask whether "more of the same" is really going to work any better as a strategy. (As a friend of mine, who is a
biomedical researcher quipped the other day when | described my frustration, that's the "more of the same strategy"... Couldn't possibly
have been wrong with my original guess, so obviously we just need to do more of what hasn't been working to make things work the way
we know they should!

(b)(5)

David

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

Sent: Monday, February 24, 2020 3:41 PM

To: David Welch <David.Welch@Kintama.com>; Erin Rechisky <Erin.Rechisky@Kintama.com>
Cc: Aswea Porter <Aswea.Porter@Kintama.com>
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And attached is the key figure from Erin's PNAS paper; all the survival segments line up on the 1:1 line, not the 1:3.4 line (which was the
relative Yakima:Dworshak SAR by the time adults from those years came back). We just didn't find any evidence in support of the theory.

| would certainly agree with Scott Levy's quote:
"Millions of juvenile salmon are perishing in the lower Snake River and we should not be going into this next spill season unnecessarily
blind," he said".

A couple of questions:

(1) Does NOAA's COMPASS model also depend on PIT tag-based SARs for calibration, or CWTs? (I assume PIT tags, but don't really
know).

(2) Can you send us the prior week's column, "(CU No. 1938 [8])"? | am just about to send the completely revised draft SAR comparison
to Aswea for review (then Erin), but it piqued my interest that K.C. Mehaffey says that she did a "deep dive" into methods of measuring
juvenile survival in the prior week's newsletter.

Have a great weekend, David

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

Sent: Friday, February 21, 2020 4:23 PM

To: David Welch <David.Welch@Kintama.com>; Erin Rechisky <Erin.Rechisky@Kintama.com>

Subject: Clearing Up, Issue 1940

Hi,

There was a sort of interesting interview on various perspectives on juvenile survival around the region in the Energy newsletter this week.
The most surprising might have been Scott Levy, a long term critic, seeming to take gas bubble trauma seriously - although he is mostly
advocating for removing dams.

Use the pdf link and go to page 4.

Have a nice weekend
From: NewsData LLC <dispatch@newsdata.com>
Sent: Friday, February 14, 2020 6:09 PM

To: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>
Subject: [EXTERNAL] Clearing Up, Issue 1940
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From: Pisces

Sent: Thu Feb 27 13:53:47 2020

To: Pisces

Subject: Pisces Web Release Tonight

Importance: Normal

Good Afternoon Pisces Users:

Shortly after 5 PM today, we plan to release an upgrade to Pisces Web. Please be sure you have completed your
work and are logged out prior to then. The systems should be back online by 6pm — we will reach out if anything
changes. While we make every effort to release the upgrades on time, there is always the potential to find issues
during our final testing that require us to postpone the release.

The following is a list of updates that will be included in the release:

Modifications to Land Acquisition Status report
Support of new attachment type called “Manuscript”
Display SOW Revision in breadcrumb navigation

Allow bulk edit of Project RM&E priorities
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Regards,

The Pisces Team

Bonneville Power Administration

This email was sent to all Pisces users.
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From: Greene,Jacqueline R (CONTR) - EW-4
Sent: Thu Mar 26 12:55:02 2020

To: Pisces

Subject: Pisces Web Release Tonight

Importance: Normal

Good Afternoon Pisces Users:

Shortly after 5 PM today, we plan to release an upgrade to Pisces Web. Please be sure you have completed your
work and are logged out prior to then. The systems should be back online by 6pm — we will reach out if anything
changes. While we make every effort to release the upgrades on time, there is always the potential to find issues
during our final testing that require us to postpone the release.

The following is a list of updates that will be included in the release:

Stop displaying "Last SOW Action" in red in Dashboard if conditions no longer met

Provide change logs for project and contract contacts

Add Attachment Types report link to Project and BPA-Internal-Work Documents pages

Smart copy for Milestone Dates
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From: David Welch

Sent: Mon Mar 30 20:21:55 2020

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

Importance: Normal

(b)(6)

No photo description available.

| have just submitted the manuscript. Let’s chat when you have time about the implications—a couple may
shock you (& your colleagues).
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David

(250) 756-7747

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

Sent: Monday, March 30, 2020 5:56 PM

To: David Welch <David.Welch@Kintama.com>; Erin Rechisky <Erin.Rechisky@Kintama.com>
Subject: RE: EiS comments

Hi,
| haven’t checked in, for a while.

There have been a lot of rapid decisions being made which will affect PIT tagging during the 125% TDG
operation this spring which starts next week at Lower Granite. (I remember at the beginning of March, | was closely

(b)(6)
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Anyway, it is against OSHA rules to make workers endure known hazards, without safety equipment. The agencies
all made decisions for tasks that involved more than two people working within 6 feet. | believe the state fish and
wildlife agencies have stopped wild trapping and some hatchery tagging. Most hatchery tagging and some parr
tagging occurred last fall. NOAA was trying to add up the likely number of tagged smolts coming downstream in
order to make a decision regarding their estuary trawl, which is necessary to get hydrosystem survival to
Bonneville. They might use their new flexible cable which is pulled by two smaller skiffs. The Corps has blocked
the crews doing all the tagging at the Lower Granite bypass and adult trap this spring. They will have the smaller
number of PSMFC staff doing the smolt monitoring and GBT assessment. | think CRITFC is able to do their
additional adult tagging at Bonneuville.

It should be interesting. Lots of debate is likely at the TMT forum.

I have been listening to a couple of nights of the public comment period that was requested, because some don’t
prefer the written comments. The last day is tomorrow at 4pm. It was interesting to hear the spectrum of opinions —
mostly there are only about 20-30 callers. Last Thursday there were several French people with a specific set of
talking points regarding southern resident killer whales. There are a several new ideas, such as someone
emphasizing brook trout outcompeting Chinook. Some of the common talking points are either 20 years out of date
or totally misinformed. One is that there is 92% mortality through the hydrosystem or ‘8 million smolts killed'. It is
also frequently stated that we are within 5 years of extinction and everything is getting worse and worse, or that
there used to be a thriving recreational fishery in Idaho, but it is collapsed in the last decade. This is sort of
fascinating because | go over to DART and look at the ladder time series for Bonneville or Ice Harbor, and it is
clear that the count has increased a lot since 2000, however so many people share these impressions about
availability of adults in streams from the 1970-90s vs right now. | do understand that there was a lot more harvest
downstream of Bonneville 20-70 years ago, but that shouldn’t influence people’s perceptions. Are the hatchery fish
getting scooped up, or there are just more people out there in the state? Redd counts of wild fish are definitely
lower, but it was a group choice to add hatcheries.

Christine
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From: David Welch

Sent: Wed Apr 01 10:37:28 2020

To: Fish & Wildlife Invoices

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

Subject: 3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period 11.01.2019-3.20.2020/invoice #2020-003/
$10,481.72

Importance: Normal

Attachments: 2020-003 BPA (20 March 2020).pdf

Hello-

Please find attached our final invoice for this contract, which closes out the agreed-upon work.

I confirm that we have submitted for peer-reviewed publication the document prepared summarizing the analysis
and have provided a copy to Dr Peterson. You will see in the invoice that our effort on this contract went well
beyond what was originally expected, but we have of course only billed for the remaining monies in the contract.

Sincerely,
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From: Fish & Wildlife Invoices

Sent: Wed Apr 01 11:45:13 2020

To: erin.rechisky@kintama.com

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

Subject: 3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period 11.01.2019-3.20.2020/invoice #2020-003/
$10,481.72

Importance: Normal

Attachments: 2020-003 BPA (20 March 2020).pdf

Hi Erin,

We cannot process this Final invoice until the final status report has been submitted. Please submit and let us
know when this has been taken care of.

Thank you,
Michele

From: David Welch

Sent: Wednesday, April 1, 2020 10:37 AM

To: Fish & Wildlife Invoices

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

Subject: 3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period 11.01.2019-
3.20.2020/invoice #2020-003/$10,481.72

Hello-
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From: Fish & Wildlife Invoices

Sent: Wed Apr 01 11:45:15 2020

To: erin.rechisky@kintama.com

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

Subject: HOLD/3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period 11.01.2019-3.20.2020/invoice #2020-003/
$10,481.72

Importance: Normal

Attachments: 2020-003 BPA (20 March 2020).pdf

Hi Erin,

We cannot process this Final invoice until the final status report has been submitted. Please submit and let us
know when this has been taken care of.

Thank you,

Michele

BPA-2021-00513-F 5848



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

Sent: Wednesday, April 1, 2020 10:37 AM

To: Fish & Wildlife Invoices <FWInvoices@bpa.gov>

Cc: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>; Erin Rechisky <Erin.Rechisky@Kintama.com>
Subject: 3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period 11.01.2019-
3.20.2020/invoice #2020-003/$10,481.72

Hello-

Please find attached our final invoice for this contract, which closes out the agreed-upon work.

I confirm that we have submitted for peer-reviewed publication the document prepared summarizing the analysis
and have provided a copy to Dr Peterson. You will see in the invoice that our effort on this contract went well
beyond what was originally expected, but we have of course only billed for the remaining monies in the contract.

Sincerely,

David Welch, Ph.D.

kintamav_RGB

President, Kintama Research Services Ltd.

BPA-2021-00513-F 5849









From: Fish & Wildlife Invoices
Sent: Wed Apr 01 11:59:33 2020
To: Erin Rechisky

Subject: RE: HOLD/3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period 11.01.2019-3.20.2020/invoice #2020-
003/$10,481.72

Importance: Normal

Thank you!

Michele

From: Erin Rechisky <Erin.Rechisky@Kintama.com>

Sent: Wednesday, April 1, 2020 11:51 AM

To: Fish & Wildlife Invoices <FWInvoices@bpa.gov>

Cc: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>; David Welch <David. Welch@Kintama.com>
Subject: [EXTERNAL] RE: HOLD/3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period
11.01.2019-3.20.2020/invoice #2020-003/$10,481.72

Hi Michelle,
I am working on the final status report right now. I've been corresponding with Christine.

BPA-2021-00513-F 5852















From: Erin Rechisky

Sent: Wed Apr 01 11:59:37 2020

To: chpetersen@bpa.gov

Subject: [EXTERNAL] RE: Status Report Submitted

Importance: Normal

Hi Christine,
I meant to add a comment to the status report. Can you add this:
Final Jan-Mar 2020 (1/1/2020 - 3/31/2020) Submitter Comments

Our manuscript of the Review of the Coast-wide Decline in Survival of West Coast Chinook Salmon (Oncorhynchus tshawytscha) was
submitted to Fish and Fisheries on March 30, 2020.
Abstract

(b)(5)

Erin

From: CBFish on behalf of support@cbfish.org <donotreply@cbfish.org>
Sent: April 1, 2020 11:55 AM
To: chpetersen@bpa.gov; Erin Rechisky <Erin.Rechisky@Kintama.com>

1
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Subject: Status Report Submitted

To: Christine Petersen;Erin Rechisky
Cc:

The "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)" report for contract #81498 under project #1996-017-00 ("Technical and Analytical Support
for ESA Activities/Issues") has recently been submitted by erin.rechisky@kintama.com. You may view the submitted report in Pisces.

If you feel this email has reached you in error, please contact the assigned COTR for this contract, Christine Petersen
(chpetersen@bpa.gov).

Thank you,

Environment Fish and Wildlife
Bonneville Power Administration

BPA-2021-00513-F 5858



From: David Welch

Sent: Wed Apr 01 12:27:45 2020

To: Erin Rechisky; Petersen,Christine H (BPA) - EWP-4
Subject: [EXTERNAL] RE: Deliverable Marked Complete

Importance: Normal

Hi Christine—-

| think getting wide distribution of the manuscript makes great sense. | have no problem with sending the paper out for information or
comment.

David

From: Erin Rechisky <Erin.Rechisky@Kintama.com>

Sent: Wednesday, April 01, 2020 11:49 AM

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

Subject: RE: Deliverable Marked Complete

Hi Christine,

Yes, you may share the paper. I've cc'd David in case he feels otherwise.

I've gone back in and selected "Pisces users" for access to the manuscript file.

I've marked travel complete and added that we did not travel.

I've marked contract admin complete and added a comment.

Looks like the final status report needs to be submitted before the invoice can be processed. | just have a couple more things to do in
Pisces. Hopefully | can get them completed today but my workday is coming to a close since | am home schaooling.

Erin

From: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>
Sent: April 1, 2020 11:27 AM

BPA-2021-00513-F 5859



To: Erin Rechisky <Erin.Rechisky@Kintama.com>
Subject: RE: Deliverable Marked Complete

Hi Erin,

Thank you very much for the paper. | spoke with David yesterday, and the figures really have a lot of implications if you understand and let

it sink in. | need to read the full iaier later this week.

In Pisces - you might select 'pisces users', but | am not sure what level would make the paper accessible via a web crawler such as
google. My best understanding is that only the annual reports that Suzie Frye 'publishes' on the website end up being findable. Another
element is that | believe the tech services project number for Bioanalyst might be accessible to contacts only, because this is the case for
UW (Jim Anderson) so it wouldn't make a difference what option you pick.

You could check green for travel, and then add a note or comment.

For timely administration of contracting, you can also mark this complete.

| spoke with David briefly about next steps, but | need to talk to Jody and Kristen about setting up a time for you guys to possibly present
or respond to questions. We can let several of them read the paper and | anticipate they will like to participate. | will raise the second data
analysis that you halted with Jody, and David also spoke of a couple new ideas yesterday.

Christine

From: Erin Rechisky <Erin.Rechisky@Kintama.com>

Sent: Wednesday, April 1, 2020 11:03 AM

To: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>
Subject: [EXTERNAL] RE: Deliverable Marked Complete

Hi Christine,

I've uploaded the SAR paper to Pisces. | was not sure who should have access? | selected "Contacts" from the drop down menu. Let me
know if | should change that.

For the final status report of our contract, how do we handle "optional travel to conference"?

Also, can | mark the Deliverable for E:119 "Effective implementation management and timely contract administration" complete as of
yesterday?

Thanks,
Erin

BPA-2021-00513-F 5860



From: CBFish on behalf of support@cbfish.org <donotreply@cbfish.org>
Sent: April 1, 2020 10:56 AM

To: chpetersen@bpa.gov; Erin Rechisky <Erin.Rechisky@Kintama.com>
Subject: Deliverable Marked Complete

To: Christine Petersen;Erin Rechisky
Cc:

The milestone "Deliverable: Produce Journal Article" for work element "B: 183. The coast-wide collapse in marine survival of North
American Chinook salmon" on contract #81498 under project #1996-017-00 ("Technical and Analytical Support for ESA Activities/Issues")
has recently been marked complete on status report "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)".

If you feel this email has reached you in error, please contact the assigned COTR for this contract, Christine Petersen
(chpetersen@bpa.gov).

Thank you,

Environment Fish and Wildlife
Bonneville Power Administration

BPA-2021-00513-F 5861



From: CBFish on behalf of support@cbfish.org

Sent: Wed Apr 01 15:03:29 2020

To: chpetersen@bpa.gov; erin.rechisky@kintama.com
Subject: [EXTERNAL] Status Report Returned

Importance: Normal

To: Christine Petersen;Erin Rechisky
Cc:

The "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)" report for contract #81498 under project #1996-017-00 ("Technical and Analytical Support
for ESA Activities/Issues") has recently been returned to erin.rechisky@kintama.com by the COTR for additional work.

If you feel this email has reached you in error, please contact the assigned COTR for this contract, Christine Petersen
(chpetersen@bpa.gov).

Thank you,

Environment Fish and Wildlife
Bonneville Power Administration

BPA-2021-00513-F 5862



From: David Welch

Sent: Wed Apr 01 15:37:24 2020

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

Subject: [EXTERNAL] Fish Passage Center email...
Importance: Normal

Attachments: FPC Letter to Agencies on Kintama Request (1 October 2019).pdf

Christine—

Attached is the email Michelle de Hart sent out to various organizations after | formally requested she provide the
data we needed. In it Michelle says that she will respond to Kintama, which we never received... she wrote to the
agencies, but never back to Kintama. (“The FPC will respond to the Welch letter and will once again request the

BPA/Kintama contract work elements and deliverables.”).

Do you know whether Michelle wrote back to BPA asking for the contract details? She certainly has never
responded to me at all.

David

BPA-2021-00513-F 5863









From: CBFish on behalf of support@cbfish.org

Sent: Thu Apr 02 16:04:09 2020

To: chpetersen@bpa.gov; erin.rechisky@kintama.com
Subject: [EXTERNAL] Status Report Submitted

Importance: Normal

To: Christine Petersen;Erin Rechisky
Cc:

The "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)" report for contract #81498 under project #1996-017-00 ("Technical and Analytical Support
for ESA Activities/Issues") has recently been submitted by erin.rechisky@kintama.com. You may view the submitted report in Pisces.

If you feel this email has reached you in error, please contact the assigned COTR for this contract, Christine Petersen
(chpetersen@bpa.gov).

Thank you,

Environment Fish and Wildlife
Bonneville Power Administration

BPA-2021-00513-F 5866



From: Erin Rechisky

Sent: Thu Apr 02 16:28:09 2020

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

Subject: [EXTERNAL] RE: Deliverable Marked Complete

Importance: Normal

Managing....barely!

From: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>
Sent: April 2, 2020 4:24 PM

To: Erin Rechisky <Erin.Rechisky@Kintama.com>

Subject: RE: Deliverable Marked Complete

Thank you very much, Erin,

(b)(5)

There are various time consuming challenges in the next week, but | should think we would be prepared by 2-3 weeks from now. There
have been some wild discussions of monitoring, and dramatic changes in the planned operation at the dams this spring. Exciting times!

(b)(6)

Talk to you soon,
Christine

From: Erin Rechisky <Erin.Rechisky@Kintama.com>

Sent: Thursday, April 2, 2020 4:05 PM

To: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>
Subject: [EXTERNAL] RE: Deliverable Marked Complete
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Done.
Just let us know when you are ready to discuss the SARs manuscript.

Erin

From: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>
Sent: April 1, 2020 3:05 PM

To: Erin Rechisky <Erin.Rechisky@Kintama.com>

Subject: RE: Deliverable Marked Complete

Hi Erin,

| am able to return the status report, but it won't let me copy in your comment. Just enter it and return it to me.

Kristen suggests a discussion in 2-3 weeks when several of us have had a chance to read the manuscript?

Christine

From: Erin Rechisky <Erin.Rechisky@Kintama.com>

Sent: Wednesday, April 1, 2020 11:49 AM

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

Subject: [EXTERNAL] RE: Deliverable Marked Complete

Hi Christine,

Yes, you may share the paper. I've cc'd David in case he feels otherwise.

I've gone back in and selected "Pisces users" for access to the manuscript file.
I've marked travel complete and added that we did not travel.

I've marked contract admin complete and added a comment.

Looks like the final status report needs to be submitted before the invoice can be processed. | just have a couple more things to do in

Pisces. Hopefully | can get them completed today but my workday is coming to a close since | am home schooling.

Erin

From: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>
Sent: April 1, 2020 11:27 AM

BPA-2021-00513-F 5868



To: Erin Rechisky <Erin.Rechisky@Kintama.com>
Subject: RE: Deliverable Marked Complete

Hi Erin,

Thank you very much for the paper. | spoke with David yesterday, and the figures really have a lot of implications if you understand and let

it sink in. | need to read the full iaier later this week.

In Pisces - you might select 'pisces users', but | am not sure what level would make the paper accessible via a web crawler such as
google. My best understanding is that only the annual reports that Suzie Frye 'publishes' on the website end up being findable. Another
element is that | believe the tech services project number for Bioanalyst might be accessible to contacts only, because this is the case for
UW (Jim Anderson) so it wouldn't make a difference what option you pick.

You could check green for travel, and then add a note or comment.

For timely administration of contracting, you can also mark this complete.

| spoke with David briefly about next steps, but | need to talk to Jody and Kristen about setting up a time for you guys to possibly present
or respond to questions. We can let several of them read the paper and | anticipate they will like to participate. | will raise the second data
analysis that you halted with Jody, and David also spoke of a couple new ideas yesterday.

Christine

From: Erin Rechisky <Erin.Rechisky@Kintama.com>

Sent: Wednesday, April 1, 2020 11:03 AM

To: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>
Subject: [EXTERNAL] RE: Deliverable Marked Complete

Hi Christine,

I've uploaded the SAR paper to Pisces. | was not sure who should have access? | selected "Contacts" from the drop down menu. Let me
know if | should change that.

For the final status report of our contract, how do we handle "optional travel to conference"?

Also, can | mark the Deliverable for E:119 "Effective implementation management and timely contract administration" complete as of
yesterday?

Thanks,
Erin

BPA-2021-00513-F 5869



From: CBFish on behalf of support@cbfish.org <donotreply@cbfish.org>
Sent: April 1, 2020 10:56 AM

To: chpetersen@bpa.gov; Erin Rechisky <Erin.Rechisky@Kintama.com>
Subject: Deliverable Marked Complete

To: Christine Petersen;Erin Rechisky
Cc:

The milestone "Deliverable: Produce Journal Article" for work element "B: 183. The coast-wide collapse in marine survival of North
American Chinook salmon" on contract #81498 under project #1996-017-00 ("Technical and Analytical Support for ESA Activities/Issues")
has recently been marked complete on status report "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)".

If you feel this email has reached you in error, please contact the assigned COTR for this contract, Christine Petersen
(chpetersen@bpa.gov).

Thank you,

Environment Fish and Wildlife
Bonneville Power Administration

BPA-2021-00513-F 5870



From: CBFish on behalf of support@cbfish.org

Sent: Fri Apr 03 09:10:50 2020

To: chpetersen@bpa.gov; erin.rechisky@kintama.com
Subject: [EXTERNAL] Status Report Accepted

Importance: Normal

To: Christine Petersen;Erin Rechisky
Cc:

The "Final Jan-Mar 2020 (1/1/2020 - 3/31/2020)" report for contract #81498 under project #1996-017-00 ("Technical and Analytical Support
for ESA Activities/Issues") has recently been accepted by the COTR. You may view the accepted report in Pisces.

If you feel this email has reached you in error, please contact the assigned COTR for this contract, Christine Petersen
(chpetersen@bpa.gov).

Thank you,

Environment Fish and Wildlife
Bonneville Power Administration

BPA-2021-00513-F 5871



From: Fish & Wildlife Invoices

Sent: Fri Apr 03 10:06:10 2020

To: Erin Rechisky; Fish & Wildlife Invoices

Cc: Petersen,Christine H (BPA) - EWP-4; David Welch

Subject: RE: HOLD/3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period 11.01.2019-3.20.2020/invoice #2020-
003/$10,481.72

Importance: Normal

Thank you, Erin!

Michele

From: Erin Rechisky <Erin.Rechisky@Kintama.com>

Sent: Friday, April 3, 2020 9:23 AM

To: Fish & Wildlife Invoices <FWInvoices@bpa.gov>

Cc: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>; David Welch <David.Welch@Kintama.com>
Subject: [EXTERNAL] RE: HOLD/3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period
11.01.2019-3.20.2020/invoice #2020-003/$10,481.72

Hi Michelle,
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From: Erin Rechisky
Sent: Fri Apr 03 12:06:27 2020
To: Fish & Wildlife Invoices

Subject: [EXTERNAL] RE: HOLD/3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period 11.01.2019-
3.20.2020/invoice #2020-003/$10,481.72

Importance: Normal

No problem. Stand by. I'll forward David’s e-mail.

From: Fish & Wildlife Invoices <FWInvoices@bpa.gov>

Sent: April 3, 2020 10:10 AM

To: Erin Rechisky <Erin.Rechisky@Kintama.com>

Subject: RE: HOLD/3482/Inv rec 04/01/20/net15/Kintama Research/contract 81498/Invoice Period 11.01.2019-
3.20.2020/invoice #2020-003/$10,481.72

Hi Erin,

We've seem to misplace the invoice. Could you please resend?

BPA-2021-00513-F 5877















From: Erin Rechisky
Sent: Fri Apr 03 12:06:50 2020
To: Fish & Wildlife Invoices

Subject: 3482/Inv rec 04/03/20/ Kintama Research/contract 81498/Invoice Period 11.01.2019-3.20.2020/invoice #2020-003/$10,481.72
final

Importance: Normal

Attachments: 2020-003 BPA (20 March 2020).pdf

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

Sent: April 1, 2020 10:37 AM

To: BPA Invoices (fwinvoices@bpa.gov) <fwinvoices@bpa.gov>

Cc: Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>; Erin Rechisky <Erin.Rechisky@Kintama.com>
Subject: Entity: Kintama Research/contract 81498/Invoice Period 11.01.2019-3.20.2020/invoice #2020-003/
$10,481.72

Hello-

Please find attached our final invoice for this contract, which closes out the agreed-upon work.

BPA-2021-00513-F 5882












From: David Welch

Sent: Fri Apr 03 14:51:04 2020

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

Subject: [EXTERNAL] RE: Fish Passage Center email...

Importance: Normal

Thanks, Christine. No worries.

Have a good weekend, and let’s catch up next week. | received an email from the journal confirming that
they had received my email sending them two (of four) extra “Supplementary Info” sections that | had
somehow failed to include the submitted document. (It seems | attached Sl #1 & #2 twice, instead of Sl #
1,2,3, & 4... sigh). J

Anyway, the journal does have it. My understanding is that the manuscript will undergo an initial review of
potential fit with the journal before it goes out to the peer reviewers, but | am not sure if | will hear anything
there (I think the paper is a pretty good fit). No idea on whether with COVID19 the review process will be
faster or slower than normal.

David

BPA-2021-00513-F 5886






Attached is the email Michelle de Hart sent out to various organizations after | formally requested she provide the
data we needed. In it Michelle says that she will respond to Kintama, which we never received... she wrote to the

agencies, but never back to Kintama. (“The FPC will respond to the Welch letter and will once again request the
BPA/Kintama contract work elements and deliverables.”).

Do you know whether Michelle wrote back to BPA asking for the contract details? She certainly has never
responded to me at all.

David

BPA-2021-00513-F 5888



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

Sent: Thu Apr 16 17:09:31 2020

To: 'David Welch'; 'Erin Rechisky'

Subject: FW: CSS meeting tomorrow

Importance: High

Attachments: CSS 2020 Annual Meeting Agenda_FINAL.pdf

Hi

This might not be a productive use of your morning, but they have the CSS presentations as a virtual meeting this

year. The Lifecycle Model and cohort model were both used in the EIS, and they have some interesting contrasts,
if you go down in the details.

Christine

From: Sullivan,Leah S (BPA) - EWP-4 <Issullivan@bpa.gov>

Sent: Thursday, April 16, 2020 2:01 PM

To: Al Giorgi <al.giorgi@bioanalysts.net>; Petersen,Christine H (BPA) - EWP-4 <chpetersen@bpa.gov>
Subject: CSS meeting tomorrow

Importance: High

BPA-2021-00513-F 5889



Just a quick note that tomorrow’s annual CSS meeting has a limited amount of available lines. Please plan ahead
and try to call in early, if feasible.

Leah

{message from FPC}

Please see attached for the 2020 CSS Annual Meeting Agenda

This meeting will be conducted remotely, please see the important access information attached in the agenda and
below.

Date / time:
April 17, 2020 beginning at 8:30 AM
Place:

GoTo Meeting

BPA-2021-00513-F 5890






Admin Assistant
503-833-3900

He/Him

BPA-2021-00513-F 5892






From: David Welch

Sent: Mon Apr 20 10:36:45 2020

To: Petersen,Christine H (BPA) - EWP-4
Cc: Erin Rechisky; Aswea Porter
Subject: [EXTERNAL] FW: Next steps?
Importance: Normal

Attachments: Distributions_early_survivals_v2.png

Hi Christine—

Erin corrected me on something | had written to you previously (see below for the email trail).

BPA-2021-00513-F 5894



David

From: Erin Rechisky <Erin.Rechisky@Kintama.com>
Sent: Monday, April 20, 2020 9:06 AM

To: David Welch <David.Welch@Kintama.com>

Cc: Aswea Porter <Aswea.Porter@Kintama.com>
Subject: RE: Next steps?

BPA-2021-00513-F 5895
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From: Petersen,Christine H (BPA) - EWP-4
Sent: Wed Apr 22 16:49:46 2020

To: 'David Welch'

Cc: Erin Rechisky; Aswea Porter

Subject: RE: Next steps?

Importance: Normal

Attachments: Schaller2020CompSRI.pdf

Hi

H

Thank you very much.

(b)(5)

BPA-2021-00513-F 5904



Anyway, it is really challenging to identify a day for a presentation because half the folks | would like to include
here, Jody Lando, Greg Smith and others, are blocking out two weeks at the start of May for focusing on the draft
NOAA BiOp. | would also like to include John Skidmore and various members of the hydro team. | am looking at
May 18t but | still need to ask if that works. Jody said that if you have any new ideas, it would be best to have
handouts to circulate. | will try to get back to you soon regarding a time for a webex presentation.

Talk to you soon

Christine

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

Sent: Monday, April 20, 2020 10:37 AM

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

Cc: Erin Rechisky <Erin.Rechisky@Kintama.com>; Aswea Porter <Aswea.Porter@Kintama.com>
Subject: [EXTERNAL] FW: Next steps?

Hi Christine—

Erin corrected me on something | had written to you previously (see below for the email trail).

2
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I wonder if we could organize a video conference to go over the key points of our paper with your colleagues,
and talk about next steps?

(b)(5)

Stay safe,

David

David Welch, Ph.D.

<image001.jpg>

President, Kintama Research Services Ltd.

755 Terminal Ave N, Nanaimo BC V9S 4K1 Canada
Office Mobile:[()I(&)!

Skype: david.welch_29
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Abstract

We analyze and compare productivity and survival rates of stream-type Chinook Salmon
Oncorhynchus tschawystcha populations from the upper and middle ranges of their distribution in
the Columbia River basin. These two groups of populations undergo vastly different exposures
during migration through the Federal Columbia River Power System (FCRPS). Declines of the Snake
River populations, listed as Threatened under the U.S. Endangered Species Act (ESA), have been
associated with development and operation of the FCRPS. In contrast, John Day River stream-type
Chinook Salmon populations, which were less affected by the FCRPS, have declined to a lesser extent
and are not listed. Smolt-to-adult survival rates (SARs) accounted for a majority of the variation in
life-cycle survival rates of Snake River Chinook Salmaon. Productivity declined to 13% and 44% of
historical productivity levels for Snake River and John Day River populations, respectively. A
synthesis of previous studies contrasting anthropogenic impacts between the two regions supports
the conclusion that FCRPS impacts explain the large difference in population productivity. Our
results suggest that SARs of 4% would result in an expected productivity of up to 70% of historical
levels (an SAR level consistent with regional restoration objectives). SARs have been shown to be
highly influenced by conditions within the FCRPS (e.g., water velocity and passage through dam
powerhouses). Marine conditions also influence SARs; however, meaningful management actions
are only available to affect conditions within the FCRPS. Given the importance of SARs to overall life-
cycle productivity, recovery and restoration strategies need to prioritize actions that have potential
to substantially increase SARs by addressing the significant impacts of mainstem dams. This study
highlights the importance of considering river management options in the face of increasingly

variable and warming ocean conditions.

Overall life cycle survival and recruitment of Pacific salmon are regulated by conditions in both
freshwater and marine environments (Bradford 1995; Bisbal and McConnaha 1998; Peterman et al.

1998; Lawson et al. 2004; Michel 2019). The relative importance of freshwater and marine factors is
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seldom quantified because a long time series of life-stage specific demographic data is required and
often unavailable. Understanding the relative influence of these factors is critical to manage and

craft actions that can restore depressed salmon populations (NPCC 2014).

Major anthropogenic changes have affected life cycle survival and recruitment of Columbia River
basin stream-type Chinook Salmon Oncorhynchus tschawystcha. Large hydroelectric dams have been
built in the Snake and Columbia River migration corridor (Figure 1) in the latter half of the 20t
century (Raymond 1988; ISG 1999; Budy et al. 2002). Declines in Snake River life cycle survival,
productivity and SARs coincident with completion and operation of the FCRPS have been well
documented in the literature (Raymond 1988; Petrosky et al. 2001; Wilson 2003; Schaller et al.
2014). The number of dams encountered by smolts emigrating from the Snake River increased from
two in the early 1950s to eight by 1975. One effect of reservoir impoundment has been a 10-fold
reduction in water velocity. Managers have sought to mitigate the impacts of these projects by
modifying the physical structures of dams, among other remedial actions. Freshwater habitat had
also been altered in many Snake and mid-Columbia tributaries since European settlement, although
several spawning and rearing areas of the Snake River basin remain in a relatively pristine condition
(Thurow et al. 1997; Thurow 2000; Budy and Schaller 2007; NOAA 2017). Harvest of Columbia River
basin salmon stocks has been reduced or eliminated as many have been listed under the ESA.
Consequently, a large hatchery system, which includes the Lower Snake River Compensation Plan,
has been built to mitigate for lost harvest and to supplement wild populations. Individual
populations may be managed with any combination of these four basic approaches: hydrosystem
actions, habitat remediation, harvest limits or hatchery inputs. How effective each management

approach has been to improve life cycle survival and recruitment has been debated vigorously.

Mitigation programs (e.g., Fish and Wildlife Program under Northwest Power Act; NPCC 2014) and
ESA management actions (e.g., NOAA Biological Opinions and Recovery Plans; NMFS 2000; NOAA
2014, 2017) have provided incremental improvements in FCRPS passage and survival, but much of
the focus remains on restoring tributary habitat. However, tributary habitat restoration projects

require adequate numbers of spawning adult salmon to realize benefits. A program has been
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implemented over the last 25 years that increases the proportion of water discharge that is spilled
over the FCRPS dams to reduce the numbers of smolts that pass through the powerhouses (bypass
and turbine routes). That action has been associated with higher levels of SARs for both Snake River
stream-type and ocean-type Chinook Salmon (Buchanan et al. 2011; Haeseker et al. 2012, Schaller et
al. 2014, CSSOC 2017). Despite these incremental efforts, both SARs and full life cycle survival rates
have remained very low. A focus on key limiting factors is crucial for success of all restoration

activities (Budy & Schaller 2007; NPCC 2014).

ESA recovery and broad-scale rebuilding (stable populations supporting harvest) goals have been
formulated over the last several years (e.g., NOAA 2017; CBPTF 2019; IDFG 2019). The Interior
Columbia Technical Recovery Team developed viability criteria to achieve ESA recovery (low or very
low risk of population extinction; ICTRT 2007). The Northwest Power and Conservation Council’s
(NPCC) Fish and Wildlife Program identified mainstem survival objectives (SARs in the range of 2%-
6% and averaging 4%) for listed salmon populations (NPCC 2014) to achieve sufficient survival rates

to recover ESA-listed populations and progress towards broad-scale rebuilding goals.

The purpose of this paper is to examine the historical SARs, productivity values and annual life cycle
survival rates of Columbia River basin stream-type Chinook Salmon and to use this information to
guide our present understanding of how survival rates in the smolt-to-adult life stage can influence
the overall productivity of these populations. We accomplish this by updating a long time-series of
spawner-recruit data reported in Schaller et al. (2014) and comparing those data with SARs to
determine how much variation in life cycle survival rates is explained by SAR values. The smolt-to-
adult life stage in this paper includes mortality during seaward migration and in the marine
environment. We also synthesize the work of previous peer-reviewed studies to identify potential

management actions for improving SARs.

Our study advances Schaller et al.’s (2014) investigation of spatial and temporal lines of evidence to
assess the decline of Snake River stream-type Chinook Salmon populations in response to

development and operation of the FCRPS. We compare and contrast populations in Idaho and
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Oregon over time to relate the effects of past management approaches on life cycle survival and
recruitment. We analyze and compare productivity and survival rates of stream-type Chinook
populations from two regions of the Columbia River basin that undergo vastly different exposures
during migration through the FCRPS. That analysis provides insight into broad-scale SAR rebuilding
objectives and their consistency with achieving ESA viability for abundance and productivity goals.
Declines in abundance and productivity of Snake River stream-type Chinook Salmon over the latter
half of the 20t century are associated with development and operation of the FCRPS (Schaller et al.
2014); these populations have been listed as Threatened under ESA since 1992. In contrast,
productivity of Mid-Columbia stream-type Chinook Salmon declined to a lesser extent over this
period and those populations remain unlisted. Populations from the two regions experience a
diverse variety of anthropogenic impacts to tributary spawning and rearing habitats and from
hatchery programs and harvest management. Finally, the results of these analyses and our synthesis
of the literature help to provide focus for management and restoration activities that have the
potential to increase SARs to achieve ESA viability criteria and progress towards broad scale
population goals. This comprehensive approach could to be applied broadly to other river systems
by: (1) prioritizing, the restoration actions for a population based on biological considerations and
(2) informing the allocation of limited financial resources effectively to recover and rebuild the

populations.

Methods

We evaluated life cycle survival rates and SAR patterns for stream-type Chinook Salmon populations
from the Snake and John Day rivers and synthesized findings from peer review literature in the
context of environmental and management changes that have occurred over the past 70 years.
Stream-type Chinook Salmon from both regions have similar life history characteristics (Schaller et
al. 2007), producing yearling smolts that migrate seaward in April and May and return as adults in

spring and early summer after spending two or three years at sea; a small fraction of males return

This article is protected by copyright. All rights reserved

BPA-2021-00513-F 5918



after a single year (i.e., jacks). Ocean fishery exploitation of both ESUs is negligible (Schaller et al.
2000; PFMC 2011). The number of federal dams encountered by emigrating juvenile salmon
increased during the study period from two to eight for Snake River populations and from two to
three for John Day River populations. Most of the additional dam construction occurred in the late
1960s and early 1970s. The geomorphology and habitat quality of the populations’ freshwater
spawning and rearing habitat are diverse within the Snake River basin and some, like the Grande
Ronde and Imnaha, have very similar attributes to those in the John Day River basin. The John Day
and Middle Fork Salmon rivers have no hatcheries, but the Middle Fork Salmon River has more high
quality habitat. Historically, all populations supported mainstem Columbia River harvest rates
exceeding 50% as well as substantial tributary harvest. Recently, mainstem harvest rates have been
constrained greatly under the U.S. v. Oregon Fisheries Management agreement. No directed non-
tribal harvest on wild fish occurs in the Snake River basin, while the John Day populations experience

limited terminal harvest under certain conditions (U.S. v Oregon 2018).
Subject populations

Study populations include 18 populations from four Major Population Groups (MPGs) of the Snake
River spring/summer Chinook Salmon Evolutionarily Significant Unit (ESU) and three populations
from the John Day MPG of the mid-Columbia spring Chinook Salmon ESU (Figure 1). Freshwater
spawning and rearing habitat quality varies among the populations. Budy and Schaller (2007)
calculated habitat quality scores and defined habitat quality ratings for Snake River stream-type
Chinook Salmon populations using NMFS (2004) habitat impairment ratings (Table 1). Habitat quality
for study populations in the Middle Fork Salmon MPG were consistently rated high quality. The
majority of the Middle Fork Salmon River and tributaries lies within the Frank Church River of No
Return Wilderness Area or within adjacent federal lands and the habitat is relatively pristine, diverse
and connected (Thurow 2000; NOAA 2017). Habitat quality was rated as medium in the South Fork
Salmon MPG populations. The habitat is largely under federal jurisdiction and portions are high
quality habitat. However, several areas have been degraded by road construction, timber harvest

and domestic livestock grazing (NOAA 2017). Populations in the Upper Salmon and Grande
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Ronde/Imnaha MPGs have a mix of habitat quality ratings ranging from low to high. Federal lands,
including wilderness, dominate the upper elevations of the Upper Salmon MPG, with lower
elevations and valley bottoms often in private ownership; habitat quality impacts include irrigation
withdrawals, grazing, timber harvest and mining (NOAA 2017). While the Grande Ronde/Imnaha
MPG has experienced habitat degradation, some of the habitat today is in good condition; the
Minam and Wenaha river populations inhabit wilderness and the Imnaha River also has high quality
habitat. The Upper Mainstem Grande Ronde River, Catherine Creek, and Wallowa/Lostine River
populations experience altered hydrology, reduced habitat quality and complexity (NOAA 2017).
Impacts to habitat quality for the John Day populations include altered hydrology, irrigation
withdrawals, grazing, timber and mining. Using the Budy and Schaller (2007) approach and NMFS
(2004) habitat impairment ratings, we estimated that habitat quality was rated as low for the three
John Day populations. The John Day River and the Grande Ronde/Imnaha MPGs share the dominant

geology and biome of the Blue Mountain ecoregion (Table 1).

The potential influence of hatchery fish varies widely across the study populations (Table 1). No
hatchery Chinook Salmon are released within the Middle Fork Salmon and John Day MPGs. Hatchery
programs for Chinook Salmon in the other three MPGs include the South Fork Salmon River
Mainstem, Upper Salmon River Mainstem, and Grand Ronde/Imnaha River populations, except the
Minam and Wenaha rivers, to mitigate for FCRPS impacts to salmon productivity and lost harvest
opportunity losses (Table 2). Supplementation programs have been implemented within some Snake
River populations with the goal of maintaining or increasing natural abundance while maintaining
the long-term productivity (Venditti et al. 2018). Examples include Johnson Creek in Idaho and the
Lostine/Wallowa, upper Grande Ronde, Catherine Creek, and Imnaha River mainstem populations in

Oregon (Feldhaus et al. 2017).

We updated the spawner and recruit (SR) data compiled and analyzed by Schaller et al. (2014) with
six more brood years (Figure 2). We summarized natural spawner abundance of Snake River
populations relative to the Minimum Abundance Threshold (MAT) viability criterion (ICTRT 2007) for

a recent period (1998-2010) that coincides with FCRPS management actions undertaken in NOAA
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Biological Opinions (NMFS 2000, 2004; NOAA 2014). Monitoring and evaluation emphasizing
placement of passive integrated transponder (PIT) tags in emigrating juveniles to track passage and
survival through the FCRPS increased during this period. Comparable SAR metrics based on PIT tags

exist for both Snake River and John Day River populations in the recent period (McCann et al. 2017).

We updated the series of data that relates abundance of parents to their progeny using the methods
and definitions of spawners and recruits described in Schaller et al. (2014). Numbers of spawners
and spawning ground recruits for Snake River populations were estimated through brood year 2009
or 2010 by state and tribal fisheries agencies for the NOAA Fisheries ESA five-year review process
(NFSC 2015). The Big Sheep Creek (Imnaha River tributary) population was functionally extirpated in
the recent period and SR data were updated only through brood year 2004. We expanded estimates
of spawning ground recruits to pre-harvest recruits to the Columbia River mouth (Figure 2; Table 2).
We updated the John Day River SR data from spawner redd counts and Columbia River harvest
estimates maintained by U.S. v. Oregon Technical Advisory Committee (unpublished data). The age
composition and hatchery fractions from Bare et al. (2016) are used to estimate the abundance of

adult recruits to the Columbia River mouth.
Survival rate index

We applied a survival rate index (SRI) to characterize annual changes in life-cycle survival rates
(Schaller et al. 1999) and compared index values with population recruitment during a baseline
period, before most of the current dams were built, to survival rates during the smolt-to-adult life-
stage. The SRIs are deviations from observed recruits/spawner, accounting for density-dependent
effects for the period preceding the completion of the FCRPS (Schaller et al. 1999, 2014; Schaller and
Petrosky 2007). We classified the SR data for each population into two periods (pre-1970 and post-
1974) defined by FCRPS development and operations affecting the threatened Snake River
populations following the methods and definitions of Schaller et al. (1999). The two periods provide
a contrast of mainstem river conditions before and after completion of the final two Snake River

dams. During the post-1974 period, smolts were collected and transported around dams in barges

This article is protected by copyright. All rights reserved

BPA-2021-00513-F 5921



and trucks, turbines were screened, and other management actions were implemented to improve
passage at the dams (Raymond 1979; Budy et al. 2002). Population status during the historical base
period was generally considered by managers as healthy and harvestable (CBPTF 2019; IDFG 2019),
while the post-1974 period was characterized by major population declines, ESA-listings and
multiple FCRPS mitigation actions. Populations experienced wide variations in sea surface
temperatures in both periods, as indicated by the Pacific Decadal Oscillation index (PDO; Mantua et
al. 1997). While PDO values averaged lower in the historical base period than in the post-1974
period, salmon in both periods experienced warm and cool marine conditions and the annual PDO
values overlapped considerably between periods

(http://research.jisao.washington.edu/pdo/PDO.latest.txt).

We used the updated SR data to estimate productivity, defined in Schaller et al. (1999), as the
natural logarithms of the ratio of recruits to spawners (In(R/S)) in the absence of density-dependent
mortality. The SR data were fit to the Ricker recruitment function (Ricker 1975). Critical to the
application of this approach is the expectation a temporal change in density-independent mortality,
such as that imposed by development and operation of hydroelectric dams, or an oceanic regime
shift, will be reflected primarily in the intercept (Ricker “a”) rather than in the slope (/) of the
regressions. Evidence of non-stationarity is well established in the fisheries literature (Walters 1987;
Zhang et al. 2017; Litzow et al. 2019). We examined non-stationarity in the recruitment functions
(Hilborn and Walters 1992; Ruggerone et al. 2003; Litzow et al. 2019; Zhang et al. 2017) by updating
analysis of covariance (ANCOVA) presented in Schaller et al. (1999, 2014) and Schaller and Petrosky
(2007) to quantify differences in the intercepts (Schaller et al. 2014 — equation 2) that would
represent the period effect on productivity. Updated model fits were estimated in the R programing

environment (R Core Team 2018).
Smolt-to-adult survival rates

Estimates of SARs for the Snake River and John Day River populations were obtained from McCann

et al. (2017, 2018). Snake River SARs from brood years 1962-2010 (smolt migration years 1964-2012)
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represented smolts arriving at the uppermost Snake River dam (Lower Granite since 1975) and
adults and jacks returning to the Columbia River mouth (Petrosky and Schaller 2010). These values
represent pre-harvest SARs because (as noted above) ocean exploitation of these populations is
negligible. The smolt-to-adult life stage includes mortality during seaward migration and in the
marine environment. Snake River SARs were based on PIT tag estimates from 1994 forward and run
reconstruction methods in prior years; no SARs were available for 1985-1993 due to insufficient
marking during those years (Petrosky et al. 2001). We use this combination of historical run
reconstruction SARs and the recent PIT-based SARs as the primary data set. Historical run
reconstruction SAR estimates for Snake River populations encompass survival variations that can be
compared to historical changes in management practices and variation in the freshwater and marine
environment. For the recent period we use the PIT tag SAR estimates that are the basis of
contemporary and future monitoring programs in the Columbia River basin on PIT tags to estimate
SARs and survival rates at multiple life stages for discrete demographic units. John Day SARs based
on PIT tag estimates for brood years 1998-2010 represent smolts arriving at John Day Dam and
adults and jacks returning to the Columbia River (McCann et al. 2017, 2018). Run reconstruction

estimates of SAR prior to the onset of PIT tagging are unavailable for the John Day.
SRl versus SAR

We examined the influence of freshwater migratory and ocean survival rates (i.e., SARs) on scaled
life-cycle survival rates (i.e., SRIs) by evaluating how much of the variation in SRIs could be explained
by SAR values. Snake River overall average SRI was regressed against In(SAR) for brood years 1962-

2010 (Equation 1) and plotted by decade of smolt migration to examine temporal patterns.
(1) SRIj = a + B - In(SAR)) + ¢,

where a is the intercept, 8 is the regression slope, j is the brood year and ¢; is the normally

distributed residual.

This article is protected by copyright. All rights reserved

BPA-2021-00513-F 5923



We also examined the relation of average SRI and In(SAR) for each MPG to assess spatial patterns
within the Snake River ESU. Average SRIs for the John Day populations were regressed against
In(SAR) for brood years 1998-2010. We assessed the relation between SRl against In(SAR) for a
combined John Day River and Snake River data set. Finally, we examined the predicted SRl at
different levels of SAR to evaluate the efficacy and general applicability of the NPCC 2%-6% SAR

objectives to recover and rebuild those populations.
Run reconstruction sensitivity analysis

PIT-tag based SARs for the Snake River populations have averaged about 70% of those based on run
reconstruction (McCann et al. 2018). Therefore, we conducted a sensitivity analysis to examine the
robustness of conclusions from our primary data set. For this purpose we used the Snake River SARs
estimated both with run reconstruction methods and PIT tag marking and subsequent detections
(Camacho et al. 2018; McCann et al. 2018). We expanded the run reconstruction-based SARs
(calculated for adult returns to Lower Granite Dam) to the Columbia River mouth using the annual
ratios of run reconstruction-based SAR to PIT tag-based SAR (McCann et al. 2018) and regressed the
aggregate Snake River SRl against run reconstruction-based In(SAR) for brood years 1962-2010 to
bound the expected response between SAR and SRI. We then examined the predicted SRI at
different levels of run reconstruction-based SAR compared to predictions from the PIT tag-based
method. This sensitivity analysis was only possible for the Snake River aggregate for these brood

years.

Results
Population summary statistics

Average spawner abundance of the Snake River populations during the recent period was about
one-third that of the baseline, prior to full FCRPS development (Table 2), despite decreases in

Columbia River fishery exploitation, modifications to passage at the dams and a mass juvenile fish
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transportation program. Recruitment of Snake River populations declined five-fold to 19% of the
base period. Snake River natural-origin spawner abundance during brood years 1998-2010 averaged
40% of the MAT, well less than ESA abundance delisting criterion. Hatchery-origin spawners
comprised a variable proportion of total spawners in Snake River populations, ranging from 0% to

79%.

John Day River spawner abundance increased in recent years (1998-2010) relative to the base period
(Table 2), due in part to reductions in Columbia River fishery exploitation following FCRPS
development and juvenile passage improvements at John Day Dam. Recruitment increased relative
to the base period for two populations and declined for the third population. Hatchery strays

comprised an estimated 3% of total spawners in the John Day River populations during 1998-2010.
Survival rate index

Average productivity and survival rates declined more for Snake River than for John Day River
populations following FCRPS completion. Average productivity declined from the pre-1970 baseline
by 2.04 for Snake River populations and 0.82 for John Day River populations for brood years 1975-
2010 (Table 3; Figure 2, top panel). In other words, expected R/S declined to 13% (e 2-%4) and 44% (e"
082) of the historical productivity level for Snake River and John Day River populations, respectively.
Although the magnitude of decline differed between Snake and John Day populations, the SRIs were
highly correlated (r = 0.68) over the entire time series. Within the Snake River populations, the
average decline in productivity was similar for populations in high and low-quality habitat (-2.23 and

-2.36, respectively; Table 3).

Snake River populations with >10% hatchery fractions on the spawning grounds experienced
declines in productivity similar to those with lower hatchery fractions (-1.99 and -2.17, respectively;

Table 3).

Smolt-to-adult survival rates
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Snake River pre-harvest SARs decreased from about 4% in the 1960s to about 1% in the post-1974
period (Figure 2, bottom panel). Snake River SARs in the post-1974 period have varied widely,
ranging as low as 0.3% (2003 brood year) to a high of 4.3% (2006 brood year). In recent brood years
(1998-2010), the geometric mean of Snake River SARs was 1.1%. SARs were less than 2% in ten of 13
years and less than 1% in five years. In contrast, recent John Day River SARs ranged from 0.9% to
11.4%, averaging 3.9% and exceeding 2% in 12 of 13 years (Figure 2). Although differing in
maghitude, the In(SAR) values of Snake and John Day populations were highly correlated (r = 0.77) in

recent years.
SRI versus SAR

Migratory and ocean survival explained much of the variation in recruitment of Chinook Salmon in
all of the study populations. A large portion of the variation (80%) in Snake River SRIs was explained
by In(SAR) for brood years 1962-2010 (Table 4). SARs in the 1960s (1964-1969 smolt migrations)
ranged from 3.5% to 6.5%, while parental spawner levels resulted in pre-harvest recruitments within
the expected range (by definition) for the base period. Both SARs and SRIs declined in the 1970s and
remained depressed in subsequent decades (Figure 3). The relation between SRI and SAR appears
very consistent across the decades. The prediction line indicates that a pre-harvest SAR of 2% is
associated with 35% of base-period productivity; pre-harvest SARs of 4% and 6% are associated with

70% and 106% of base-period productivity, respectively (Table 5).

The pattern of SRIs and SARs is quite similar across the geographic range of the four Snake River
MPGs (Table 4; Figure 4). The slope of the regression for the South Fork Salmon MPG is less than for
the other MPGs, however. Historical levels of productivity are associated with SARs approaching 5-

6% for all ESA-listed Snake River MPGs upstream of Lower Granite Dam (Table 5).

The pattern of John Day SARs and SRls is generally similar to that in the Snake River (Table 4; Figure
4), although the John Day sample size (13) was limited. The John Day prediction line indicates that a
pre-harvest SAR of 2% is associated with 45% of base-period productivity; pre-harvest SARs of 4%

and 6% are associated with 67% and 85% of base-period productivity, respectively (Table 5). A
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regression of combined Snake River and John Day River SAR data explained a high degree of
variation in SRIs (82%) and indicates a pre-harvest SAR of 2% is associated with 34% of base-period
productivity; pre-harvest SARs of 4% and 6% are associated with 66% and 98% of base-period

productivity, respectively (Table 5; Figure 5).
Run reconstruction sensitivity analysis

Our results are robust to the alternative SAR method. A large portion of the variation (66%) in Snake
River SRIs was explained by In(SAR) for brood years 1962-2010 using run reconstruction-based SARs
(Figure 6). The SRI versus SAR relation based solely on run reconstruction SARs produced a similar
but somewhat lower expectation of life cycle productivity at regional management objectives
compared to the primary method. The prediction line indicates that a pre-harvest SAR of 2% is
associated with 25% of base-period productivity; pre-harvest SARs of 4% and 6% are associated with
49% and 74% of base-period productivity, respectively (Figure 6). Our sensitivity analysis shows that
both methods yield SARs that fall well short of levels needed to recover and rebuild Snake River

Chinook Salmon populations.

Discussion

Our study results indicate that achieving productivity objectives for Columbia River stream-type
Chinook Salmon populations will require improvements to survival in the smolt-to-adult life stage.
Our conclusions are robust to the change in measurement of SARs from run reconstruction to PIT
tags. SARs are a function of smolt migration conditions and the marine environment (Petrosky and
Schaller 2010; Haeseker et al. 2012; Schaller et al. 2014; Michel 2019). Survival from smolt to adult
stage accounted for a majority (about 80%) of the variation in complete life cycle survival rates of
Snake River Chinook Salmon. The pattern of the relationship between SRl and SAR in the John Day
River was similar to that in the Snake River. A single model fit to SARs of combined Snake and John

Day data explained a large majority (82%) of the variation in SRIs. The high degree of life cycle
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survival variation explained by SARs shows that reliance on off-site mitigation (tributary habitat

improvement) for FCRPS impacts is unlikely to achieve regional goals.

We found that historical levels of life cycle productivity for Snake River and mid-Columbia River
stream-type Chinook Salmon are associated with SARs approaching 6%. The NPCC (2014) identified
SAR objectives for listed salmon populations in the range of 2% to 6% and average 4%. Our results
suggest that SARs of 4% would result in a productivity near 70% of the historical baseline levels. Our
observations of the relation between SARs and life cycle survival rates are consistent with those
from earlier analyses (Marmorek et al 1998; Peters and Marmorek 2001). Snake River SARs have
declined substantially from about 4% in the latter portion of the base period to an average of about
1% in recent years. In contrast, John Day River populations exhibited higher recent life cycle survival
compared to the Snake River populations that migrate through five additional dams. The recent John
Day SARs have averaged about 4%, similar to historical levels for the Snake, and the recent John Day

SRIs are relatively closer to their historical levels.

Poor SARS are also related to the marine environment when the PDO and sea surface temperatures
are warmer and the nearshore upwelling volumes are less. Salmon populations experienced wide
variations in PDO in both the base period and the post-1974 period. The top models in Schaller et al.
(2014) identified September PDO as the most influential marine variable in explaining variation in
SRI. However, Snake River SRI declines began in the early 1970s (while the PDOs were still low) and
SRIs remained depressed when Snake River salmon experienced cooler ocean conditions in the late

1990s and mid 2000s (Schaller and Petrosky 2007 and Figure 2).

Snake River populations experience substantial delayed mortality in the marine environment as a
result of their outmigration experience through the FCRPS (Williams et al. 2005; Buchanan et al.
2011; Marmorek et al. 2011; Schaller et al. 2014). The outmigration experience results in an
accumulation of injuries, multiple stress events, and alteration of estuary arrival timing: mechanisms
that may explain delayed mortality (Budy et al. 2002; Muir et al. 2006; Scheuerell et al. 2009;

Rechisky et al. 2012). Decreased water velocity and increased number of powerhouse passages have
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been related to large increases in the time required for juveniles to migrate to sea and reductions in
SRI, SAR and marine survival rates for Snake River Chinook Salmon (Petrosky and Schaller 2010;
Buchanan et al. 2011; Haeseker et al. 2012; Schaller et al. 2014). The avoidance of powerhouse
passages has been assessed by directly evaluating spill levels (Haeseker et al. 2012), or through
calculating powerhouse passages, which are the compliment of spill levels (Petrosky and Schaller
2010; Schaller et al. 2014). John Day populations have fewer powerhouse encounters than Snake

River populations and hence are impacted less by the FCRPS.

John Day and Snake River populations have many similar characteristics. Populations in the John Day
and Grande Ronde/Imnaha MPGs share a dominant geology and biome. Impairment of spawning
and rearing habitat quality for John Day populations is similar to that of the Lostine/Wallowa,
Catherine Creek, and upper Grande Ronde ESA-listed populations (Table 1), yet the relative
population performance is vastly different. Performance of the John Day populations, with uniformly
impaired habitat quality, exceeds that of Snake River populations within the Middle Fork Salmon
MPG, which have high quality habitat (Table 1). Stray hatchery influence is low in the John Day River
populations and Snake River populations in the Minam and Wenaha rivers; Middle Fork Salmon
MPG; the Secesh population; and three populations in the Upper Salmon River (Table 2). Survival
and productivity of the Snake River populations with minimal hatchery influence have decreased
compared to the John Day populations despite their generally better habitat and lower harvest

pressure.

Our results are consistent with previous studies of the relative influences of tributary habitat and
hatcheries on life cycle survival of Snake River Chinook Salmon. Budy and Schaller (2007) concluded
that a “large gap remains between how much survival improvement is heeded vs. what is likely to
occur” in Snake River spawning and rearing habitats. Venditti et al. (2018) found that hatchery
supplementation had no apparent lasting influence on adult-to-adult productivity in Snake River

populations.
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Managers are unlikely to restore productivity of Snake River stream-type Chinook Salmon without
major increases in SARs. Incremental improvements in FCRPS passage to date have been insufficient
to achieve SAR goals for Snake River salmon. A recent court order (Simon 2016) has compelled
FCRPS managers and regulators to evaluate the feasibility and efficacy of spill and Snake River dam
removal through an Environmental Impact Statement (EIS) under the National Environmental Policy
Act. The potential benefits of actions such as spill and dam removal to ameliorate FCRPS impacts are
being evaluated for increasing SARs (CSSOC 2017; USACE 2020). Decreasing the time required for
smolts to migrate downstream through the FCRPS and reducing the number of times they are forced
to encounter powerhouses should increase SARs for Snake River stream-type Chinook Salmon, and
for salmonids from other natal rivers of the Columbia River basin. Evaluation of approaches to
experimental spill management (CSSOC 2017) estimated that increasing spill for fish passage within
safe limits (125% total dissolved gas) had a high probability of improving SARs. We acknowledge
there are uncertainties surrounding the efficacy of spill and researchers have varying interpretations
of data underlying arguments for the benefit of avoiding powerhouse encounters (e.g., Faulkner et
al. 2019). However, meaningful management actions are only available to affect conditions within
the FCRPS that have a potential to increase SARs. The current basinwide marking of representative

groups of juvenile salmon will allow evaluation of the spill program (CSSOC 2017).

Regional management goals emphasize the restoration of healthy and harvestable salmon
populations (NPCC 2014; CBPTF 2019) in the face of variable marine conditions. Projected climate
changes that warm oceans and increase variability in environmental conditions suggest that
Columbia River basin salmon may face less favorable future marine survival conditions (Lijing et al.
2019). Those predictions emphasize the need to greatly improve migration conditions through the
FCRPS in concert with other actions being implemented to protect and improve freshwater
spawning and rearing habitats, improve hatchery practices, and maintain harvest regulations. Our
study, including the synthesis of past studies, highlights the importance of considering river

management options in the face of increasingly variable and warming ocean conditions.
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Natural spawner abundance levels of Snake River Chinook Salmon populations are far below ESA
abundance thresholds (Table 2) and the Big Sheep population became functionally extirpated by the
early 2000s. The low abundance and perpetuation of low SARs, due in large part to FCRPS
configuration and operations, pose both genetic and demographic risks that lead to a high
extirpation risk (McElhany et al. 2000; ICTRT 2007; Thompson et al. 2019) to Snake River stream-type
Chinook Salmon. The NPCC SAR objectives provide a readily measured metric that gauges whether
life cycle survival rates can achieve ESA recovery goals and make progress toward broad-scale

salmon restoration efforts (ISAB 2018).

Abundant stream-type Chinook Salmon populations are important socially, culturally, and legally to
the Columbia region, to provide tribal, sport and commercial fishing. Restored, healthy stream-type
Chinook Salmon populations provide essential services to the ecosystem through the delivery of
critical marine nutrients and a food source for wildlife (ISG 1999). Restoring the ecosystem function
requires a consistent increased level of returning adults to the Snake and Columbia River stream-
type Chinook Salmon populations affected by the FCRPS. Restoration activities should be focused
where there is the greatest potential to increase productivity and where the level of risk to meet
population recovery and rebuilding goals is lowest -- an approach consistently supported in the peer-
reviewed literature from scientific investigations of ecology (Crouse et al. 1987; Mangel et al. 2006;

Budy and Schaller 2007).
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Table 1. Study populations of Chinook salmon by major population group with selected habitat and hatchery characteristics.

First Year
Weighted of
Major Population Adult Life Habitat Habitat Hatchery
Group Population® Abbreviation® History Type! Ecoregion? Quality Score? Rating* Return®
Upper Salmon (USR) Lemhi R. SRLEM SPRING MR 7.80 low NA
Upper Salmon R. Mainstem SRUMA SPRING 1B 5.55 med 1985
East Fork Salmon R. SREFS SPR/SUM MR/ IB 3.50 high 1984
Valley Cr. SRVAL SPRING 1B 5.20 med NA
Middle Fork Salmon Big Cr. MFBIG SPR/SUM 1B 2.00 high NA
(MFS) Bear Valley Cr. MFBEA SPRING 1B 1.50 high NA
Marsh Cr. MFMAR SPRING 1B 2.00 high NA
Sulphur Cr. MFSUL SPRING 1B 3.00 high NA
South Fork Salmon South Fork Salmon R. Mainstem SFMAI SUMMER 1B 4.70 med 1982
(SFS) East Fork South Fork Salmon R. SFEFS SUMMER 1B 4.40 med 2002
Secesh R. SFSEC SUMMER 1B 4.25 med NA
Grande Ronde/Imnaha Imnaha R. Mainstem IRMAI SPR/SUM BM 2.95 high 1986
(GRIM) Big Sheep Cr. IRBSH SPRING BM 4.60 med 1993
Wenaha R. GRWEN SPRING BM 3.35 high NA
Lostine R. GRLOS SPRING BM 8.95 low 2004
Minam R. GRMIN SPRING BM 3.75 high NA
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Catherine Cr. GRCAT SPRING BM 13.00 low 1987

Upper Grande Ronde R. Mainstem GRUMA SPRING BM 9.05 low 1987

John Day (JDA) John Day R. Upper Mainstem JDUMA SPRING BM/CP 13.05 low NA
Middle Fork John Day R. JDMFK SPRING BM/CP 11.70 low NA

North Fork John Day R. JDNFK SPRING BM/CP 10.90 low NA

1 Source: ICTRT (2007)

2 U.S. Environmental Protection Agency ecoregion captures the dominant geology and biome; CP= Columbia Plateau, BM= Blue Mountains, IB= Idaho Batholith,
MR=Middle Rockies

3 Source: NMFS (2004) and Budy and Schaller (2007), a higher score indicates a greater probability of degradation

4 Habitat quality for Snake River ESU from Budy and Schaller (2007); Habitat quality for John Day populations applied the methods of Budy and Schaller( 2007) in this
study.

> First year in which adult (age >4) Chinook Salmon returned from hatchery program(s) operating within a population. NA = not applicable.
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Table 2. Summary statistics for recent period (brood years 1998-2010) for Snake River and John Day River stream-type Chinook Salmon

populations.
Natural
Fraction of Minimum Origin
hatchery Abundance Spawners NOS as % Recruits as
Region, Brood spawners  Threshold (NOS)post NOSas% pre-1970 Recruits % pre
MPG Population Years post 1997 (MAT) 1997 MAT spawners  post 1997 1970
Snake River
USR SRLEM 1957-2010 0.00 1000 164 16% 10% 270 4%
SRUMA 1957-2010 0.36 1000 473 47% 35% 812 12%
SREFS 1957-2010 0.01 1000 365 37% 20% 690 12%
SRVAL 1957-2010 0.00 500 119 24% 17% 243 12%
MFS MFBEA 1957-2010 0.00 750 518 69% 32% 937 15%
MFMAR 1957-2010 0.00 500 272 54% 27% 582 12%
MFSUL 1957-2010 0.00 500 74 15% 22% 148 11%
MFBIG 1957-2010 0.00 1000 237 24% 38% 371 17%
SFS SFMAI 1957-2009 0.38 1000 824 82% 34% 1672 30%
SFEFS 1957-2009 0.37 1000 355 36% 42% 743 30%
SFSEC 1957-2009 0.04 750 658 88% 99% 1247 83%
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GRIM IRMAI 1949-2010 0.61 1000 528 53% 24% 1036 15%

IRBSH 1964-2004 0.79 500 20 4% 3% 42 2%
GRWEN 1949-2010 0.04 750 431 57% 29% 711 11%
GRLOS 1949-2009 0.41 1000 373 37% 44% 1046 22%
GRMIN 1954-2010 0.02 750 467 62% 46% 877 25%
GRCAT 1953-2010 0.44 1000 135 14% 12% 392 8%
GRUMA 1956-2009 0.37 1000 46 5% 11% 211 10%

John Day River

JDA JDUMA 1959-2010 0.03 NA 926 NA 495% 1826 269%
JDMFK 1960-2010 0.03 NA 716 NA 439% 1241 180%
JDNFK 1959-2010 0.03 NA 1751 NA 102% 2621 43%

Table 3. Analysis of covariance results for Ricker recruitment functions that used period (treatment) and spawners (covariate) for stream-

type Chinook salmon Major Population Groups (MPG) and populations from the Snake River and John Day River regions, brood years

1950s-2010.
Slope
Region, Brood Intercept Intercept Intercept Intercept p- Slope p- homogeneity
MPG Population Years pre1970 post1974 difference value Slope value R? p-value
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Snake River

USR SRLEM 1957-2010 2.62 0.62 2.01 <0.01 -0.0008 <0.01 0.24 <0.01
SRUMA 1957-2010 2.95 1.17 1.78 <0.01 -0.0010 <0.01 0.48 0.71

SREFS 1957-2010 2.99 0.84 2.15 <0.01 -0.0010 <0.01 0.26 0.10

SRVAL 1957-2010 3.05 0.86 2.19 <0.01 -0.0027 <0.01 0.35 <0.01

MFS MFBEA 1957-2010 3.91 1.11 2.80 <0.01 -0.0016 <0.01 0.34 0.11
MFMAR 1957-2010 3.87 0.93 2.94 <0.01 -0.0023 <0.01 0.39 0.06

MFSUL 1957-2010 3.69 0.96 2.73 <0.01 -0.0066 <0.01 0.39 0.05

MFBIG 1957-2010 2.99 1.15 1.84 <0.01 -0.0029 <0.01 0.30 <0.01

SFS SFMAI 1957-2009 1.75 0.64 1.11 <0.01 -0.0004 <0.01 0.28 <0.01
SFEFS 1957-2009 2.45 1.03 1.42 <0.01 -0.0016 <0.01 0.38 0.25

SFSEC 1957-2009 1.60 1.17 0.43 0.09 -0.0012 <0.01 0.26 0.02

GRIM  IRMAI 1949-2010 2.39 0.66 1.73 <0.01 -0.0006 <0.01 0.57 <0.01
IRBSH 1964-2004 1.65 -0.81 2.46 0.09 -0.0009 0.32 0.23 0.92

GRWEN 1949-2010 2.51 0.46 2.05 <0.01 -0.0008 0.01 0.38 0.16

GRLOS 1949-2009 3.21 1.07 2.14 <0.01 -0.0018 <0.01 0.54 0.54

GRMIN 1954-2010 2.41 0.80 1.60 <0.01 -0.0010 <0.01 0.45 0.08

GRCAT 1953-2010 2.74 0.23 2.50 <0.01 -0.0009 <0.01 0.40 0.36

GRUMA 1956-2009 3.40 0.59 2.81 <0.01 -0.0036 <0.01 0.53 0.21

John Day River

DA JDUMA 1959-2010 1.86 1.08 0.78 <0.01 -0.0008 <0.01 0.36 <0.01
JIDMFK 1960-2010 1.89 1.43 0.47 0.17 -0.0017 <0.01 0.44 0.02
JDNFK 1959-2010 2.66 1.45 1.22 <0.01 -0.0007 <0.01 0.61 0.41
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Table 4. Regression results for SRl vs. In(SAR) for Snake River populations, Snake River and John Day

River major population groups (MPGs) and for combined Snake River and John Day River data.

Population
Group n a SE(a) P(a) B SE(B) P(B) R?
Snake River
USR 41 3.2350 0.5151 <0.0001 1.0816 0.1174 <0.0001 0.69
MFS 41 3.5162 0.6024 <0.0001 1.2699 0.1373 <0.0001 0.69
SFS 41 1.9981 0.3510 <0.0001 0.6647 0.0800 <0.0001 0.64
GRIM 41 2.6846 0.4458 <0.0001 0.9583 0.1016 <0.0001 0.70
All Snake MPGs 41 2.8907 0.3504 <0.0001 1.0082 0.0799 <0.0001 0.80
Mid-Columbia
JDA 13 1.4417 0.5187 0.0179 0.5720 0.1569 0.0038 0.55
All MPGs 54 2.6536 0.2600 0.0000 0.9516 0.0626 <0.0001 0.82
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Table 5. Predicted percent of historical productivity (95% prediction interval) at different SAR levels
for Snake River populations, Snake River and John Day River MPGs, and for combined Snake River
and John Day River data. Predicted productivity is estimated from the regression parameters for SRI

vs. In(SAR) for the population groups (Table 4).

SAR level
Population Group 1% 2% 4% 6% 8%
Snake River
USR 18% 37% 78% 121% 165%

(5%-60%)

MFS 10%
(2%-41%)

SFS 35%
(15%-80%)

GRIM 18%

(6%-52%)
All Snake MPGs 17%
(8%-40%)

Mid-Columbia
JDA 30%
(12%-75%)
All MPGs 18%

(8%-41%)

(11%-127%)
23%
(5%-99%)
55%
(24%-127%)
35%
(12%-100%)
35%
(15%-81%)

45%

(20%-102%)

34%
(15%-78%)

(22%-275%)
57%
(13%-246%)
87%
(37%-205%)
67%
(23%-199%)
70%
(30%-165%)

67%

(31%-146%)

66%
(29%-152%)

(34%-436%)
95%
(21%-42%)
114%
(48%-272%)
99%
(33%-300%)
106%
(44%-252%)

85%

(38%-187)%

98%
(42%-226%)

(45%-608%)
136%
(30%-624%)
138%
(57%-334%)
130%
(42%-402%)
141%
(58%-342%)

100%

(44%-226%)

128%
(55%-299%)

This article is protected by copyright. All rights reserved

BPA-2021-00513-F 5947



List of Figures

Figure 1. Map of the Columbia and Snake rivers showing the spawning and rearing areas currently
occupied by John Day River and listed Snake River stream-type Chinook Salmon (shaded areas). The
study populations are within five major population groups: John Day River, Grande Ronde/Imnaha
(GRIM), South Fork Salmon (SFS), Middle Fork Salmon (MFS), and Upper Salmon River (USR).
Population abbreviations are defined in Table 1. Dates of dam completion for eight hydropower
dams on the lower Snake River and Columbia River are : Lower Granite Dam (LGR 1975), Little Goose
Dam (LGS 1970), Lower Monumental Dam (LMN 1969), Ice Harbor Dam (IHR 1961), McNary Dam
(MCN 1953), John Day Dam (JDA 1968), The Dalles Dam (TDA 1957), and Bonneville Dam (BON
1938). Smolt collection and transportation facilities are LGR, LGS, LMN and MCN.

Figure 2. SRI patterns (top panel) and SARs (bottom panel) for Snake River (solid line) and John Day

River (dashed line) stream-type Chinook Salmon.

Figure 3. SRl and SAR patterns of Snake River stream-type Chinook Salmon by decade of smolt
migration, 1964-2012. Solid line represents model estimates based on combined (run reconstruction
and PIT tag) SAR data set. Shaded (gray) region represents 95% prediction intervals. Dashed lines

represent 95% confidence intervals.

Figure 4. SRI and SAR patterns by Major Population Group (MPG) for Snake River and John Day River
stream-type Chinook Salmon. Solid lines represent model estimates fit through combined SAR data
set. Shaded (gray) region represents 95% prediction intervals. Dashed lines represent 95%

confidence intervals.

Figure 5. SRI and SAR patterns for Snake River and John Day River stream-type Chinook Salmon.
Regression line is fit through combined SAR data set. Shaded (gray) region represents 95% prediction

intervals. Dashed lines represent 95% confidence intervals.

Figure 6. SRI and SAR patterns for Snake River stream-type Chinook Salmon. Regression line is fit
through SAR data set based on run reconstruction. Shaded (gray) region represents 95% prediction

intervals. Dashed lines represent 95% confidence intervals.
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From: Erin Rechisky

Sent: Thu Apr 23 14:29:10 2020

To: David Welch; Petersen,Christine H (BPA) - EWP-4
Cc: Aswea Porter

Subject: [EXTERNAL] RE: Next steps?

Importance: Normal

| believe they cited our paper as an example of early arrival to the estuary as a mechanism for delayed mortality.
Christine, can you send an example of a handout?

Erin

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

Sent: April 22, 2020 5:27 PM

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

Cc: Erin Rechisky <Erin.Rechisky@Kintama.com>; Aswea Porter <Aswea.Porter@Kintama.com>
Subject: RE: Next steps?

Thanks. | had heard that Charlie’s paper was going to come out soon, but | hadn’t seen it. | did have a
good laugh in quickly skimming it just now—for perhaps the first time ever they have cited one of our
delayed mortality papers! However, here is the (only) citation: “The outmigration experience results in an
accumulation of injuries, multiple stress events, and alteration of estuary arrival timing: mechanisms that may
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explain delayed mortality (Budy et al. 2002; Muir et al. 2006, Scheuerell et al. 2009; Rechisky et al. 2012).”.

So, it is nice to be cited (I suppose), but they have apparently felt compelled to cite us in a way that
suggests we support that claim. Of course, we don’t. The explicit test we did<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>