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In Memoriam

Andrew Dutterer, a leader in river restoration for the Oregon Watershed Enhancement Board, passed
away in 2021. We greatly appreciated his high-quality work in this review process for the Willamette
Bi-Op Habitat Restoration project. The ISRP recognizes his contributions to the restoration of the rivers
of the Pacific Northwest and to the Fish and Wildlife Program. He shared his knowledge and love of
rivers with kindness and enthusiasm. His undaunted hope for the future will inspire conservation of the
streams and rivers of our region for years to come.



https://obits.oregonlive.com/us/obituaries/oregon/name/andrew-dutterer-obituary?id=25684293
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and Wildlife, and NOAA Fisheries. We take steps to avoid introducing the appearance of conflict or bias
into reviews, including the recusal of panel members on reviews of specific proposals where
appropriate.
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Table of projects

The sequence of projects below is organized geographically by subbasin starting at the estuary moving upriver covering the mainstem
tributaries through the upper Columbia (Wenatchee, Entiat, Methow, and Okanogan) and then the Snake River tributaries. ISRP
recommendations in italics are from the response loop. Click page numbers to jump to reviews.

ID | Title | Proponent | Meets ISRP Criteria? | Page
Basinwide Hatchery and Genetic Research, Monitoring, and Evaluation
200900900 Basinwide Supplementation Evaluation Project Columbia River Inter-Tribal Fish Commission Yes 30
200890700 Genetic Assessment of Columbia River Stocks Columbia River Inter-Tribal Fish Commission Yes 35
201003100 IDFG Genetic Monitoring of Snake River Steelhead Idaho Department of Fish and Game Yes 40
and Chinook Salmon
Estuary and Lower Columbia
200300700 Columbia River Estuary Ecosystem Monitoring Lower Columbia Estuary Partnership (LCEP) Conditional 47
200301100 Columbia River Estuary Habitat Restoration Lower Columbia Estuary Partnership (LCEP) Conditional 57
201000400 CREST Estuary Habitat Restoration Columbia River Estuary Study Taskforce (CREST) Conditional 65
201007000 Lower Columbia River Estuary Scoping and Washington Department of Fish and Wildlife (WDFW) Conditional 73
Implementation
201007300 Columbia Land Trust Estuarine Restoration Columbia Land Trust Yes 79
201201500 Cowlitz Indian Tribe Habitat Restoration and Cowlitz Indian Tribe Conditional 83
Conservation Program
199306000 Select Area Fishery Enhancement Oregon Department of Fish and Wildlife Conditional 88
Willamette River
200901200 | Willamette Bi-Op Habitat Restoration Project | Oregon Watershed Enhancement Board | Yes | 92
Wind River
199801900 | Wind River Watershed | U.S. Forest Service | Conditional | 96
Hood River
199802100 Hood River Fish Habitat Confederated Tribes of Warm Springs (CTWS) Conditional 103
198805303 Hood River Production Program Confederated Tribes of Warm Springs (CTWS) Yes 108
Klickitat River and Rock Creek
199705600 Yakama Southern Territories Habitat Project (STHP) Yakama Nation Fisheries Yes 117
198812035 Klickitat River Management & Data Project (YKFP) Yakama Nation Fisheries Not Applicable 121
199701335 Klickitat River Operations and Maintenance (O&M) Yakama Nation Fisheries Not Applicable 123
for Hatcheries and Acclimation Sites-Yakima/Klickitat
Fisheries Project (YKFP)
199506335 YKFP Klickitat Subbasin Monitoring and Evaluation Yakama Nation Fisheries Conditional 125
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ID Title | Proponent | Meets ISRP Criteria? | Page
Deschutes River and Trout Creek
199404200 Trout Creek Operations and Maintenance (O&M) ODFW Conditional 130
199802800 Trout Creek Watershed Restoration Jefferson County Soil & Water Conservation District (SWCD) | Conditional 135
200830100 Habitat Restoration Planning, Design, and Fish Habitat Program, Fisheries Department, Confederated Conditional 140
Implementation within the Boundaries of the Tribes of the Warm Springs Reservation of Oregon
Confederated Tribes of the Warm Springs Reservation
of Oregon, Lower Deschutes River, Oregon Project
200830600 Deschutes River Fall Chinook Research and Confederated Tribes of Warm Springs No proposal received | 145
Monitoring
200831100 Natural Production Management and Monitoring Confederated Tribes of Warm Springs No proposal received | 145
John Day River
198402100 John Day Habitat Enhancement Oregon Department Fish and Wildlife Conditional 146
199306600 Oregon Fish Screens Project Oregon Department of Fish & Wildlife Conditional 156
200739700 John Day Watershed Restoration Confederated Tribes of the Warm Springs Reservation of Yes 164
Oregon
200001500 Upper John Day Conservation Lands Program Confederated Tribes of the Warm Springs Reservation of Conditional 168
Oregon
200003100 Enhance Habitat in the North Fork John Day River Confederated Tribes of the Umatilla Indian Reservation Yes 172
200102100 Wasco County Riparian Buffers Wasco County Soil and Water Conservation District Conditional 175
200203400 Riparian Buffers in Wheeler County Wheeler Soil & Water Conservation District Conditional 180
200203500 Riparian Habitat Protection and Enhancement in Gilliam County Soil and Water Conservation Conditional 186
Gilliam County
199801600 John Day River Salmonid Monitoring to Inform ODFW Yes 192
Recovery
Umatilla River
198710001 Umatilla Anadromous Fish Habitat Project Confederated Tribes of the Umatilla Indian Reservation Yes 197
199000501 Umatilla Basin Natural Production Monitoring and Confederated Tribes of the Umatilla Indian Reservation Yes 198
Evaluation Project (M&E)
198902401 Evaluate Umatilla Juvenile Salmonid Outmigration Oregon Department of Fish & Wildlife Yes 208
198802200 Umatilla and Walla Walla Fish Passage Operations Confederated Tribes of the Umatilla Indian Reservation Conditional 212
198343600 Umatilla Passage Operations and Maintenance (O&M) | Westland Irrigation District Not Applicable 214
198903500 Umatilla Hatchery Operations and Maintenance Oregon Department of Fish and Wildlife Conditional 216
(0&M)
198343500 Umatilla Hatchery Satellite Facilities Operations and Confederated Tribes of the Umatilla Indian Reservation Conditional 223
Maintenance (O&M) (CTUIR)
199000500 Umatilla Hatchery Monitoring and Evaluation (M&E) Oregon Department of Fish and Wildlife Yes 230
Walla Walla and Touchet Rivers
199604601 Walla Walla River Fish Habitat Enhancement Umatilla Confederated Tribes (CTUIR) Conditional 236
200739600 Walla Walla Basinwide Tributary Passage and Flow Walla Walla Basin Watershed Council Conditional 239

iv
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ID Title Proponent Meets ISRP Criteria? | Page

200902600 Umatilla Tribe Ceded Area Juvenile & Adult Fish Confederated Tribes of the Umatilla Indian Reservation Conditional 244
Passage Improvement

200721700 Walla Walla River Passage Operations and Gardena Farms Dist. 13 Not Applicable 249
Maintenance (O&M)

200003802 Walla Walla Hatchery Operations and Maintenance Confederated Tribes of the Umatilla Indian Reservation Conditional 250
(0&M) (CTUIR)

200003900 Walla Walla Sub-Basin Salmonid Monitoring and CTUIR Yes 254
Evaluation Project

200003901 Touchet River VSP Monitoring Washington Department of Fish & Wildlife Conditional 260

Yakima River

199200900 Yakima Phase Il Fish Screens Operations and Washington Department of Fish & Wildlife Not Applicable 265
Maintenance (O&M)

200739800 Yakima Tributary Access & Habitat Program Washington Resource Conservation and Development Conditional 266

199206200 Lower Yakima Valley Riparian Wetlands Restoration Yakama Nation Wildlife, Range & Vegetation Conditional 272

199603501 Yakama Reservation Watersheds Project (YRWP) Yakama Nation Fisheries Yes 276

199705100 Yakima Basin Habitat Project Tribes and Bands of the Yakama Nation Conditional 281

200900200 Status and Trend Annual Reporting and Information Yakama Nation Fisheries Not Applicable 290
Management

201003000 Yakima Steelhead VSP Project Yakama Nation Yes 294

199506325 Yakima River Monitoring and Evaluation Yakama Nation Fisheries Conditional 300

199701325 Yakima River Operations and Maintenance Yakama Nation Fisheries Yes 304

198812025 Yakima River Management, Research, and Data Yakama Nation Fisheries Not Applicable 305

199506425 Policy, Plan, and Technical Support of Washington Washington Department of Fish and Wildlife Not Applicable 307
Department of Fish and Wildlife (WDFW) —
Yakima/Klickitat Fisheries Project (YKFP)

Upper Columbia Rivers: Wenatchee, Entiat, Methow, and Okanogan

201000100 Upper Columbia Programmatic Habitat Upper Columbia Salmon Recovery Board Conditional 310

200900300 Upper Columbia Habitat Restoration Confederated Tribes and Bands of the Yakama Nation Conditional 317

200850300 Studies on Factors Limiting Abundance of Okanogan Columbia River Inter-Tribal Fish Commission (CRITFC) Conditional 326
and Wenatchee Sockeye Salmon

201003400 Upper Columbia Spring Chinook Salmon and Washington Department of Fish & Wildlife Yes 330
Steelhead Juvenile and Adult Abundance,
Productivity, and Spatial Structure Monitoring

201003300 Reproductive Success of Hatchery and Natural Origin Washington Department of Fish and Wildlife Yes 335
Steelhead in the Methow

200302200 Okanogan Basin Monitoring & Evaluation Program Confederated Tribes of the Colville Reservation Conditional 339
(OBMEP)

200303900 Monitor and Evaluate (M&E) Reproductive Success NOAA/NMFS/NWFSC Yes 344

and Survival in Wenatchee River
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ID Title Proponent Meets ISRP Criteria? | Page
199604200 Restore Salmon Creek for Anadromous Fish Confederated Tribes of the Colville Reservation (CTCR) Conditional 347
200810400 Land and Water Acquisition Confederated Tribes of the Colville Reservation (CTCR) Yes 352
200722400 Upper Columbia Habitat Implementation Program Confederated Tribes of the Colville Reservation (CTCR) Conditional 356
200810200 Okanogan Habitat Acquisition and Restoration Bonneville Power Administration Conditional 360
200302300 Chief Joseph Hatchery Program Confederated Tribes of the Colville Reservation (CTCR) Conditional 364
199604000 Upper Columbia Production Projects Yakama Nation Fisheries Resource Management Conditional 368
Lower Snake, Tucannon, and Asotin Rivers
200740100 Kelt Reconditioning and Reproductive Success Columbia River Inter-Tribal Fish Commission Conditional 379
Evaluation Research
201007700 Tucannon River Programmatic Habitat Project Snake River Salmon Recovery Board (SRSRB) Yes 383
199401806 Tucannon Stream and Riparian Restoration Columbia Conservation District Conditional 387
200820200 CTUIR Tucannon Basin Fish Habitat Enhancement Confederated Tribes of Umatilla Indian Reservation (CTUIR) | Conditional 392
Project
201005000 Tucannon River Steelhead Supplementation M&E Washington Dept of Fish and Wildlife Yes 396
199401805 Asotin County Enhancement and Restoration Project Asotin County Conservation District Yes 401
200205300 Lower Snake River Steelhead VSP Monitoring Washington Department of Fish and Wildlife Yes 407
Grande Ronde and Imnaha Rivers
198402500 Grande Ronde and Umatilla Fish Habitat Oregon Department of Fish and Wildlife (ODFW) Yes 414
Improvement
199202601 Grande Ronde Model Watershed Grande Ronde Model Watershed Foundation Conditional 417
200739300 Protect & Restore NE OR & SE WA Watershed Habitat | Nez Perce Tribe Not Applicable 427
199701501 Imnaha River Steelhead Status and Smolt Monitoring Nez Perce Tribe Yes 429
199800702 Grande Ronde Supplementation: Lostine River Nez Perce Tribe Conditional 438
Operation and Maintenance and Monitoring and
Evaluation
199608300 CTUIR Grande Ronde Watershed Restoration Confederated Tribes of the Umatilla Indian Reservation Conditional 441
200820700 CTUIR Priority Stream Corridor Conservation and Confederated Tribes of the Umatilla Indian Reservation Conditional 446
Protection (Umatilla Tribe Protection and Capital
Acquisition)
200820600 Instream Flow Restoration Confederated Tribes of the Umatilla Indian Reservation Conditional 450
200901400 Biomonitoring of Fish Habitat Enhancement Umatilla Confederated Tribes (CTUIR) Does not meet 456
200900400 Evaluating salmonid and stream ecosystem response Columbia River Inter-Tribal Fish Commission Yes 469
to conservation measures and environmental
stressors in the Columbia River basin
199202604 Grande Ronde Salmonid Life Cycle Monitoring Project | Oregon Department of Fish and Wildlife Response requested - | 472
pending
200708300 Grande Ronde Supplementation Monitoring and Umatilla Confederated Tribes (CTUIR) Conditional 478

Evaluation (M&E) on Catherine Creek/Upper Grande
Ronde River

Vi
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199800703 Grande Ronde Supplementation O&M on Catherine CTUIR Yes 481
Creek and upper Grande Ronde River

Lower Snake and Clearwater River

199005500 Idaho Salmon and Steelhead Monitoring and Idaho Department of Fish and Game Yes 484
Evaluation (M&E) Studies

199102800 Pit Tagging Wild Chinook NOAA Fisheries Yes 489

199608600 Clearwater Focus Program Idaho Governor’s Office of Species Conservation Not Applicable 493

200860400 Potlatch River Watershed Habitat Improvements Idaho Governor’s Office of Species Conservation Conditional 497

200206100 Potlatch River Watershed Restoration — Latah SWCD Latah Soil and Water Conservation District Conditional 505
Project Development

200207000 Restoring Anadromous Fish Habitat in the Lapwai Nez Perce Soil and Water Conservation District Yes 513
Creek Watershed

199706000 NPT DFRM Focus Watershed Restoration Program Nez Perce Tribe Department of Fisheries Resources Not Applicable 519

Management — Watershed Division

199607702 Lolo/Selway Watershed Restoration Nez Perce Tribe DFRM Watershed Conditional 523

199901700 Protect and Restore Lapwai Creek Watershed Nez Perce Tribe Yes 528

200739500 Protect & Restore Lochsa Watershed Nez Perce Tribe Department of Fisheries Resources Conditional 533

Management: Watershed Division

200207200 Red River & Newsome Creek Watershed Restoration Nez Perce Tribe Conditional 537

201000300 Lower South Fork Clearwater/ Slate Creek Watershed | Nez Perce Tribe Yes 542
Restoration

201008600 Protect and Restore Crooked and American River Nez Perce Tribe Department of Fisheries Resources Conditional 546
Watersheds Management Watershed Division

200206800 Clearwater and Wallowa Parr Distribution and Habitat | Nez Perce Tribe Conditional 551
Assessment

201005700 Snake Basin Anadromous Assessments Nez Perce Tribe Yes 562

200206000 Nez Perce Harvest Monitoring on Snake and Nez Perce Tribe Yes 567
Clearwater Rivers

198335003 Nez Perce Tribal Hatchery — Monitoring and Nez Perce Tribe Yes 571
Evaluation (M&E)

198335000 Nez Perce Tribal Hatchery Operations and Nez Perce Tribe Conditional 577
Maintenance (O&M)

Salmon River

199401500 Idaho Fish Screening Improvement Idaho Department of Fish and Game Yes 582

200739900 Upper Salmon Screening Tributary Passage Idaho Department of Fish and Game Yes 584

200739400 Upper Salmon Basin Habitat Restoration Idaho Governor’s Office of Species Conservation Yes 587

200860300 Pahsimeroi River Habitat Idaho Governor’s Office of Species Conservation Yes 593

201007200 Lemhi River Restoration Idaho Office of Species Conservation (OSC) Yes 597

200860800 Idaho MOA/Fish Accord Water Transactions Idaho Governor’s Office of Species Conservation Yes 601

Vii
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200726800 Expense Idaho Watershed Habitat Restoration Custer Soil and Water Conservation District Yes 604

200712700 East Fork of South Fork Salmon River Passage Nez Perce Tribe Yes 609
Restoration

199604300 Johnson Creek Artificial Propagation Enhancement Nez Perce Tribe Yes 613

199405000 Salmon River Habitat Enhancement Shoshone-Bannock Tribes Conditional 619

200205900 Yankee Fork Salmon River Restoration Project Shoshone Bannock Tribes Response requested - | 624

pending

200890400 Salmon River Basin Nutrient Enhancement Shoshone-Bannock Tribes Conditional 630

200890500 Supplementation Projects Shoshone-Bannock Tribes Conditional 637

200890600 Crystal Springs Hatchery Planning, Operations, and Shoshone-Bannock Tribes Not Applicable 642
Maintenance

200740200 Snake River Sockeye Captive Propagation Idaho Department of Fish and Game Yes 645
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ISRP Final Report: Review of
Anadromous Fish Habitat and Hatchery Projects

Introduction

This report provides the Independent Scientific Review Panel’s (ISRP?) final comments and
recommendations on 122 proposals submitted for the Anadromous Fish Habitat and Hatchery
Review to implement the Columbia River Basin Fish and Wildlife Program (hereafter
“Program”).2 The ISRP reviewed the proposals to determine if they [1] are based on sound
scientific principles; [2] benefit fish and wildlife; and [3] have a clearly defined objective and
outcome with [4] provisions for monitoring and evaluation of results. The ISRP finds that 48
proposals meet those scientific review criteria and 59 proposals meet criteria with conditions
requiring further action, and 1 proposal does not meet criteria. Twelve proposals were not
amenable to scientific review and thus received “not applicable” recommendations. Two other
projects were given a time extension to complete their responses to our preliminary review. A
final review of those projects is anticipated by spring 2022.

This review is limited to projects currently funded under the Program. Although new project
proposals were not solicited, proponents of ongoing projects could describe new work
elements, phases, or objectives for their projects based on adaptive management or new
priorities, within existing budget constraints. Most of the 124 projects in this review have been
the subject of numerous past reviews. Consequently, in the Council’s guidance document to
project proponents, the Council stated that important functions of this review are to evaluate:

e project results and accomplishments; the degree to which project objectives are being
achieved

e how each project has adapted proposed future work based on those results; specifically,
the degree to which project objectives, actions, and methods reflect new information
gained from those results

e clear delineation of progress towards completion

e how well the project proponents have responded to the scientific and management
issues identified in previous Council reviews and recommendations

e the collective progress of particular groups of projects that have a similar focus

1“ISRP” refers to both ISRP members and Scientific Peer Review Group (PRG) members.
2 There are 124 projects identified for this review, but reviews of two proposals are waiting for proposals from the
project proponents.
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Overall, we are impressed with the proponents’ commitment to the objectives of the Program
as evident in their many accomplishments, the effort they devoted to the proposals and
presentations, and their constructive approach toward scientific review. In addition to
recommendations and comments on each project, our report highlights some of the projects’
many accomplishments, describes the review process, and provides programmatic comments
that apply across projects and are intended to improve Program and project evaluation and
performance. Our programmatic comments focus on habitat restoration monitoring and
evaluation (M&E) and future project reviews, but we also highlight a few programmatic issues
from past reports and some that were raised as part of this review that would benefit from
continued and increased attention. These issues include:

e implications of flat funding on projects being able to implement their proposed actions
as scientifically reviewed

e recognition of traditional ecological knowledge and multiple ways of knowing in
scientific review

e dire conditions of some salmon and steelhead stock

¢ climate change

e long-term fitness effects of hatchery supplementation and straying on natural
populations

¢ habitat assessment and prioritization methods

o density dependence — relationship of habitat capacity, restoration, and hatchery
releases and harvest

We did not have time to fully examine these other programmatic issues as part of this review,
but we look forward to exploring these more fully in the future, perhaps as part of a 25-year
ISRP retrospective report.



Project Accomplishments

The ISRP is impressed with the substantial accomplishments of the full suite of anadromous fish
habitat and hatchery projects implemented under the Council’s Fish and Wildlife Program. The
accomplishments, new knowledge, and information generated both by individual projects and
multiple project programs in this review have contributed extensively to the Program’s goals
and numerous tribal, state, and federal recovery and management plans in all geographic areas
from the estuary upriver to the headwaters of the Upper Columbia and Snake river tributaries
and in management and mitigation efforts generally.

The ISRP reviewed projects in three major and often overlapping programmatic categories:

e artificial propagation and associated M&E (34 projects)

e habitat protection and restoration (69 projects), and

e monitoring and evaluation to inform habitat actions, habitat and population status and
trends analyses, and other Program needs (21 projects).

The depth and breadth of achievements for all 124 projects combined are extensive and not
easily captured in a simple summary. However, there are numerous exemplary projects with
impressive accomplishments and sound future plans that illustrate important contributions to
management and recovery of anadromous fishes in the Columbia River Basin.

Below, we highlight a few of the many excellent projects from each of the three categories to
illustrate the diversity of outstanding projects both geographically and based on overall
purpose.

Artificial Propagation

Artificial propagation is used as a management tool throughout the Columbia Basin to
accomplish various management objectives (see the Council’s Hatchery Story Map web tool).
Within the Council’s Program, hatcheries are operated to restore tribal, recreational, and
commercial fisheries, supplement natural population production, re-establish natural
production through reintroductions, and conserve genetic resources.

The steelhead kelt reconditioning and reproductive success evaluation project (200740100) has
been underway since 2000, at which time little was known about reconditioning kelts (i.e.,
repeat spawners). Over the past decade this Columbia River Inter-Tribal Fish Commission
(CRITFC) project has developed a successful strategy for kelt reconditioning by identifying how
to collect kelts; successfully rear them to maturation; and assess maturity status, release
location criteria, benefits to target populations, reproductive success, physiology, and homing
fidelity. Many critical uncertainties have been resolved and sound production strategies have
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been identified. The project has demonstrated that kelt reconditioning and release back to
natal areas is a viable option for enhancing spawner abundance. The project has progressed to
the point that it is time to shift into production mode with much broader management
application, once additional kelt holding facilities are constructed. This project provides an
excellent example of developing a relatively uncertain approach into a viable management
alternative to enhance spawner abundance in natural steelhead populations. The extensive
monitoring and evaluation have been instrumental in the success of the project and its rate of
progress.

The Mid-Columbia Coho Reintroduction Project (component of 199604000) has made
impressive progress reintroducing coho in the Wenatchee and Methow subbasins, where coho
were extirpated decades ago. The proponents have developed productive partnerships with
local Public Utility Districts, private landowners, ODFW, WDFW, and the USFWS. Coho are now
spawning successfully in both subbasins, and spawner distribution has expanded through time.
This project of the Confederated Tribes and Bands of the Yakama Nation has been able to
develop broodstock from subbasin specific returns, and a selective breeding program has been
developed to produce adults that can reach Tumwater Falls and spawn above the falls. The
reintroduction effort in the Methow River has progressed to the natural production
supplementation phase, the fourth stage of implementation. The project has demonstrated
effective adaptive management and evaluated monitoring results to improve project
performance.

The Johnson Creek Artificial Propagation Enhancement (199604300) is a productive project
attempting to prevent extinction of Johnson Creek Chinook salmon and assess the benefits and
risks of supplementation in general. Despite efforts to enhance natural production in Johnson
Creek, the Chinook salmon population has suffered severe declines in natural origin abundance
in recent years and recruit-per-spawner productivity has been well below 1.0 (i.e., replacement)
for most recent brood years. The severe downward trends in abundance and productivity,
mirrored by most Snake River spring/summer Chinook salmon populations, are of great
concern. Monitoring and evaluation are integral to the project’s success and provide essential
information to assess supplementation benefits and risks for adaptive management. This Nez
Perce Tribe (NPT) project has generated a wealth of information and insights that have
provided the basis for assessing hatchery performance, productivity, relative reproductive
success, life history, survival, genetic variation, and straying. Overall, the results have been
highly encouraging, showing numerous benefits and limited negative or unintended outcomes.
The project provides multiple benefits, including results that have broad application to other
hatchery programs, effective adaptive management based on lessons learned, and sharing of
scientific discoveries through publication and professional presentations.
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The Chief Joseph Hatchery Program (200302300) began in the early 2000s. This program of the
Confederated Tribes of the Colville Reservation includes hatchery operation and maintenance
as well as research, monitoring, and evaluation of four Chinook salmon hatchery programs.
These programs represent some of the first to be developed using many of the
recommendations from Congress’s Hatchery Reform Project, the Hatchery Scientific Review
Group, and other independent science reviews. The hatcheries were developed to meet tribal
trust obligations and have successfully provided fish for harvest, subsistence, ceremonial
purposes, and cultural values. Simultaneously, it serves an important conservation role by
augmenting the abundance of summer/fall Chinook salmon and reintroducing spring Chinook
salmon back into the Okanogan subbasin. The program has specific desired outcomes for
abundance and composition of natural spawners and broodstock. There are well-defined and
comprehensive management and production goals with standards for all aspects of in-hatchery
and post-release performance. The program’s sound adaptive management process clearly
identifies response alternatives that guide annual and longer-term decisions.

Habitat Protection and Restoration

Habitat protection and restoration projects are being implemented in the estuary and nearly
every subbasin in the Columbia River Basin. Diverse strategies are being implemented to
protect and restore critical habitats including floodplain reconnection, wetland and stream
restoration, flow enhancement, fish screening, land acquisition, and upslope restoration.

The Columbia Land Trust Estuarine Restoration Project (201007300) has been underway for just
over a decade. The critical location and unique communities of the Lower Columbia River and
estuary are vital to viability and recovery of all anadromous fish populations in the Columbia
Basin. The Land Trust works on private lands to permanently protect and restore historic
floodplains and reestablish native vegetation. Primary objectives for the project include
restoring natural processes and access to important habitats and improving shallow water
habitats and intertidal wetlands and channels. The project is a critical component of an
extensive multi-agency collaborative effort to restore the estuary. The proponents have
completed 11 acquisition projects, protecting 7,794 acres and restoring an additional 2,798
acres of estuary habitat. There are plans to acquire an additional 636 acres and implement
restoration of 1,380 acres over the next 5 years.

The Wind River Watershed Project (199801900) has many years of important accomplishments
and exemplifies a fully cooperative landscape-scale project for protection and restoration of
aquatic habitat. This United States Forest Service led project is a “collaborative restoration and
research effort directed toward wild steelhead in the Wind River” based on a whole watershed
approach. The project reflects a strong partnership between four primary agencies (U.S. Forest
Service, Washington Department of Fish and Wildlife, U.S. Geological Survey’s Columbia River
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Research Laboratory, and Underwood Conservation District), landowners, and other partners.
Restoration and protection actions are coordinated with a comprehensive and robust research
monitoring and evaluation program including population-level monitoring of abundance,
productivity, spatial structure, and diversity in an intensely monitored watershed program
framework. Restoration work on private and Federal land is guided by several strategic habitat
restoration and action plans tied to watershed assessments, limiting factors, and condition
frameworks. Overall, an impressive range of projects have been completed throughout the
watershed, including road decommissioning, invasive weed control, passage improvement,
riparian vegetation management, and stream and floodplain restoration. Numerous projects
have addressed both adult and juvenile passage limitations. One of the hallmarks of this project
is the significant progress they have achieved in restoring riparian and aquatic habitat on
private lands. The proponents are commended for continuing efforts to understand how
habitat restoration affects steelhead production and viability. The close coordination between
restoration practitioners and researchers in this project is more effective than many of the
other habitat restoration projects reviewed.

The John Day Watershed Restoration project (200739700) was initiated about two decades ago.
This project of the Confederated Tribes of the Warm Springs Reservation of Oregon (CTWSRO)
is an essential component of a comprehensive habitat protection and restoration program in
the John Day River subbasin. This high-impact project has many partnerships, accomplishments,
and a strong record of sharing results. The proponents have developed a diverse, scientifically
robust, and collaborative approach to implementing restoration and monitoring in the basin,
and they have demonstrated strong commitment to managing information. The highly
collaborative nature of the project from sound restoration approaches through monitoring and
data management is a core strength. The project focuses on restoring natural processes and
promoting ecological integrity and sustainability. Diverse strategies are used to improve
floodplain connectivity, instream complexity, upslope conditions, passage, and flow. The
protection and restoration accomplishments over the past 20 years are impressive, including 40
miles of stream restored, 700 miles of accessible stream opened up with barrier removal, over
2,600 LWD structures installed, 19,000 acres of juniper thinning, and over 140,000 trees and
shrubs planted in riparian areas. The project has an effective outreach and public engagement
program. Perhaps most notable is a short film, “Common Ground — John Day Basin Watershed,”
that highlights the projects approach and accomplishments with focus on the collaboration
between the CTWSRO and ranchers along Fox Creek. The film is professional, inspiring, and has
been viewed at multiple film festivals and classrooms in Oregon. The project contributes
significantly to achievement of ESA recovery goals for John Day River steelhead.

The Umatilla Anadromous Fish Habitat project (198710001) is restoring habitat throughout the
Umatilla River subbasin for ESA-listed and non-listed salmonids as well as other important focal
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species including mussels and lamprey. This project of the Confederated Tribes of the Umatilla
Indian Reservation (CTUIR) was initiated to protect, enhance, and restore functional floodplain,
channel, and watershed processes to provide sustainable and healthy habitat for First Foods
species. The ISRP was impressed with the proponent’s process-based restoration approach to
address root causes of poor river ecosystem function that affects habitat conditions and natural
processes for all focal species. The proposal represents an effective integration of traditional
ecological knowledge and western science and is well guided by holistic CTUIR River Vision,
Upland Vision, and First Foods strategies. The project uses a diverse suite of protecting and
restoration approaches and has an impressive list of accomplishments including over 15 miles
of floodplain reconnection, restoring access to 187 miles of blocked habitat, protecting 7,089
acres through acquisition and easements, 3.7 miles of levee removal, 6.8 miles of channel
reconnections, 3,400 pieces of wood added, 690 acres of vegetation plantings, and 4,100 acres
of invasive weed treatments. In addition, 10.6 CFS of instream water rights have been obtained
during critical low flow periods. The project has developed an extensive education and
outreach program that includes local K-12 and college student field days, use of a story map to
display watershed assessments to the public, and numerous other tribal and non-tribal
communication endeavors. This project along with the Supplementation Projects (20089050) of
the Shoshone-Bannock Tribes (SBT) were commended for integration of traditional ecological
knowledge and western science approaches in development of goals and objectives as well as
implementation strategies.

The Idaho Fish Screening Improvement Project (199401500) is an exemplary project and
proposal that should serve as a model for other screening projects in the Pacific Northwest.
Water diversions continue to be a major source of mortality and restrict movement of
salmonids. The primary role of this Idaho Department of Fish and Game (IDFG) project is to
collaborate and develop partnerships with water rights holders and landowners to be granted
easements to install and maintain fish screens. The proponents effectively use literature and
biological data to illustrate the critical need for the project and to demonstrate effectiveness of
actions using metrics that are relevant, meaningful, and relatable. Linking data evaluation with
management of a large portfolio of screens and passage projects has provided substantial
demonstrated survival benefits for fish. The project has an impressive list of accomplishments.
Currently they operate and maintain an inventory of 281 fish screens in five subbasins: 109
Lembhi River, 20 Pahsimeroi River, 29 mainstem Salmon River, 15 North Fork Salmon River, 22
East Fort Salmon River, and 86 in small tributaries. Overall, this has yielded 350 miles of habitat
with protected fish passage on mainstem river corridors. A unique aspect of this project is a
robust but efficient monitoring strategy using fish data to evaluate the effectiveness of
individual screening projects.
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Monitoring and Evaluation

The Fish and Wildlife Program supports diverse monitoring and evaluation (M&E) efforts across
the Columbia River Basin to assess the benefits and risks of habitat and hatchery projects and
assess status and trends of anadromous fish and their habitats. In many cases, monitoring and
evaluation efforts for habitat restoration and hatchery projects are implemented by the
individual projects. However, in other cases M&E projects address broader scale questions
above the individual project level. There have been impressive advancements in the methods
and experimental designs applied within the overall monitoring and evaluation effort, especially
for viable salmonid performance metrics

The John Day River Salmonid Monitoring to Inform Recovery project (199801600) is a status
and trends study that has received positive reviews from the ISRP since its inception. The John
Day River Basin is one of the few basins in the interior Columbia region that has had no recent
hatchery releases; however, straying from Snake River populations is a major concern. The
project has steadily improved its experimental design, refined its field methods and analyses,
and strongly contributes to status and trend monitoring for steelhead and Chinook salmon, life-
cycle models, regional actions, and management of the hydrosystem. This Oregon Department
of Fish and Wildlife (ODFW) project generates information that is critical for regional
management and closely integrated with key management plans and habitat restoration
projects. The project continues to refine and strengthen their methods, combining probabilistic
sampling for steelhead populations and census sampling for adult Chinook salmon populations.
Their data are stored in regional databases and are incorporated into regional planning and
evaluation. When BPA budget cuts prevented them from continuing their monitoring for
certain population and habitat parameters, they obtained external funding for Chinook salmon
escapement assessments and continued to estimate SARs, a critical need for the Fish and
Wildlife Program. The project is currently implementing studies to address climate change and
conducting experiments to determine whether smallmouth bass predation is additive or
compensatory, a complex and important question in the Columbia River Basin. The ISRP
appreciates the proponents’ leadership, constructive response, and thorough summary of
monitoring activities in the John Day River subbasin, for both their project and other
collaborating projects. In our preliminary review, we asked the proponents to lead the
development of an M&E summary and matrix for the John Day River basin. Their matrix
provides an outstanding example of what the ISRP envisioned for M&E matrices, highlighting
the cooperation and integration among projects and identification of collaborative monitoring
and evaluation in a broad geographic area. This exemplary project is a model for other M&E
projects.

The Idaho Genetic Monitoring of Snake River Steelhead and Chinook Salmon Project
(201003100) is innovative and provides valuable information for management of ESA-listed
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Snake River Chinook salmon and steelhead. This IDFG project was initiated in 2010 to test and
implement genetic monitoring programs for Snake River Basin Chinook salmon and steelhead
utilizing two genetic approaches, parental based tagging (PBT) and genetic stock identification
(GSI) (in collaboration with CRITFC, project 200890700). PBT involves sampling and genotyping
all hatchery origin broodstock, thus allowing all the offspring to be identified genetically. GSl is
used to create a reference baseline for all contributing wild stocks so that unknown origin wild
fish can be sampled, genotyped, and genetically assigned to a stock of origin represented in the
baseline. The ISRP commends the project for its overall achievements and relevance to
management. Standardization and application of accurate methods of PBT and GSI are
remarkable achievements that have contributed precise and accurate information relevant to
numerous management issues. Development of single nucleotide polymorphism (SNP)
baselines for Snake River steelhead and Chinook salmon have enabled: 1) cost-effective and
routine monitoring of spatial and temporal trends in genetic diversity of natural origin Snake
River population groups, 2) estimation of stock composition of harvests in mainstem fisheries
and escapement past Lower Granite Dam, and 3) evaluation of proportional natural influence
(PNI) for integrated hatchery programs in Idaho. The PBT effort provides the ability to
genetically “tag” about 95% of 20 million hatchery reared Chinook salmon and steelhead smolts
released annually. PBT is now used to estimate harvest of hatchery Chinook salmon in the
Snake River basin. GSI and PBT have been used in combination to estimate stock abundance of
wild steelhead, spring/summer Chinook salmon and fall Chinook salmon passing Lower Granite
Dam. Abundance, productivity, and diversity measures are provided to NOAA for use in five-
year VSP status assessments. Using PBT and GSI has improved accuracy of wild escapement
estimates at Lower Granite Dam by identifying untagged hatchery-origin fish that would be
classified as wild. Removing untagged hatchery-origin fish from the wild abundance estimates
has reduced the overestimation of wild fish abundance significantly (19.6% for Chinook salmon
and 8.3 % for steelhead). The project has a strong record of peer-reviewed publications and
shares data on numerous publicly available websites. Overall, the project has contributed
extensive valuable information for management and assessment of Snake River steelhead and
Chinook salmon.

The Evaluating Salmonid and Stream Ecosystem Response to Conservation Measures and
Environmental Stressors in the Columbia River Basin Project (200900400) provides critical
research, monitoring, evaluation, and guidance for habitat protection and restoration efforts in
the Grande Ronde River Basin. The primary goal of this CRITFC project is to determine the
effectiveness of aggregate restoration actions in improving freshwater habitat conditions and
viability of ESA-listed salmonid populations in the Upper Grande Ronde River, Catherine Creek,
and the Minam River watersheds. The project is integral to and highly supportive of the
collaborative adaptive approach of the Grande Ronde Model Watershed and its numerous
partners. Project progress is impressive, including extensive physical and biological habitat data
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collection, improvement in data collection and analysis techniques, assessment of limiting
factors, status and trends of limiting factors at landscape scales, impacts on salmonids using life
stage specific fish-habitat models, population life cycle models, and studies of critical
uncertainties related to climate change, food webs, and land use. The information and analyses
provided by this project are used extensively by the Grande Ronde Model Watershed and
numerous habitat restoration projects; by state, tribal, and federal agencies in management
and recovery plans; and by the Council’s Fish and Wildlife Program. This is an exemplary project
that balances rigorous research with monitoring of status and trends of habitat conditions. This
is one of the most productive projects in terms of peer-reviewed publications, information
sharing through public databases, methods development, and participation in effective
adaptive management decision processes. The proponents are valued cooperators and leaders
in conservation and management within the Grande Ronde Basin, contributing high-impact
analyses that benefit management within both the Grande Ronde Basin at a broader scale
throughout the Columbia Basin.

Washington Department of Fish and Wildlife’s (WDFW) project Upper Columbia Spring Chinook
Salmon and Steelhead Juvenile and Adult Abundance, Productivity and Spatial Structure
Monitoring (201003400) provides data to monitor the trends in abundance, productivity
(smolts/redd), spatial structure, and diversity of endangered Spring Chinook salmon and
threatened steelhead in the Upper Columbia River subbasins (Wenatchee, Entiat, Methow, and
Okanogan rivers). Since 2010, the proponents have completed a steelhead radio telemetry
study to independently validate adult steelhead escapement estimates generated from their
PIT tag-based model. The data are also used to estimate steelhead population characteristics,
evaluate reach-specific juvenile spring Chinook Salmon overwinter habitat utilization in the
mainstem Wenatchee River, estimate the precision of redd counts for both steelhead and
spring Chinook salmon, and evaluate the precision and accuracy of the smolt monitoring
methodology for both steelhead and spring Chinook salmon. Ongoing objectives of the project
are to 1) operate and maintain a robust network of instream PIT-tag detection systems (IPTDS)
throughout the Upper Columbia River, and 2) operate a rotary screw trap in the lower Entiat
River to monitor juvenile spring Chinook salmon and steelhead out-migration. These activities
provide key estimates of population demographics to aid resource managers in tracking the
recovery of ESA-listed spring Chinook salmon and steelhead within the Entiat River. Beginning
in 2020, the proponents began applying a similar PIT-tag based approach to estimate
escapement and prespawn survival of spring Chinook salmon in the major spawning areas
throughout the Upper Columbia River. The analytical framework of the steelhead escapement
model will be used to develop as escapement model for spring Chinook salmon. The
proponents have developed an impressive set of field measurements and analytical methods
for assessing the accuracy and precision of their estimates, such as a time-stratified mark-
recapture approach for estimating abundance of salmonid smolts, and an equally impressive
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record of peer-reviewed publications from their work. Overall, these measurements and
analyses provide fundamental information critical to the management of the ESA-listed
salmonids in the Upper Columbia River Basin.
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The ISRP Review Process

Review Criteria

ISRP reviews are based on criteria provided in the 1996 amendment to the Northwest Power
Act. The amended Act directs the ISRP to review projects for consistency with the Council’s Fish
and Wildlife Program and whether they:

1. are based on sound science principles

2. benefit fish and wildlife

3. have clearly defined objectives and outcomes, and

4. contain provisions for monitoring and evaluation of results

Pursuant to the 1996 amendment, the Council must fully consider ISRP recommendations when
making its recommendations regarding funding and provide an explanation in writing where its
recommendations diverge from those of the ISRP.

For individual projects, as described in the Council’s guidance document, the ISRP review
focuses on project performance by assessing the following project components:

e the degree to which project objectives are being achieved

e accomplishments and results

e the degree to which project objectives, actions, and methods reflect new information
gained from those results and

e aclear delineation of progress towards completion

Review Steps

ISRP reports include written recommendations and comments on each proposal that is
amenable to scientific review. These reports reflect the ISRP’s consensus. To develop
recommendations for this review, the ISRP used a multi-step process:

1. ISRP and Council Proposal Workshops (February 11 and 25, 2021). Several ISRP members
participated in two Council hosted webinars in February to guide proponents through the
proposal form template, instructions, and submission process. The ISRP and Council’s guidance
emphasized how to develop quantitative biological objectives and project evaluation and
adjustment plans.

2. Individual ISRP reviewer evaluations (May 4 - July 22, 2021). At least three reviewers
reviewed each proposal and provided written evaluations. The ISRP assigns review teams based
on expertise and whether members reviewed the project in the past or participated in site
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visits. Reviewers include Peer Review Group (PRG) members who augment the ISRP’s expertise
and ensure that the ISRP has the capacity to complete extensive reviews on specific deadlines.
Assignments are made to avoid the appearance of bias based on members’ past affiliations.
Individual reviewer’s comments and records of discussions are confidential and not available
outside the ISRP review teams.

3. Review meetings (June 14 - July 22, 2021)

e Project presentations. Over 5 weeks, 13 review meetings were held, in which the
proponents presented their proposals to the ISRP, other project proponents, and
Council and BPA staff. Time was reserved for questions and discussions. These
discussions aided the ISRP in clarifying specific concerns and understanding the projects.
The presentations are available on the Council’s project review webpage.

e ISRP group evaluation meetings. Individual reviewer comments were compiled prior to
the project presentations. Following the presentations, review teams met to discuss
individual reviews, develop a consensus recommendation for each proposal, and ensure
consistency across reviews. These meetings were attended by ISRP and PRG members
only, and the deliberations are confidential.

4. Preliminary report completion (July 23 — September 23, 2021). After the evaluation
meetings, a lead reviewer synthesized individual reviewers’ comments into a consensus
statement on each proposal. The ISRP reviewers evaluated and edited these draft consensus
statements to produce a preliminary report (ISRP 2021-8). In the preliminary review, the ISRP
found that 32 proposals met scientific review criteria, 41 proposals met scientific review criteria
with conditions, and 12 proposals were not amenable to scientific review and thus received
“not applicable” recommendations. The ISRP requested responses on 37 proposals to
determine if they fully meet scientific review criteria. Project proponents were provided an
opportunity to respond to our concerns by November 22, 2021.

5. Response review and completion of the final report. The ISRP received responses for 35 of
the 37 projects for which a response was requested. Two projects were given time extensions,
and the ISRP anticipates completing reviews of those projects in the spring of 2022. For the 35
projects that responded, the ISRP again followed steps 2 and 4 above: individual reviewers
evaluated the responses, those evaluations were compiled, the ISRP met by online
teleconference to discuss the evaluations, and a final draft was circulated to confirm ISRP
consensus. Of the 35 projects, the ISRP found that 16 projects met scientific review criteria, 18
projects met criteria with some conditions, and 1 did not meet scientific review criteria.
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Next Steps

The ISRP will present its findings at the Council’s February 16, 2022 meeting. The public
comment period on the report will be open until March 10, 2022. Council staff anticipates
presenting draft recommendations to the Fish and Wildlife Committee at the March 2022
meeting. The Committee recommendations are tentatively scheduled to be presented to the
Council for a decision at its April 2022 meeting. See the Council’s review webpage for details.

Recommendation Categories

Table of ISRP recommendation categories and use in ISRP preliminary and/or final reports.

Recommendation Prelim | Final | Short description

Meets Scientific Review Criteria ° ° Substantially meets the ISRP’s criteria

Clarification needed before the ISRP

Response Requested ° . ..
P q can make a final decision

g . o Mostly meets criteria but further
Meets Scientific Review Criteria - y

" ° ° roposal justification, adjustments, or
Conditional prop . J J
reporting needed
Does Not Meet Scientific Review o Significant deficiency in one or more
Criteria of the ISRP’s criteria
. Objectives not amenable to scientific
Not Applicable ° ° J,
review

The full definitions of the ISRP’s recommendation categories are:

1. Meets Scientific Review Criteria is assigned to proposals that substantially meet the ISRP’s
criteria:“[1] are based on sound scientific principles; [2] benefit fish and wildlife; and [3] have a
clearly defined objective and outcome with [4] provisions for monitoring and evaluation of
results.” Proposals do not have to contain tasks that independently meet each criterion but can
be an integral part of a program that provides the necessary elements. For example, a habitat
restoration project may use data from a separate monitoring and evaluation project to measure
results as long as the proposal clearly demonstrates this integration. Unless otherwise
indicated, a “Meets Scientific Review Criteria” recommendation is not an indication of the
ISRP’s view on the priority of the proposal, nor an endorsement to fund the proposal, but
rather reflects its scientific merit and compatibility with Program goals.

2. Response Requested is assigned to a proposal in a preliminary review that requires more
information on specific issues before the ISRP can make a final recommendation. This does not
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mean that the proposal has failed the review. The ISRP requests responses on many proposals,
and, in the past, most proposals provided sufficient information in the response loop to meet
the ISRP’s scientific review criteria. In terms of requesting responses, the ISRP approached the
review with the perspective that all review questions do not warrant the time and expense of a
formal response; so, the ISRP focused response requests on those proposals where a response
would be critical to whether the proposal meets or does not meet scientific review criteria.

3. Meets Scientific Review Criteria — Conditional® is assigned in the ISRP’s preliminary and final
review to a proposal for which additional actions by the proponent are needed to fully justify
the entire proposal and substantially meet all the ISRP’s criteria. For example, a particular
implementation objective or method may need to be modified or removed, a comprehensive
results report may be required, or a management plan may be needed. In some cases, the
proposal includes some objectives/methods that substantially meet the ISRP’s criteria and
some that do not. The ISRP specifies which objectives do not meet the review criteria.

The ISRP expects that needed changes to a proposal receiving a “Conditional” recommendation
will be determined by the Council and BPA in consultation with the proponent in the final
project selection process. Regardless of the Council’s or BPA’s recommendations, the ISRP
expects that, if a proposal is funded, subsequent proposals for continued funding will describe
how the ISRP’s conditions were addressed by project actions or policy decisions. In some cases,
a proposal that receives a Conditional recommendation will be reviewed subsequently by the
ISRP outside the standard review process.

3. Does Not Meet Scientific Review Criteria is assigned in the ISRP’s final review to a proposal
that is significantly deficient in one or more ISRP review criteria. One example is a proposal for
an ongoing project that might offer benefits to fish and wildlife but does not include provisions
for monitoring and evaluation or reporting of past results. Another example is a research
proposal that is technically sound but does not offer benefits to fish and wildlife because it
substantially duplicates past efforts or is not sufficiently linked to management actions. Some
projects receiving this recommendation propose actions that could unintentionally harm non-
target, native fish or wildlife. The ISRP notes that proposals in this category may attempt to
address needed actions or are an integral part of a coordinated watershed effort, but the
proposed methods or approaches are not scientifically sound. In some cases, an alternative
approach or project may be warranted to address the needed action.

3 The ISRP previously used “In Part” and “Qualified” recommendations, but “Conditional” is less confusing and
better fits our intent and usage.
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4. Not Applicable (N/A) is assigned to proposals with objectives that are not amenable to
scientific review. Projects receiving “N/A” recommendations in previous reviews were largely
administrative, such as regional coordination projects and projects that propose plans to
develop plans. The ISRP generally identifies programmatic issues with such projects and
provides comments on how the science to inform and evaluate the projects could be
incorporated to improve the project.

ISRP Review Comment Sections

Proposals consist of the following sections:

Problem statement and significance to the Program
Progress to date

Goals and objectives

Methods

Project evaluation and adjustment process

e wnN e

Supporting sections

6. Potential confounding factors and/or major uncertainties

7. Timeline

8. Relationships to other projects

9. Response to past Council recommendations and ISRP reviews
10. References

11. Key personnel

12. Appendices

13. Proposed budget

The ISRP’s recommendation and comments on each proposal are divided into five fields based
on the ISRP’s review criteria covering:

e Overall comment and recommendation

e Q1. Clearly defined objectives and outcomes

e Q2. Methods (based on sound science principles)

e Q3. Provisions for monitoring and evaluation of results and project adjustment process
e Q4. Results: benefits to fish and wildlife

The ISRP considered the following questions to develop comments and recommendations on
each proposal, based on the proposal form guidance, assuring a direct connection between the
ISRP’s review criteria, the proposal, and the ISRP’s comments.
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Overall Recommendation and Comment

This section describes the ISRP’s recommendation, provides overall impressions, and, if
applicable, lists response requests or conditions.

Q1. Clearly defined objectives and outcomes

Did the proposal clearly define its objectives and outcomes? Did the proposal describe and
outline—as appropriate to project type—SMART implementation, physical, biological, and/or
social objectives? Did the proposal explain why the work is important including problems
addressed and anticipated quantitative results, outcomes, and benefits?

Information needed to evaluate this criterion can be found in proposal form sections 1.
Problem statement and 3. Goals and objectives and supporting sections (7-13).

Q2. Methods (based on sound science principles)

Does the proposal summarize scientifically valid methods used to achieve its implementation,
biological, physical, and/or social objectives? For implementation objectives, does the proposal
describe the planning process, specific activities undertaken, best management practices
employed, and such? For research and monitoring, is the overall framework of the
experimental or sampling design described clearly? For projects with monitoring objectives, the
proposal should complement and link to detailed metadata in MonitoringResources.org
including study plans, protocols, and methods.

Information needed to evaluate this criterion can be found in proposal form section 4. Methods
and supporting sections (5-13).

Q3. Provisions for monitoring and evaluation of results and project adjustment process

Does the proposal describe activities conducted to assess if the project is meeting its
implementation, biological, physical, and/or social objectives? Does the proposal describe a
project adjustment process to retrospectively evaluate project outcomes and adjust goals,
objectives, actions, and monitoring, i.e., link project evaluation to decision-making? If another
M&E project tracks physical habitat or biological information related to the project’s actions,
does the proposal identify that M&E project and summarize and expand on, as necessary, the
results and evaluation conducted under that project? “Project adjustment process” includes
what the ISRP and ISAB often describe as “adaptive management” in reviews and reports.
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Depending on proposal type, information needed to evaluate this criterion can be found in
several proposal form sections, primarily in 4. Methods and 5. Project evaluation and
adjustment process, but also in 2. Progress to date, 3. Goals and objectives, 8. Relationships to
other projects.

Q4. Results: benefits to fish and wildlife

Does the proposal describe to what extent the project has met its implementation, biological,
physical, and/or social objectives, benefiting fish and wildlife? Does it describe the qualitative
and quantitative results of the projects actions, what was learned from the results, and how
objectives and actions were modified as a result? As relevant, did the proposal describe the
broader impacts of the project, including how the project has influenced management,
benefited society, informed other projects in the Columbia River Basin, or improved
effectiveness and efficiency? Did the results contribute to broader efforts including status and
trend monitoring, life-cycle models, regional actions, and mitigation outcomes?

Proposal form section 2. Progress to date should contain the information needed to evaluate
this criterion. Other proposal sections should provide context as well.
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Programmatic Comments

Monitoring and Evaluation (M&E)

The Council’s Fish and Wildlife Program strives to mitigate for the effects of the hydropower
system and protect and restore habitats and fish and wildlife populations in the Columbia River
Basin, one of the largest, most ecologically complex, and culturally diverse river basins in North
America. The major regional investments in the Program require rigorous assessment of its
actions, risks of unintended outcomes, and benefits for fish and wildlife. Recognizing this
importance, the 1996 Amendment to the Northwest Power Act required provisions for
monitoring and evaluation of results and benefits to fish and wildlife as fundamental elements
of the four ISRP review criteria for all proposed projects.

Based on this responsibility, the ISRP evaluated provisions for monitoring and evaluation in
each project in this review, as well as the evidence for benefits and risks to fish and wildlife. We
found that most proposals with a primary purpose of artificial production or M&E (e.g., status
and trend monitoring projects) contained thorough descriptions of the methods, analyses, and
application of M&E for management decisions. However, in our preliminary review, we raised
extensive questions about M&E for approximately half of the proposals that have a primary
purpose of protecting and restoring habitat. The ISRP frequently could not determine exactly
what was being monitored, what monitoring information was being provided by other projects,
or how information from those projects was shared and used in project evaluation and
management decision making. In most geographic areas, the ISRP often could not determine
one or more of the following elements:

What types of monitoring are being conducted

What is being measured

Locations of monitoring efforts

What question is being addressed by the monitoring

What information is transferred from monitoring projects to implementation projects

How the information is used by the project or projects that receive information from

other projects

7. How monitoring information is being integrated and synthesized for the subbasin or
geographic area

8. How monitoring analyses contribute to adaptive management and decision making

oOUvkhwNPRE

In their proposals and responses, the proponents expressed widely differing and often
contrasting perspectives on the types and levels of monitoring (compliance, implementation,
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effectiveness, and status and trends) required for the various types of projects. In a few
subbasins, collaborations among projects and management agencies have developed
integrated research, monitoring, and evaluation programs to evaluate habitat conditions,
limiting factors, restoration effectiveness, status and trends of fish populations, and life cycle
modeling. Unfortunately, most geographic areas lack an integrated approach for
comprehensive assessment of restoration actions and benefits and risks to fish and wildlife.

ISRP Request for M&E Matrices and Summaries

In the Preliminary Review, the ISRP found that it lacked essential information for its assessment
of M&E for many proposals and geographic areas. Rather than asking each project to generate
this information individually, the ISRP asked the proponents of 10 projects, based on their
coordination and monitoring expertise, to lead development of an M&E matrix to summarize
the linkages between implementation projects and monitoring projects in their geographic
areas. We asked 83 other projects to provide information to support development of the M&E
matrices.

A primary goal for the matrix request was to obtain the M&E information that was requested in
the proposal template in the Relationship to Other Projects and the Project Evaluation and
Adjustment sections. This M&E information is essential for scientific evaluation of individual
projects but often is generated by other projects in their subbasins. For example, proponents
regularly indicated other projects provide much of their M&E information, but the ISRP was
often unable to find the data and/or evidence of the expected monitoring in the referenced
projects. To obtain the necessary information for scientific review, we felt a matrix and
summary would be more efficient for the proponents to generate and would provide improved
understanding of M&E for specific geographic areas than responses from individual projects. In
addition to informing this review, the ISRP believed the M&E summaries would provide
valuable, spatially explicit descriptions of linkages between implementation and monitoring for
the Program. The information also would be valuable for improving efficiencies of monitoring
efforts and for facilitating effective sharing of relevant results among similar projects and within
geographic regions.

Council and Council Staff Response

Soon after the ISRP Preliminary Report was released, we learned that project proponents,
Council members and staff, and BPA staff expressed concerns with our request, which included:

e The ISRP request was beyond the scope of the proposal review and sought information
not originally requested or appropriate for the process.

e The response loop period was too brief for developing a matrix, and the ISRP did not
provide enough guidance on the specific elements to include in the matrix.
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e The matrix request was beyond the scope and function of many projects that the ISRP
designated as “lead.”

e It was not appropriate for the ISRP to take the lead in requesting this synthesis. The
need to link the M&E activities of projects is a much larger task for the Fish and Wildlife
Program.

In the Fish and Wildlife Committee’s October 2021 meeting, Council members and staff
expressed support for the general rationale and concept of the matrix but did not feel the
response loop was the appropriate process or an efficient forum for collecting this information.
The Fish and Wildlife Committee and Council staff welcomed the M&E summaries that projects
could develop for subbasins but stated they would not base project recommendations for
individual projects on whether or how a matrix was developed.

ISRP Review of Requested Responses and M&E Matrices

For geographic areas that provided M&E matrices and summaries, the ISRP used the
information to evaluate the M&E activities for the individual proposals within the subbasin. We
found the summaries and matrices substantially improved our review of individual proposals in
several geographic areas. In geographic areas for which no additional information was
submitted, we reviewed individual projects based on their original proposals and any additional
information provided in the response. We did not criticize projects based on the quality of their
M&E summaries, their participation in providing information for the summaries, or for not
submitting a summary.

Lead and support projects submitted M&E matrices and summaries in 6 of the 10 geographic
areas requested by the ISRP. Four major subbasins — Lower Columbia River, John Day River,
Grande Ronde, Tucannon — submitted thorough and informative M&E matrices and
summaries with supporting tables and maps. Two other subbasins provided much of the
information requested and identified processes to complete the summaries. Four projects
concluded that they did not have adequate time and funding to coordinate the development of
the M&E summaries with other projects. They either did not consider the requested task to be
consistent with their project obligations or they asked for an extension.

As the ISRP anticipated, the format and content of the M&E matrices differed among subbasins.
All matrices and summaries provided useful information for review of individual projects.
Several proponents noted that the summaries and matrices were long overdue and would
provide valuable information for the projects in the future. The ISRP is confident that this initial
set of M&E matrices and summaries will provide useful examples if the Fish and Wildlife
Program decides to develop future summaries of M&E activities and connections in major
geographic areas.
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ISRP Recommendations for Identifying and Integrating Habitat M&E Actions in the Major
Geographic Areas

The ISRP provides the following recommendations for development of an M&E framework for
the Program. We recognize that several of the recommended actions may be addressed by the
Habitat Research, Monitoring and Evaluation Strategy being developed. Most, if not all, of these
recommendations have been identified in previous reports and reviews by the ISRP, ISAB,
Council, BPA, and NOAA.

A Framework to Integrate Research, Monitoring and Evaluation (RM&E) Across Different
Scales

Rigorous and integrated research, monitoring, and evaluation is a fundamental requirement of
the Fish and Wildlife Program. In this Programmatic Comment, we often refer to M&E because
all projects are required to include some form of monitoring and evaluation; but at the scale of
subbasins and geographic areas, the Program includes research projects as well. The Program
must ensure that projects comply with the Program’s requirements and that projects are
implemented as designed. It must also ensure that actions are effective in achieving the
intended outcomes for fish, wildlife, and their habitats; minimize unintended negative
outcomes; and successfully mitigate for the effects of the hydrosystem while protecting and
restoring fish and wildlife and the ecosystems that support them. The ISRP is keenly aware that
it is not possible to collect and analyze data for all sites, watersheds, and populations. Instead, a
hierarchical framework is needed to provide information for evaluating the Program’s
outcomes across local project sites, river reaches, watersheds, subbasins, and the Columbia
River Basin.

The ISRP recommends that the Fish and Wildlife Program create a hierarchical
monitoring and evaluation framework, identify the major components of its
RM&E program, establish the clearly defined RM&E relationships among
projects, and ensure the transfer of information among those components.

Summaries and Matrices of Monitoring and Evaluation within Subbasins or Geographic Areas

In this review, the ISRP quickly recognized that it needed comprehensive information on the
M&E actions and the sharing of data and information among projects to understand linkages
between implementation and monitoring in most subbasins or geographic areas. We requested
lead projects to organize the development of an M&E matrix and summary for their geographic
area with the support of associated projects. As noted earlier, the Council staff and Fish and
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Wildlife Committee support the general rationale and concept of M&E summaries and matrices
but did not require projects to complete them as part of the response loop.

The ISRP concludes that summaries of M&E efforts in the major subbasins would greatly
strengthen the Fish and Wildlife Program while benefiting individual projects within geographic
areas. This comprehensive monitoring summary would include a matrix of project-specific
monitoring activities across different projects. The summary also would describe how projects
work together to address limiting factors, assess benefits and risks of restoration actions, and
identify future actions. The monitoring information would explain whether the biological
monitoring is focused on local implementation sites, basin-scale monitoring of status and
trends, or smolt-to-adult returns for the subbasin. Collectively, the M&E summaries for the
subbasin would inform individual projects about the body of information available for
evaluating outcomes related to their goals and objectives and better evaluate their benefits to
fish and wildlife in the subbasin. The information would also be valuable for improving
efficiencies of monitoring and facilitating sharing results among projects.

Several of the M&E summaries submitted provide useful examples of potential formats and
identify important types of information. The ISRP suggests that future summaries should
include:

e Geographic area, subbasin, or watershed
e Projects that conduct the monitoring
o Type of monitoring (implementation, effectiveness, status and trends, research)
o Site locations
o Measurements and units of measurements
o Frequency, timing, and duration of sampling
o Mapping of monitoring to management questions
e Projects that conduct the analysis and interpretation
o Spatial scale of evaluation (site, reach, subbasin, basin, geographic area)
o Temporal scale of evaluation
o Type of analyses (qualitative, quantitative, or statistical analyses, life cycle
models)
e Projects that receive the data and analyses from the monitoring project
e Accessible data repository (online database, non-public database, regional database,
Atlas)

The ISRP anticipates that such summaries and matrices will be valuable in future reviews and

would be consistent with the Habitat Research, Monitoring and Evaluation Strategy being
developed by a regional technical workgroup.
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The ISRP recommends that the Fish and Wildlife Program create a process for
developing matrices and narrative summaries of M&E actions within major
subbasins and geographic areas.

Ultimately, the most critical contribution to the Program will be a comprehensive analyses of
the body of information provided by the M&E summaries to identify benefits and risks for fish
and wildlife in the subbasins or geographic areas. See the programmatic comment below on
Future Review Processes, which recommends the development of syntheses.

Guidance for Individual Projects

The ISRP found that proponents expressed a wide range of perspectives on the types and levels
of M&E that should be included in their project. We found little consistent and comprehensive
guidance in Program documents that describes the M&E requirements for specific types of
projects, other than the 2014 Program’s general guidance use of a risk/benefit matrix. The 2021
Sponsor Packet and 2021 Anadromous Proposal Template provided little information or links to
the types and details of M&E that are required for projects.

The ISRP recommends that the Fish and Wildlife Program develop a specific
guidance document on the M&E requirements for individual projects with links
to documents that describe the history and current strategy for M&E in the
Columbia River Basin.

Representative Subbasins with Fully Integrated Research, Monitoring, and Evaluation

The ISRP recognizes that a fully integrated RM&E program for every subbasin in the Program is
not operationally or financially possible. However, several geographic areas have developed
many of the components needed to integrate the findings of RM&E efforts and quantitatively
evaluate the benefits to fish and wildlife. A scientifically rigorous, integrated RM&E program for
a geographic area would include information on habitat conditions at a subbasin or landscape
scale, limiting factors, habitat and fish responses to major types of restoration actions, status
and trends in fish and wildlife populations, life cycle models that integrate system-wide
information throughout the life history of focal species, and explicit identification of benefits to
fish and wildlife. Projects in the Lower Columbia River, Upper Columbia River, and Grande
Ronde subbasin have created effective collaborative programs with most, if not all, of these
RM&E components.
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The ISRP recommends that the Fish and Wildlife Program develop integrated
RM&E programs for selected representative subbasins. These would build from
the existing subbasins that currently have the potential to provide most of the
RM&E requirements. The Program could then conduct a gap analysis to
determine what portions of the Columbia River Basin or which fish species would
not be represented by those integrated RM&E subbasins and target future
RM&E integration for those areas or species.

Future Review Processes

This final report marks the end of the ISRP’s reviews in this round of Category Reviews of Fish
and Wildlife Program projects. The reviews began in 2016 and included 245 projects in four
major categories: 2016-2017 Wildlife (29 projects), 2018-2019 Mainstem and Program Support
(48 projects), 2019-2020 Resident Fish and Sturgeon (44 projects), and 2021-2022 Anadromous
Fish Habitat and Hatchery (124 projects). The ISRP understands that Council staff is beginning to
plan for future project reviews and is considering changes to the existing process. We look
forward to discussing alternative approaches to increase scientific review efficiency, while
maintaining the many purposes of project reviews. Below, we offer some immediate

impressions and recommendations.

The current Category Review process includes many effective features. One positive new
element is a revised form that focuses proposals on the most essential content for scientific
review. Strong features of the current Category review process that we recommend be retained
and strengthened when developing future reviews include:

1. review of sets of projects organized by geography and major Program strategies (e.g.,
hatcheries, sturgeon, wildlife)

2. sequenced and staggered reviews of project sets across years, resulting in multi-year
science recommendations

3. documentation of project plans, coordination and connectivity among projects, past
performance, and results by proponents through proposal forms/project summaries,
annual reports, and project and review information shared in CBfish.org

4. scientific dialogue between the ISRP and project proponents through proposal
development workshops, presentations, and response loops
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However, the existing review process could be modified to better address issues that have
persisted across numerous reviews, especially the need for clearly defined objectives that guide
project actions, outcomes, and adaptive management; M&E for habitat restoration projects;
summary of collective M&E in subbasins or geographic areas; and synthesis of long-term data
and cumulative results. We offer the following suggestions and recommendations, most of
which were identified in previous ISRP reviews, to guide the development of future review
processes:

A. focus on discrete sets of projects

B. foster synthesis reports that summarize integration among and findings of sets of
projects

C. improve communication and learning between the project proponents, ISRP, Council,
and BPA, including reinstating site visits

These recommendations are more fully described below. The Umatilla Initiative Review (ISRP
2007-15), the Lower Snake River Compensation Plan Review (ISRP 2014-6), and the ISAB’s
Review of Spring Chinook Salmon in the Upper Columbia River (ISAB 2018-1) are examples of
effective review approaches that reflect many of these review elements.

A. Focus on discrete sets of projects

e Consider focusing reviews on sets of projects with the greatest need, emerging
resource challenges, persistent issues across previous reviews, or that would provide
exemplary and innovative approaches to share regionally. For example, a review could
focus on a subbasin that has the potential to show successful integration and
collaboration among restoration, hatchery, and monitoring and evaluation actions and
practitioners.

e Address challenges of varying scope and scale of projects in a review category. As can
be expected in reviewing 122 projects, the ISRP found considerable variation in the
scope and scale of individual projects. Projects in geographic areas often included
hatcheries, habitat, monitoring and evaluation, operations and maintenance,
coordination, and administrative work. This wide variation complicated the ISRP’s ability
to consistently evaluate the scientific merit of projects. A particular challenge was that
some areas had: 1) large-scale umbrella habitat restoration projects that played a
coordination, funding, and project selection role, with minimal description of site-
specific restoration actions, 2) projects with much more limited scope and scale focused
on a discrete set of site-specific habitat restoration actions, and 3) operation and
maintenance projects. Organizing reviews into smaller, discrete sets of projects within a
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specific geographic area, when coupled with increased review time and orientation,
could address these issues of scale and review consistency. One key benefit of these
strategic sets will be that reviewers will be better able to examine the assessment,
prioritization, and coordination features of umbrella projects while evaluating more
detailed restoration methods and examples of site-specific actions.

¢ Increase the use of alternative review paths for different types of continuing projects.
Continuing projects based on scientific strategies and methods should receive periodic
ISRP scientific review for accomplishments, adaptive management progress, and new
work planned. Projects that are not amenable to scientific review could receive
administrative review not involving the ISRP or programmatic review of common
methods. For example, long-term operations and maintenance projects that serve
management agencies or oversight projects often have little scientific content to
warrant scientific review. Coordination projects that are only responsible for
administrative coordination rather than strategic guidance also may not warrant ISRP
review.

e Consider solicitations for new work to address gaps and emerging resource,
management, or information challenges and uncertainties. The ISRP understands that
commitments to existing projects and funding constraints have limited solicitations for
new projects, but the ISRP believes that solicitation for new projects and competition
will improve innovation, development of alternatives, and the application of the best
available science.

B. Foster synthesis reports that summarize integration among and findings of sets of
projects

In the Resident Fish and Sturgeon Category Review (ISRP 2020-8), the ISRP strongly
recommended that groups of related projects, by geography or topic, develop synthesis
documents that integrate multiple projects, analyze collective data, and create conceptual
frameworks for future actions. Projects and project review processes could be greatly
improved if informed and guided by synthesis reports, for many reasons:

e Past syntheses have been instrumental in guiding adaptive management and identified
future actions that evolved directly from the synthesis efforts, for example, the Ocean
Synthesis (ISRP 2012-3), the CSS Ten-Year Retrospective Summary Report (ISAB/ISRP
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2007-6), Lamprey Synthesis Report (ISRP 2018-2), and the Grande Ronde Model
Watershed Synthesis.

e Numerous projects or groups of projects in the same geographic area or covering the
same scientific/management topic have assembled many years of data and results, but
further evaluation is needed to identify scientific and management outcomes of their
work.

e Past reviews have focused on individual proposals, many of which are implemented at a
relatively small scale or are narrowly focused, and integration with other projects in the
same subbasin is often unclear (see our comments on the M&E matrices).

e Without an explicit geographic or topical framework, it is difficult and inefficient during
a proposal review for the ISRP, rather than the proponents, to assess integration among
projects and cumulative results.

e Synthesis reports are expected to benefit other projects across the Basin beyond the
ISRP and the reviewed projects, serving as an effective mechanism for disseminating
lessons learned and best practices, similar to how Atlas documents have impacted
project prioritization and planning throughout the Basin.

Thus, the 2020 recommendations from the Resident Fish and Sturgeon Review remain
relevant: (1) the Council should identify projects or groups of related projects that have
developed spatially extensive, long-term data sets that would benefit the Fish and Wildlife
Program through collective analysis and synthesis; and (2) synthesis reports should
document the broader impacts and accomplishments of the projects by describing how they
have influenced management, benefited society, improved action effectiveness and
efficiency, or resolved critical uncertainties.

In addition to project proponents, others (e.g., Council staff, the ISAB, independent
contractors, or specific forums) could participate in efforts to develop syntheses evaluating
specific areas of the Program. Such analyses and reporting could occur before individual
project documents are created (or could replace such documents) and could inform future
direction of implementation and monitoring of projects within the Program.

Synthesis efforts take time and money, but the ISRP believes that many projects and project
reviews are at a mature enough stage (i.e., 20 years) in which leveraging existing data and
examining integration among and cumulative results of sets of projects are justified. Finally,
projects that are highly innovative and are producing cutting edge results could also
immediately benefit the Program through a synthesis report.
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C.

Improve communication

Reinstate site visits. Site visits are a highly effective method of building trust among
reviewers, project proponents, and their partners and of gaining an understanding of a
project’s accomplishments, capacity, and challenges. They have been a strong part of
the review process in the past. Based on comments made to the ISRP during this review
and the Resident Fish and Sturgeon Review, many project leaders support site visits as
an integral part of the review process.

Expand proposal development, objectives development, and adaptive management
workshop opportunities. The Council and ISRP’s guidance on SMART objectives and
adaptive management plans in proposals has substantially improved the proposals,
reviews, and project quality for many proponents. However, some project proponents
have not followed that guidance, resulting in reports, proposals, and responses that lack
the information the ISRP needs to evaluate them. The ISRP and Council increased
interactions with the proponents during this and the Resident Fish and Sturgeon Review
in ways that improved many proposals, but the ISRP believes additional training and
workshops are needed.

Continue to improve communication between BPA, Council staff, and the ISRP in the
review process. The ISRP continues to see the need to work with the Council, BPA, and
Council staff to enhance communication and transparency in the scientific review
process. In the Resident Fish and Sturgeon Category Review (ISRP 2020-8), we included
a programmatic comment requesting better communication of how and to what extent
BPA implements the Council’s and ISRP’s project recommendations. BPA’s March 2021
letter responding to the Council's Resident Fish and Sturgeon project review
recommendations was a useful step in increasing communication. Another possible
improvement that BPA and Council staff supported in response to the ISRP’s
programmatic comment is greater opportunity for BPA staff to contribute information
to the Council and ISRP during the review process, for example, on the Atlas habitat
action prioritization tool.
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ISRP Recommendations and Comments on Each Proposal

The sequence of ISRP proposal comments below is organized geographically by subbasin
starting at the estuary moving upriver covering the mainstem tributaries through the upper
Columbia (Wenatchee, Entiat, Methow, and Okanogan) and then covering proposals for actions
in Snake River tributaries. Within each subbasin, proposal comments are generally organized
with habitat projects coming first followed by monitoring and evaluation (M&E) and then
hatchery projects. Within those groupings, comments are further arranged by project
proponent, location in the subbasin, and proposal number (oldest first).

Basinwide Hatchery and Genetic Research, Monitoring, and Evaluation

200900900 - Basinwide Supplementation Evaluation Project

Links to: Proposal | Past reports | Past reviews

Proponent: Columbia River Inter-Tribal Fish Commission
Province/Subbasin: Basinwide

Recommendation: Meets Scientific Review Criteria

Overall comment:

The Basinwide Supplementation Evaluation (BSE) Project provides state-of-the-art genetic tools
(e.g., sophisticated pedigree analyses) to support effectiveness monitoring and evaluation of
salmonid supplementation and reintroduction projects on Tribal ceded lands throughout the
Columbia River Basin. Most of these individual projects are implemented with funding from the
Council and BPA, but they lack technical expertise or financial capacity to perform aspects of
needed RM&E. Results from the BSE Project are published and used in adaptive management
decision processes that guide future analyses, recovery actions, and management decisions.

The project uses two key metrics for assessing supplementation success, the relative
reproductive success (RRS) of hatchery fish compared to natural fish in nature and the
demographic boost achieved by hatchery spawned and reared fish relative to natural
production. In combination, these two metrics are often used to indicate the success of
supplementation programs. However, to clearly assess if hatchery supplementation is working,
additional information is needed. Using RRS and demographic boost analyses does not account
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for longer-term natural population fitness reductions that may occur because of hatchery
intervention. The value of the project would be enhanced if this risk was considered and
approaches to assess it were developed.

The project is also investigating methods to reduce the occurrence of precocious maturation in
reared Chinook salmon males. A suite of pilot rearing studies tested the effects of various
cultural strategies on precocious maturation in males. A production scale experiment using two
promising methods and control fish will begin in broodyear 2022 and run through broodyear
2024.

The project addresses many key uncertainties associated with hatchery supplementation and
reintroductions identified by the ISRP and ISAB in previous reviews. It has many management
applications, and results from the project’s effectiveness monitoring and precocious maturation
experiments will be of value and interest to many of the Basin’s fishery managers.

Q1: Clearly defined objectives and outcomes

All BSE Project studies can be categorized under one of three complementary research
objectives: to monitor and evaluate (1) supplemented populations or (2) reintroduced
populations of salmon and steelhead; or (3) to conduct experiments to investigate physiological
processes and development of salmon and steelhead reared in a hatchery environment.

Flow diagrams are used to illustrate the experimental design or logical sequence of tasks for
major studies under each research objective. Each flow diagram possesses multiple boxes that
describe a sequence of tasks that will take place to reach an expected quantitative outcome.
The outcomes are meant to provide fishery managers with data that can be used to evaluate
whether an individual project is meeting its programmatic goals. Or in the case of Research
Objective 3, whether altered fish cultural practices can achieve reductions in precocious
maturation.

The steps in the flow diagrams essentially fulfill the intent of SMART objectives. They describe
specific tasks, they are measurable, attainable, relevant to the problem being examined, and
they establish deadlines for project completion. The intent of having SMART objectives is to
facilitate adaptive management within a project. Typically, such objectives have quantitative
targets. However, the BSE Project includes too many component studies under Research
Objectives 1 and 2 to produce such targets for each study. Specific quantitative targets are
included when appropriate for the fish culture experiments under Research Objective 3. The
series of Gantt charts in section 7 provide commendable clarity and detail about expected
timelines.
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Q2: Methods

The extensive methods section (20 pages) provides a clear and well-referenced summary of
diverse approaches and procedures being used in the proposed studies. The proponents are
using state-of-the-art genetic methods to perform pedigree assessments, stock identification,
and to calculate reproductive success and relative reproductive success. Some of the methods
being employed were developed by the proponents. For example, the genotyping-in-thousands
by sequencing approach (GT-seq) was developed by CRITFC personnel and is being used by the
project to genotype thousands of individuals at hundreds of SNP markers. Resulting genotype
data are then supplied to software programs that identify parent-offspring and sibling
relationships. The statistical approaches being used, e.g., the use of ANOVAs to test null
hypotheses and generalized linear models (GLMs) to estimate covariate effects, are
appropriate. This statistical approach is predominately used to analyze data from the
supplementation and reintroduction assessments occurring under Research Objectives 1 and 2.

Relative reproductive success of sockeye reintroduced to Cle Elum Lake has been inferred by
comparing GSI assignments to the two donor stocks (Osoyoos and Wenatchee) in samples at
successive life stages. The broodstock for the reintroduction was collected at Priest Rapid Dam
from 2011-2017 and comprised, on average, 70% Osoyoos and 30% Wenatchee origin fish. In
contrast, spawner carcasses collected in Cle Elum Lake in 2013-2016 averaged 72% Wenatchee
and 28% Osoyoos, and returning adults sampled at Roza Dam in 2018 were 84% Wenatchee,
7% Osoyoos and 9% hybrids. Accordingly, the proponents estimate a much higher rate of
replacement for Wenatchee (0.80) than Osoyoos (0.23).

They also reported a bimodal distribution of spawning time with carcasses assigning to
Wenatchee peaking a month earlier than carcasses assigning to Osoyoos, consistent with the
typical spawning time of the donor stocks in their respective lake systems. The ISRP notes that
spawning time in sockeye and kokanee populations is typically fine-tuned to the expected
thermal regime during incubation so that fry emerge at a favorable time in the spring (Brannon
1987; Wood and Foote 1990). We think the late spawning time of Osoyoos sockeye is likely
adaptive in the warmer (lake-fed) winter temperature regime of Osoyoos Lake, but mis-
matched to the colder winter regime at Cle Elum Lake, thus accounting for the lower
reproductive success of Osoyoos spawners in Cle Elum Lake. We recommend that the
proponents test this explanation by comparing temperature profiles during incubation at the
Cle Elum, Osoyoos and Wenatchee spawning sites, and ideally, by confirming similar
development rates (i.e., degree-days needed to complete incubation from fertilization to
emergence) under standard (“common garden”) conditions for both donor stocks.
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One of the reintroduction projects being evaluated is comparing the productivity and
reproductive success of NOR and HOR spring Chinook spawning in Lookingglass Creek. Data
from nine broodyears is currently under analysis. NOR spring Chinook strays may return to the
Lookingglass weir and hatchery. It is important that the methods being used to identify these
strays are described. The inadvertent incorporation of these fish in the calculation of recruits-
per-spawner would create a positive bias in the project’s R/S estimates for NOR fish.

Genetic and physiological parameter data are being used to evaluate the effects of different
fish rearing strategies on the incidence of precocious maturation. The methods being employed
to collect physiological data are well described and appropriate. The proposal indicates that in
some rearing experiments specific growth rates (SGR) of fish undergoing different treatments
may be assessed. The formula used to calculate SGR contains a typo. The second weight term in
the numerator should be weight at time 1 rather than weight at time 2. A recent review of SGR
states that SGRs are difficult to interpret because they express additive changes in loge weight
per unit of time (Crane et al. 2020). Crane et al. algebraically rearrange the standard equation
so that proportional increases in weight can be obtained and indicate that multiplying this value
by 100 will provide per cent increases in weight per unit of time. The proponents may wish to
investigate the use of these new formulas in their Research Objective 3 experiments. The
experimental designs and statistical approaches being used in the rearing experiments are well
described and are scientifically valid.

References
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Q3: Provisions for M&E

Funding and expertise are often too limited within individual projects to conduct adequate,
RM&E. The BSE Project was established to provide tools to support effectiveness monitoring of
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tribally managed projects that lack RM&E capacity. Metrics and insights generated by the BSE
Project about the biological effects of supplementation and reintroduction programs are being
used by tribal partners to evaluate if their projects are meeting their restoration goals. Thus,
expected outcomes from the BSE Project become key inputs to adaptive management cycles in
the partnered projects. The proponents are in regular contact with their partners, sharing
findings, and working to ensure that implementation tasks (e.g., planned genetic sampling)
occur as expected.

The proponents also have their own internal evaluation and adjustment process. For Research
Objectives 1 and 2, project objectives are shared with tribal managers and any involved co-
managers, either informally during meetings with collaborators or formally through
presentations. Plans are in place to hold annual virtual meetings with collaborators and
biannual genetics workshops within the fish science community. However, the ISRP urges the
proponents to develop a formal adaptive management procedure to be followed during such
meetings.

QA4: Results — benefits to fish and wildlife

The Progress to Date section of the proposal provides an extensive (34-page) overview of the
research questions being addressed; objectives, approaches, and quantitative results for the
diverse suite of component studies; plans for future work, and implications of the results so far
obtained. These accounts showcase how useful outcomes from the BSE Project are to individual
tribally managed projects. The methods used and results obtained also have broad value to
fishery managers dealing with similar questions in the Columbia River Basin and beyond.

In our review of research projects in 2018 (ISRP 2018-8), we noted that NOAA researchers had
identified an underappreciated problem of precocious maturation of males in many of the
Basin’s Chinook hatcheries. In some hatcheries, over 50% of the males may mature as two-year
old minijacks. Such fish may distort smolt-to-adult recruit (SAR) values, potentially compete
with wild conspecifics for resources, induce numerical predator responses, and cryptically
inflate pHOS values in natural spawning populations. Ongoing work and planned experiments
by the proponents are examining how fish cultural methods can be implemented to
substantially reduce the occurrence of precocious parr in cultured Chinook. Pilot studies
performed by the proponents suggest that periods of starvation and photoperiod
manipulations can significantly reduce precocious maturation. Future work to refine each of
these approaches is scheduled and a production-scale study is planned to evaluate their
effectiveness under normal hatchery operations. Results from these studies will be of value
across the Basin and elsewhere.
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200890700 - Genetic Assessment of Columbia River Stocks

Links to: Proposal | Past reports | Past reviews

Proponent: Columbia River Inter-Tribal Fish Commission
Province/Subbasin: Basinwide, Mainstem
Recommendation: Meets Scientific Review Criteria

Overall comment:

This project continues to make steady progress in developing state-of-the-art procedures for
monitoring genetic diversity and cost-effective applications of Genetic Stock Identification (GSI)
and Parental Based Tagging (PBT). It contributes practical advice for fisheries management and
addresses a number of critical uncertainties. Application of PBT and GSI has improved the
accuracy of stock-specific estimates of harvests throughout the Columbia River Basin and of
abundance at multiple dams. Project results are used extensively by the U.S. v. Oregon
Technical Advisory Committee for in-season harvest monitoring as well as post-season run
reconstruction for multiple species of salmon and steelhead. The record of primary publications
and annual reports is excellent.

ISRP suggestions and comments in the sections below should be considered in future proposals.
Q1: Clearly defined objectives and outcomes

Three genetic assessment projects reviewed separately in 2018 have been merged into a single
project with six objectives. The first four objectives listed in the Progress to Date section of the
proposal correspond to previous research under BPA project 200890700: 1) discover and
evaluate SNP markers (for multiple salmonid species and white sturgeon), 2) expand and create
genetic baselines (to support PBT and GSI analyses), 3) implement genetic monitoring (PBT/GSI)
programs for mainstem Chinook salmon, sockeye salmon and steelhead fisheries, and 4) apply
genetic monitoring (PBT/GSI) to Chinook, sockeye and coho salmon and steelhead passing
Bonneville Dam. The fifth objective, to characterize adaptive genetic variation associated with
environment, landscape, and phenotypic traits, corresponds to research previously undertaken
in BPA project 200900500. The sixth objective, to characterize genetic diversity and structure of
white sturgeon in the Columbia River Basin, corresponds to research previously undertaken by
BPA project 200850400.
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Section 3 of the proposal lists additional quantitative objectives, implementation objectives,
research questions and predictions under each of the six objective headings. We found these
distinctions to be vague, repetitious, and insufficiently quantitative to clearly specify the
desired outcomes for the proposal’s five-year time period or to evaluate future progress. In
short, these objectives do not meet SMART criteria and should be revised in future proposals to
clearly document the project’s objectives and hypotheses. That said, we understand the
challenge of documenting quantitative objectives for this continuing project given its complex
mix of exploratory and applied science. One suggestion for meeting the SMART criteria is to
create summary plots to show past trends and future projections for quantitative deliverables
such as the number of single nucleotide polymorphism (SNP) markers developed and/or
selected for application, number of populations incorporated in baselines, number of GSI
reporting groups, number of adaptive traits mapped to genotypes identifiable with SNPs,
specific fisheries and dams monitored, etc. These summary plots could be based on data
provided in various sections of the annual report for 2019.

No specific milestones or timelines are associated with any of the objectives, but it is clear from
the proposal and annual report for 2019 that the project is expected to continue for the
foreseeable future. PBT requires annual collection and genotyping of tissue samples from
hatchery broodstock, and GSI of salmonids harvested in mainstem fisheries or passing
Bonneville Dam requires annual collection and analysis of mixture samples. The genomic
research programs on adaptive traits and white sturgeon are making steady progress, but they
are technically challenging and will likely take many years to deliver their full potential. In any
case, it is important to indicate the expected yearly (or perhaps 5-year) quantitative outcomes
for each objective that will be used for evaluating progress in the project’s internal adaptive
management cycle.

Q2: Methods

The proposal provides only a brief overview of the approaches being followed for each
objective. Much more detail is provided in the lengthy annual report for 2019 (289 pages with
many links and references). It has not been possible for the ISRP to examine these methods in
detail during the current review process given the scope and complexity of this aggregate
project, which spans many years, objectives, covers multiple species, populations, and fisheries,
and employs technically sophisticated laboratory and analytical procedures.

A major strength of this project is the successful development of cost-effective methods (e.g.,
GT-seq) to screen genotypes at hundreds of SNPs for application to PBT and GSI. Another
important innovation of this project is the combined application of PBT and GSI to improve
estimates of stock composition of fish passing Bonneville Dam and harvested in mainstem
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fisheries. Sampling and analytical protocols are clearly documented in the annual report for
2019. Standard methods are being used for statistical analysis, and confidence intervals or
significance test probabilities are provided to support most conclusions. The proponents also
use state-of-the-art techniques that were peer-reviewed in their primary publications, and
hence, are scientifically appropriate.

The proponents have been diligent and creative in finding ways to minimize bias that can arise
in analyzing stock composition of mixtures if weighted stratified random subsamples are
improperly weighted. They developed, published, and applied a bias-correction procedure for
incorporating new data on PBT detections of hatchery fish that are not adipose-clipped and
previously had been assumed to be wild (about 20% of Chinook and 8% of steelhead from
2014-2018, Hargrove et al. 2021), while simultaneously adjusting the overall proportions of
hatchery and wild populations based on the GSI results for wild fish. Presumably, a larger
proportion (e.g., 0-18% at Bonneville Dam in the fall of 2019) of hatchery fish are “missed” by
PBT because of incomplete PBT baseline sampling, but they are not counted as wild fish
because adipose clips indicate their hatchery provenance.

White sturgeon present special challenges for genetic analysis because of their polyploid
ancestry. Despite this, the proponents are making steady progress in identifying SNPs,
demonstrating functional tetraploidy and Mendelian inheritance patterns, and in developing
ways to modify analytical procedures when using software programs designed to analyze
diploid species.

The proponents have fully addressed previous ISRP requests (2018) to justify the choice of
assignment thresholds (they no longer set assignment thresholds), and to compare the relative
accuracy of counting individual fish assignments versus estimating mixing proportion
parameters without attempting to assign individuals.

Q3: Provisions for M&E

The proponents use section 6 of the proposal (Potential Confounding Factors) to emphasize
how this project is uniquely positioned to document widespread influences of climate change
on abundance, run-timing, and genetic diversity of salmonids of the Columbia River. As PBT and
GSl baselines are updated and expanded, they provide successive “snap shots” of biodiversity
within a number of target species. These data could be used to augment High Level Indicators
for monitoring the state of biodiversity within the basin. The proponents also plan to routinely
sample populations in extreme temperature sites and expect to use SNP markers in
combination with genomic and physiological analysis to predict and track the populations’
adaptability to climate and landscape changes.
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Section 6, however, is primarily intended to elicit discussion of factors that might hamper
progress in meeting objectives. One such factor is the difficulty of getting sufficiently
representative samples of various stocks passing Bonneville Dam due to restrictions placed on
trap operations there by USACE and NMFS. Sampling opportunities at the Bonneville Dam trap
may become increasingly restrictive due to rising temperatures and increasing numbers of
shad.

In future proposals, the ISRP would like to see more explanation of the practical limits to GSI
resolution with SNP baselines. We understand that GSI resolution will be constrained by the
amount and stability of differentiation in allele frequencies among populations (“population
structure”) determined by the historical balance of genetic drift and gene flow. What then is
the practical limit to GSI resolution that can be reasonably expected despite increasing the
number of SNPs or microhaplotypes examined, and regularly updating baselines given observed
levels of year-to-year variability associated with random demographic effects (e.g., genetic drift
within natural spawning subpopulations and baseline sampling errors)? How are factors that
reduce gene flow among populations, and thus maintain differentiation among populations in
neutral traits, expected to change in the face widespread hatchery propagation (more straying
and transplantation) versus reduced abundance and fragmentation of natural metapopulations,
and range contractions due to climate change? Are adaptive traits expected to be more robust
to the confounding effects of sampling variation, genetic drift, and gene flow, so that GSI
baselines might need be updated less often?

Section 5 (Project Evaluation and Adjustment Process) of the proposal is too brief. In future
proposals, the ISRP would like more explanation of the process by which the proponents
allocate effort and resources among objectives such as finding new SNPs and updating and
expanding baselines. Is there a regularly scheduled decision process to determine, for example,
when more SNPs need to be added to panels, which SNPs to include, which stocks to include in
baselines, how often to resample them, and how large the samples should be?

Q4: Results — benefits to fish and wildlife

Obijectives 1-4: This project has developed the genetic baselines (i.e., SNP) and technical
capacity to routinely provide timely estimates of stock composition of mixed stock harvests of
hatchery and natural origin Chinook salmon, sockeye salmon and steelhead in the Columbia
River, and to estimate the run timing and abundance of genetic stocks passing Bonneville Dam.
The practical management application of the project results is impressive. SNP panels are also
being developed to identify the origin of coho salmon, white sturgeon, and several lamprey
species. The SNP panels have been especially useful for PBT and measuring reproductive
success in other pedigree studies.
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Sample rates for Chinook salmon, sockeye salmon, and steelhead are often lower than desired
due to restrictions imposed by USACE and NMFS on sampling at the Bonneville trapping facility.
Another continuing challenge is that GSI reporting groups based on the genetic differentiation
of populations, which provide the most accurate estimate of stock composition, are not
identical to the management units of most interest to fisheries managers. The proponents are
continuing to work with fisheries managers to explore how to best incorporate genetic
monitoring results with more traditional monitoring and tagging programs.

In principle, PBT and GSI based on SNP markers are now sufficiently developed that they could
replace some (but not all) functions of the coded wire tag (CWT) program for hatchery fish.
However, replacing the CWT program would require continued annual genotyping of hatchery
broodstock, fish passing Bonneville Dam, and harvested fish.

Objective 5: The project has made steady progress in developing techniques to identify and
monitor adaptive divergence among specific environments in a number of species within the
Columbia Basin. Recent results indicate that precipitation, elevation, and temperature are
among the most important environmental factors driving adaptive divergence in salmonids.
Multiple studies are underway to investigate the genetic basis for run-timing, age-at-maturity,
disease resistance, and thermal adaptation. Candidate genes for several of these traits have
been identified in both steelhead and Chinook. SNP markers from these regions are now being
incorporated into standard genotyping panels to cost-effectively scan large numbers of
individual fish for genetic variation in adaptive traits. For example, genotypes for temperature
tolerance could be screened to identify broodstock for reintroduction efforts. Understanding
the genetic mechanisms and potential for adaptation to changes in precipitation, temperature,
and other environmental factors will help to guide long-term conservation policies for salmonid
populations in the face of climate change.

Obijective 6: Genetic analyses of SNP variation in white sturgeon have corroborated earlier
surveys of variation in microsatellite markers, with both analyses showing little genetic
differentiation among white sturgeon inhabiting different impoundments of the Middle
Columbia region. Broodstocks from the Yakama hatchery that are used for supplementation in
the Middle Columbia River were genetically similar to the wild populations from which they are
derived, which justifies their continued use. The recent increase in SNP markers from 117 to
325 will improve capabilities for resolving population structure and PBT. The new genotyping
approach provides an estimate of ploidy level and enables evaluation of the rate of
spontaneous autopolyploidy. A large number of samples representing various age classes of
white sturgeon from all sections of the Columbia and Snake rivers are currently being
genotyped to investigate genetic structure and the frequency of ploidy levels within each
section. The project is also making steady progress towards assembling a draft genome for
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white sturgeon, as a first step in discovering a genetic marker to non-lethally distinguish males
from females at any age.

201003100 - IDFG Genetic Monitoring of Snake River Steelhead and Chinook
Salmon

Links to: Original proposal and Response and revised proposal (link to folder) | Past reports |
Past reviews

Proponent: Idaho Department of Fish and Game

Province/Subbasin: Blue Mountain/Grande Ronde, Blue Mountain/Imnaha, Columbia
Plateau/Snake Lower, Mountain Snake/Clearwater, Mountain Snake/Salmon

Recommendation: Meets Scientific Review Criteria
Final review comment:

This is an exemplary, innovative project. We thank the proponents for submitting a revised
proposal as well as a point-by-point response addressing all of the topics identified in our
preliminary comments. In our preliminary comments, we requested responses on the following
topics:

1. Compatibility with NOAA status assessment
2. MPG and ESU identification
3. Alternative approaches

The proponents added three appendix tables (A1-A3) in response to our request for more detail
about how data generated by this project contribute to the abundance, productivity, or
diversity measures used by NOAA for hierarchical assessment of ESU viability.

Table Al highlights the extent to which this project supports assessments in a variety of other
projects by genetically distinguishing sex and the hatchery origin of unmarked fish (that would
otherwise be assumed to be natural origin). These and other data contributed by the project
are clearly important for improving estimates of pHOS, natural spawner abundance, and indices
of genetic and life history diversity.

Tables A2 and A3 support the ISRP’s preliminary comments that the genetic stock groupings to
which fish can be assigned by this project often do not exactly match the TRT populations of
steelhead and Chinook salmon, and in some cases even the MPGs of Chinook salmon.
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Moreover, the proponents’ response does not indicate how estimates of abundance or
productivity measured at Lower Granite Dam for genetic stocks comprising mixtures of TRT
populations are (or might be) adjusted to provide the spawner-to-spawner data typically
required for NOAA's VSP and ESU status assessments. We therefore conclude that the proposal
has somewhat overemphasized the utility of this project for the NOAA viability assessments of
TRT populations. That said, this project also supports a basinwide effort to implement a variety
of approaches for monitoring status and trends at multiple hierarchical levels. To maximize
efficiency and effectiveness of that overall effort, it remains important to periodically review
and refine the approaches being developed in this and other projects. The ISRP urges the
proponents to consider, in future work plans, whether a greater focus on SNPs associated with
adaptive traits might improve the capability to resolve TRT populations and MPGs.

Preliminary ISRP report comments: response requested (Provided for context. The proponents
responded to the ISRP’s questions; see response link and final review above.)

Response request comment:

We commend the proponents for a clearly written, well-organized and well-justified proposal.
The standardization and application of accurate methods of parentage-based tagging (PBT) and
genetic stock identification (GSI) are remarkable achievements by this project (in collaboration
with project 200890700). The resulting single nucleotide polymorphism (SNP) baselines for
Snake River steelhead and Chinook salmon have enabled (1) cost-effective and routine
monitoring of spatial and temporal trends in diversity and genetic structure of natural-origin
Snake River populations; (2) estimation of stock composition of harvests in mainstem fisheries
and escapements past Lower Granite Dam; and (3) evaluation of proportionate natural
influence (PNI) of integrated hatchery programs in Idaho.

The proposal states that the project contributes significantly to NOAA and other investigators
by providing data for viability assessments of independent populations defined by the Technical
Recovery Teams (“TRT populations”), major population groups (MPG), and evolutionarily
significant units (ESU). However, the ISRP was unable to understand how, or the extent to
which, this project informs these status assessments.

The ISRP requests the proponents to address the following points in a revised proposal, and to
provide a brief point-by-point response to explain how and where each issue is addressed in the
revised proposal:

1. Compatibility with NOAA status assessment. Clarify how estimates from this project
are used in the NOAA status assessments. In many cases, it seems that data generated
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by this project could only be used to estimate abundance and productivity of multi-
population groupings returning to Lower Granite Dam. It seems that such estimates
would not be adequate for viability assessments that typically rely on estimates of
spawner abundance and spawner-to-spawner productivity for TRT populations.

2. MPG and ESU identification. List the steelhead and Chinook salmon populations by
MPG and ESU for which this project provides data that are used by NOAA for viability
status assessments.

3. Alternative approaches. If the project enables an alternative approach to viability
assessment of abundance and productivity, then explain the alternative approach and
compare it with the NOAA approach to demonstrate its utility.

Q1: Clearly defined objectives and outcomes

This project addresses management issues and uncertainties that are highly relevant to the
Council's 2014 Fish and Wildlife Program, 2017 Research Plan, and High-Level Indicators as well
as numerous subbasin plans. However, it is less clear how the project supports and contributes
to ESA Recovery Plan objectives.

The current proposal combines objectives from two previous BPA projects to test the feasibility
of using PBT and GSI to help manage hatchery and wild Snake River steelhead and Chinook
salmon. The eight revised objectives are clearly specified, and most meet SMART criteria. An
exception is Objective 2, which is not quantitative. Instead of just saying “discover new SNPs,”
we suggest indicating more precisely the number of new SNPs, or the attributes of new SNPs,
that need to be discovered for the project to achieve this objective.

In future proposals, it would be advantageous for the proponents to include additional
objectives related to adaptive management and reporting, as this would serve to highlight
other very successful outcomes from the project.

The project now comprises a well-established annual cycle of activities that is expected to
continue for the foreseeable future.

Q2: Methods

The proposal includes a succinct but comprehensive overview of methods, which is organized
appropriately by objectives, clearly explains the rationale for various approaches, and provides
convenient links to details elsewhere (e.g., monitoringresources.org and references to
associated projects and the primary literature). Sampling and analytical protocols are

42



documented in more detail in the annual report for 2019. Standard methods are being used for
statistical analyses, and confidence intervals or significance test probabilities are provided to
support most conclusions. The proponents also use state-of-the-art techniques that were peer-
reviewed in their primary publications, and hence, are considered scientifically appropriate.

A notable weakness in the methods section is the lack of detail about how data generated by
the project contribute to the abundance, productivity, or diversity measures (i.e., viable
salmonid population (VSP)) parameters used by NOAA for hierarchical assessment of ESU
viability. VSP parameters used to assess the viability of TRT populations are typically based on
multi-generational adult spawner-to-spawner data. This proposal does not describe how
estimates of abundance or productivity measured at the Lower Granite Dam for stocks
comprising mixtures of TRT populations are adjusted to provide the spawner-to-spawner data
typically required for NOAA's VSP and ESU status assessments. It seems that in many cases, the
scale of the abundance and productivity estimates provided from this project would not align
sufficiently with that needed for assessments at the TRT population, MPG, or ESU level. In
summary, the methods section should indicate more precisely which data generated by this
project are actually used by NOAA for viability assessment and describe more clearly how these
data are adjusted to meet (or circumvent) the requirement for spawner-to-spawner abundance
and productivity estimates for TRT populations and the specific populations for which data are
generated.

Q3: Provisions for M&E

A brief paragraph refers to a history of periodic adjustments to genetic marker panels,
genotyping platforms, and statistical tools through regular meetings with genetic collaborators
to evaluate results and discuss new proposals. Significant adjustments to improve cost-
effectiveness include transitioning to:

e Absorptive chromatography paper that can hold 50-100 samples per sheet and occupies
much less space than an equivalent number of ethanol-filled vials;

e 300-400 GTseq SNP genotyping panels for both Chinook and steelhead that provide near
zero false-positive and false-negative rates at less cost than the original 96 samples X 96
SNP loci system;

o A 5-year rotating schedule for resampling populations to update GSI baselines;

¢ Whole-genome sequencing of pools of individuals (Pool-seq) to more cost-effectively
estimate allele frequencies across the genome at the population scale; and
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e The (proposed) addition of microhaplotypes (multiple, tightly linked SNPs that exhibit
contrasting allele frequencies across populations) to the existing GTseq SNP panels in
hope of further improving GSI accuracy for steelhead.

The proposal states that project results are regularly evaluated and discussed during meetings
with collaborators. Although this project adjustment process appears to be working well, the
ISRP would like to see more explanation, in future proposals or the next annual report, of the
decision process by which the proponents allocate effort and resources among objectives, such
as finding new SNPs and updating and expanding baselines.

The project has excelled at sharing information and providing information to support
management decision processes. Monitoring and research results are presented in annual IDFG
and BPA reports, at various meetings (e.g., LSRCP, IDFG Anadromous Meeting, Steelhead
Workshop, Coastwide Salmonid Genetic Conference), and in the primary scientific literature.
Impressively, the proponents have authored or co-authored over 20 papers on work
undertaken in this project. The Gantt chart (Fig. 19) clearly indicates the annual cycle of
activities, and the table in section 8 (Relationships to other projects) helps to clarify roles and
responsibilities in collaborations with six other projects.

Q4: Results — benefits to fish and wildlife

The proponents have worked collaboratively with CRITFC staff (project 200890700) to develop
and standardize SNP panels for steelhead and Chinook salmon that cost-effectively integrate
application to both PBT and GSI, and identify the genetic sex of each species. The ISRP noted an
apparent inconsistency between pages 15 and 27 of the proposal which state the current
Columbia-basin-wide panel contains “390 SNPs for steelhead and 299 SNPs for Chinook
Salmon” versus “368 SNPs for steelhead and 343 SNPs for Chinook Salmon,” respectively, with
Hess et al. (2020) cited in both instances.

On average, 4,900 steelhead and 12,000 Chinook salmon broodstock are sampled each year to
create PBT baselines comprising all steelhead and Chinook salmon broodstock used in
hatcheries throughout the Snake River basin. This effort allows the Snake River PBT program to
genetically “tag” about 95% of 20 million steelhead and Chinook salmon smolts released
annually.

Since 2018, the steelhead GSI baseline has represented 23 TRT populations and all 6 MPG.
These steelhead collections are pooled to create 45 “GSI populations” for stock composition
analysis and 10 “genetic stock” groups for reporting mixture proportions. The Chinook salmon
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baseline represents 31 of 41 TRT populations and all 5 MPG. The Chinook salmon collections are
pooled to create 30 GSI populations for analysis and 6 genetic stocks for reporting.

PBT has now superseded coded-wire tagging (CWT) to estimate the harvest of hatchery
Chinook salmon in the Snake River basin, although CWTs are still used to monitor ocean and
downriver harvests, and to assess and compare alternative hatchery rearing and release
strategies. Multiple year results have shown that PBT and CWT methods provide similar
accuracy, but PBT can provide greater precision because of the larger number of “tags”
available.

The proponents have used GSI and PBT in combination (working collaboratively with projects
199005500, 199107300, 198335003, and 201800200) to estimate abundance and stock
composition of wild steelhead, spring/summer Chinook salmon, and fall Chinook salmon
passing Lower Granite Dam. Abundance, productivity, and measures of genetic diversity are
provided to NOAA as part of requirements to review the listing classification of Snake River
steelhead and Chinook salmon at least once every five years.

Incorporating PBT with GSI has significantly improved the accuracy of wild escapement
estimates at Lower Granite Dam by detecting untagged hatchery-origin fish that would
otherwise be mistaken for wild fish, resulting in a significant overestimation of natural
abundance. PBT analysis identified that, on average from 2014-2018, 19.6% of Chinook salmon
and 8.3% of steelhead adults passing Lower Granite Dam were hatchery-origin, despite having
no physical or mechanical marks. Similarly, a comparison of stock-specific abundance estimates
for hatchery Chinook salmon returning in 2016 to 2019 revealed that the in-season PIT-tag
method accounted for only 65% (averaged across all release groups) of the total detected by
PBT.

The project also demonstrated that PBT should be used as part of long-term monitoring of
proportionate natural influence (PNI) for integrated hatchery programs in Idaho. Analyses
based on physical marks consistently overestimated PNI by overestimating the proportion of
natural fish in both the natural spawning and broodstock components of the hatchery program
compared to analyses based on PBT.

The proponents have fully addressed previous ISRP recommendations:

e Genetic data from PBT and GSI projects in the Columbia River basin (and throughout the
Pacific Coast of North America) are now stored in FIshGen (McCane et al. 2018) and
available to any lab running PBT projects;
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e PBT data for PIT-tagged fish are now being linked to life history data from scale sampling
at Lower Granite Dam (i.e., age at maturity) and migration behavior from PIT-tag
detections at in-stream arrays (IPTDS). This step allows VSP metrics to be assessed at
the scale of some TRT populations. However, because in-stream array coverage is not
complete across the landscape, the method cannot be applied to all TRT populations.

46



Estuary and Lower Columbia

200300700 - Columbia River Estuary Ecosystem Monitoring

Links to: Original proposal and Response and revised proposal (link to folder) | Past reports |
Past reviews

Proponent: Lower Columbia Estuary Partnership (LCEP)

Province/Subbasin: Columbia River Estuary/Columbia Estuary, Lower Columbia/Columbia
Lower

Recommendation: Meets Scientific Review Criteria - Conditional
Final review comment:

The ISRP found this a difficult project to review without a site visit, given the collaborations with
multiple partners. Nevertheless, the ISRP recommends that this project Meets Scientific Review
Criteria with three conditions, all of which should be addressed in the next annual report and
work plan:

1. SMART objectives. Establish SMART objectives for the Ecosystem Monitoring Program
(EMP) objectives, as much as possible, including succinct empirical statements of
expected outcomes (with timelines).

2. Benefits to fish and wildlife. Develop a strategy for collecting, analyzing, and reporting
information to quantitatively demonstrate benefits to fish and wildlife from restoration
and protection actions.

3. Budget. Remove the proposed carbon sequestration study (Objective 7) from the
budget and the budget justification.

The ISRP also has a recommendation for the proponents, but it is not a condition. The
monitoring data do not appear to be used to in a model that could predict responses or
conditions at other estuarine sites within this geographic area. If this is correct, then we
encourage the proponents to develop a strategy for constructing such a model, which could be
an important tool for understanding the effectiveness of estuarine restoration efforts.

In our preliminary review, we requested responses on the following nine topics. Our final
comments follow each item:

1. SMART Objectives. While the proponents made the goals and objectives for the two
monitoring programs somewhat clearer, they did not establish SMART objectives for the

47


https://nwcouncil.box.com/s/h775o8ownh9yewa0nengwwlelhj5ze2j
https://nwcouncil.box.com/s/h775o8ownh9yewa0nengwwlelhj5ze2j
https://www.cbfish.org/Project.mvc/Publications/200300700/Documents
https://app.nwcouncil.org/