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|.  Background

Prgect reviews increase Fish and Wildlife Program accountability and transparency; improve

project design, implementation, and overall effectivendssp track project and Program
performance;and facilitate information sharing and adaptive management. fidpsrt

LINE A RSAE (KS LYRSLISYRSY(dl {OASYUGAFTFAO wSOASSH t |
recommendations on 48 projects in the Mainstem and Program Support Category (see Table of
Projects, ppiid0 @ ¢ KS L{wt FAYRa (KI{ Heviewdh@i@ddia YSS
16 projects meet scientific criteria with some qualifications. The ISRP expects the qualifications

to be addressed during contracting, implementation, future annual reports, or the upcoming

2020 and 2021 Category Reviews. The ISRP reendsnot applicableor 5 proposals that

were not amenable to scientific review.

This Category Review covers a broad array of topics. We provide a brief overview of the issues
and key findings in this section. Section Il explains the ISRP review peowkSection 11|

includes programmatic comments and recommendations on issues general to many projects;
Section IV includes detailed comments and recommendations on the individual projects.

The programmatic comments in Section Il are intended to helprimtbe future direction of

the Fish and Wildlife Program. General topics covered include the need for projects to establish
guantitative objectives, employ adaptive management, easily share information, conduct

proper data management/analysis, and commuatéuncertainty. More specific topics include
guantifying the benefits of conservation enforcement, understanding variation in simolt

adult survival estimates, resolving issues related to fish marking, quantifying the effects of toxic
contaminants,andk § ySSR (2 O2yaARSNI GKS O2YLX SEAGE |y
ecosystem.

PassagePredationand Survival of Salmontd&reshwater and Ocean

Approximately a quarter of the projects in this Category Review addressed issues related to
passage and sumal of juvenile or adult salmonids in the hydrosystem and lower mainstem
Columbia River. For instance, some projects (&98/127-00; 1994033-00; 1996-020-00)
collected daily measurements of flow, spill, water temperature, and dissolved gas saturation,



https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-198712700
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-199403300
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-199602000

which were incorporatedhto models and statistical analyses to estimate howiver
conditions affect the survival and migration timing of juvenile salmonids. Data froitad|T
interrogation sites were used to estimate steggiecific juvenile survival and travel times
through ndividual reservoirs, the lower river, and the entire hydrosystéa8{~127-00).
Biological and environmental data across the region were integrated to forecast smolt
migration tming past mainstem dam§$96019-00). Managers have used the forecasts to
adjust flows and spill rates to improve juvenile survival.

PIT tag detections and genetic samples was® used to track migration timing, abundance,
survival, and straying of specific populations of adult sall2@0$518-00). Data on origin
(including wild versus hatchery), agmigration timing, and travel rate were collected and used
to parameterize lifecycle models4005002-00). Additionally, PIT tag detection arrays placed in
the Snake River Basivere useful in estimating escapement levels in spring/summer Chinook
and steelhead populationsa costeffective approach that promises to be widely applicable in

the future 2018002-00).

All these assessments rely on the capacity to obtain, store, retrieve, analyze, and interpret data.
Each year, over 1.5 million fish are PIT tagged and over 16 million detections are recorded at
approximately 300 PHiag interrogation sites in i Basin. To be useful, tag codes for individual
fish must be linked to detections at specific sites. The PIT Tag Information System (PTAGIS)
YI1Sa GKSaS 02yySOlGAz2ya |yR aSNIWYI&0m8&0)iG KS NB3
Efforts are being made to increase the utility of PIT tags. For example, one pi¢j8at3(L9-

00) is developing and evaltiag a new detection array to identify Ptdgged fish as they pass

over dam spillways. Two new detection devicdkexible netlike PIftag antenna arrays that

can be towed, and vertical detection wands that can be mounted on bargesbeing tested

to improve PIT tag detection in deep and wide river habitats. A rich and sophisticated suite of
statistical tools and software has been developed to analyze rerdpture data from the
NEIA2Yy Qa (I IWMAY7AC; 1INPHA-DY. Ya o

Regional managers recognize that survival of juvenile and adult salmonids through the
hydrosystem is affected not only bygsical conditions in the river but also by vulnerability to
potential predators. Salmon predators benefit from a number of anthropogenic changes in the
Basin: dams and reservoirs that impede fish migratexpand habitat for predatorgnd

increase vulnebility to predation; predictable releases of large numbers of hatchery origin
juveniles; and dredge spoil islands that can be used as breeding sites by piscivorous colonial
birds. One of the first studies to investigate predation on juvenile saimonasén on

northern pikeminnow, channel catfish, smallmouth bass, and walleye in the John Day Reservoir
(1990077-00). Results led to the funding of an ongoing spemvard fisherythat annually

seeks to reduce the abundance of northern pikeminnow >200 mm by 10 to 20% in mainstem
reservoirs. This removal of northern pikeminnow is estimated to have decreased predation on


https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-198712700
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-199601900
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-200851800
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-200500200
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-201800200
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-199008000
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-198331900
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-198331900
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-198910700
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-199105100
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-199007700

juvenile salmonids by ~32%. However, a number of questions neamainswered about the

extent of compensatory responses (i.e. changes in abundance, diet, growth, and relative
condition) by other fish predators following the continuing suppression of northern
pikeminnow. Additionally, there is a need to update the methaised to estimate abundance,
and to explore the possible advantages of targeting predator removal around dams where
predation is high. New research is needed to more fully evaluate the benefits from this project.
Another project {997024-00) has demonstrated that predation by colonial water birds is the
greatest source of smolt mortality for some Endangered Species Actl{§&8dsalmonid
populations.

The number of adult salon eaten by pinnipeds below Bonneville Dam and at Willamette Falls
has increased in recent years. New research is underway to estimate pinniped abundance and
the impact of their predationZ008004-00). Efforts to dissuade pinniped predation by hazing
were found to be ineffective and new policies have been enacted to increase culling of
pinnipeds as warranted. The effects of these removals need to be carefully appraised. To date,
most of the attention on pinniped predation has focused on losses of adult salmon. Predation
of juvenile salmon by pinnipeds, primarily harbor seals, also warrants further investigation.

bh!! Qa 20SIy mXeRIZAPHadshoiNtBaBaS(niber of indices of conditions
encountered during early marine life including the Pacific Decadal Oscillation, the Oceanic Nifio
Index, surface and deepater temperatures, salinity, anithe availability of high energy
zooplankton, are useful for predicting smédt-adult survival. Pending adequate funding, this
longterm project is well poised to (a) examine direct causes of marine mortality, (b) ascertain if
forage fish act as a buffegainst predation, (c) quantify current qualitative survival estimates,
and (d) elucidate the relative roles that freshwater and marine conditions impose on survival.

Harvest and Conservation Enforcement

Basic information on salmon abundance, harvest, esthpement is needed to manage tribal,
commercial, and recreational fisheries in the Basin. Several projects in this review are using
codedwire tags (CWTSs), PIT tags, and genetic samples to obtain this information. Additionally,
recovery of tags and genetinformation are being used to evaluate the effectiveness of
hatchery operations and to provide data that can be used to track the status of populations at
risk (1982013-00; 2010036-00).

To monitor tribal salmon and steelhead fisheries in Zone 6 (mainstem Columbia River between
Bonneville and McNary Dams), tribal staff use aerial antherwater cred surveys to estimate

catch and catch per unit effort by species and mark tygi®8502-00). Creel data are shared

with the U.S. v. Oregon Technical Advisory Committee and wstkfitl this fishery

YEYEF3ISYSyd ANBSYSYyidiQa Y2yAild2NAyYy 3 NBIjdzANBYSyY
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estimated for individual stocks, but this task appears to be technically feasible if random
samples from harvested fish were provided reguléml¥Columbia River Intefribal Fish
Commission (CRITFC) geneticists.

Enforcement of fishing regulations is an essential part of fisheries manageamehBonneville
Power Administration (BPA) funds three tribal enforcement proje2i® -390-00; 2007-391-

00; 2008106-00). Theseprojects provide visible efforts at enforcement and public outreach
that likely deter illegal harvest. Quantifying the conservation benefits of these enforcement
operations will be challenging but needs to be done in the future.

A tribal project in the uper Columbia is refining the use of purse seines and weirs to selectively
catch hatchery Chinook both for tribal harvestd to reduce the proportion of hatchery origin

fish that spawn naturally (b HOR(08105-00). Results are encouraging, but the benefits of

this approach for reducing pHOS have yet to be quantified.

Artificial Propagation and Salmon Recovery Projects

Artificial propagation of salmonids is used in the Basin bogrovide harvest opportunities

and to conserve natural populations. In a typical supplementation program, naitigah

adults are taken from the wildo their offspring can be reared in a hatchery and released as
juveniles. Adults produced from firgieneration hatchery parents are expected to return to

spawn in their natal streams. However, supplementation is a controversial strategy, because
exposure to hatchery conditions has been shown to alter the physiology, behavior, morphology,
and demographie of salmonid populations. These changes can lead to inadvertent
domestication and a concomitant loss of fitness in the natural environment. Two projects,
Growth Modulation 2002031-00) and Advanced Hatchery Refort®03056-00) are

developing and evaluating rearing protocols to create growth patterns that more closely
resemble those of naturadrigin fidh. More natural growth in hatcheries is expected to reduce

the prevalence of early maturing minijack Chinook and residual steelhead, and to increase the
life history diversity of steelhead. Such refinements should help to reduce domestication in
hatcheries The impacts of continued supplementation on genetic diversity are also being
examined in Chinook and steelhead populations in the Snake River Basin (e.g., by the Genetic
Monitoring and Evaluation Program for Salmon and Steelh£a83096-00]). To date the
supplementation efforts in the Snake River Basin, appear to have had little effect on the genetic
diversity of the populations studied. Further details on these three projeatsbe found in the
Research Project Status Review reptHP 2018).

Environmental degradation and lack of access to spawning areas have substantially reduced
chum salmon abundance in the Basin. Prior to mainstem dam development, chum salmon
spawned in tributaries and mainstem areas as far upstream as Celilo Falls, and annual harvests
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ranged from haHa-million to one million fish. Current annual abundance of adphwners

now ranges from the 1,000s to 10,000s, mostly in areas below Bonneville Dam. The precarious
status of chum salmon in the Columbia River led to anlE8Ag in 1999. Recovery efforts
began just prior to the listing, supported by a number ofagpe BPA projects and some
additional work funded by state, federal, and local entities. Now these efforts are funded
through a single mainstem proje@@08710-00) that aims tadentify extant stock structure,
determine limiting factors, assess habitat, and then prioritize recovery actions. Protected
spawning sites (spawning channels) are being created and evaluated as a recovery tool. A
companion project1999-003-01) focuses on an important natural spawning site immediately
below Bonneville Dam. Daily measurements of water temperature and water levels from this
spawning site are used by hydrosystem ragers who regulate flows to protect the spawning
and incubation habitats adjacent to the dam.

Fall Chinook abundance in the Snake River was impacted by the creation of impassable barriers
and other habitat degradation. Dams in the Snake River Basin bl@daess to 75% of

historical spawning sites and by 1990 only about 350 adults ascended past Lower Granite Dam
(ISRP 2014). A supplemetation effort led bythe Nez Perce Tribd$83350-00) andthe

Lower Snake River Compensation Plan has substantially increased fall Chinook abundance. At
present, the Lyons Fgriand Nez Perce Tribal hatcheries annually release 900,000 yearling and
4.6 million subyearling fall Chinook. Many of these fish are reared and then released from
acclimation sites located throughout the Snake River Basin. Returns of hatahdrgatural

origin adults now number in the tens of thousands. One of the mainstem projee#d-029

00) is assessing the ecological effects of the supplementation effort by collectingmiata

natural emergence timing, juvenile size, abundance, growth, survival, genetic composition, dam
passage timing, and other metrics on Snake River fall Chinook. It has been discovered that many
of these fish exhibit a novel juvenile life history by regrn reservoirs and emigrating as

yearling smolts instead of moving downstream as they likely would have done in-fiofréeg

river. Strong densitgependence in fall Chinook recruitment was also documented, which the
proponents attribute to superimposin of redds in spawning sites. However, other

possibilities, such as environmental capacity to produce juveniles, were not considered and
should be evaluated. A twstage, statespace lifecycle model was developed to estimate

spawner capacity, productiyi, and recruitsper-spawner; this model will also be useful for
analyzing factors that affect these metrics.

Pacific Lamprey

Many of the same factors that reduced salmon abundance and degraded salmon habitat (e.g.,
dams, irrigation diversions, loggingagtices, agricultural land use and contaminants) also
affected Pacific lamprey. Fifteen years ago, little was known about the biology of Pacific


https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-200871000
https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-199900301
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indigenous peopls, tribal biologistsand their partners launched an effort to restore the

species abundance and distribution through a suite of swedirdinated research and
supplementation projects. Regional tribes, states, and federal agencies have recently become
partners in the Lamprey Conservation InitiatiZ®{7-005-00), a project that seeks to prioritize
and obtain monies for unfunded, but high priority actions, designed to conserverdrahee
Pacific lamprey populations. The five projedt894-026-00; 2008308-00; 2008470-00; 2008
524-00; 2011-014-00) evaluatd as part of this mainstem project review have produced some
impressive results. In aggregate, these projects have:

1 developed and used methods to mark or tag juvenile and adult lamprey and to estimate
the abundance of adults and juveniles;

1 identified bariers to migration, and designed and installed passage structures that
effectively passadults and juveniles;

1 made substantial advancements in methods of artificial propagation and tested the
effectiveness of transplanting hatchery juveniles;

9 demonstratd that translocation of adults can be an effective tool to restore the
abundance and distribution of Pacific lamprey;

1 collected samples to assay contaminant concentrations in juvenile and adult lampreys as
well as their habitats;

91 developed and applied getic tools to identify lamprey species, sex, and parentage; to
develop parerdbased tags (PBTSs); and to examine population structure in both neutral
and adaptive genes;

1 conducted radietelemetry studies to determine preferred adult holding and spawning
habitat and juvenile settlement areas;

1 engaged the public through numerous outreach events and materials to emphasize the
ecological and tribal importance of Pacific lamprey; and

1 completed a master plars€elSRP 2018 for a review) with a welformulated
approach for restoring Pacific lamprey.

Habitat

Successful restoration of salmonids, lamprey, and other fish and wildlife species requires the
presence, persistence, and natural evolutiorfusictional habitats. A great deal of aquatic
habitat restoration has occurred and is ongoing in the Basin. Determining how to evaluate the
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local and BasHwide effects of restoration actions remains a daunting challenge for restoration
science, but somedadway has been achieved. The Action Effectiveness Monitoring project
(2016001-00) is using multiplebefore-after controkimpact (MBACI) and extensive post

treatment (EPT) desigrto examine reach effects of barrier removal, large woody debris (LWD)
enhancements, riparian planting, and floodplain restoration. Results showed that fish colonized
newly opened habitat when barriers were removed, and the abundance of both salmonids and
other fishes increased after LWD was installed. Analyses of the possible effects of riparian
planting are continuing. Even though the project randomly sampled study sites from a broad
collection of BPA projects, sample biases may occur. Consequentily bie wifficult to assume

that similar restoration actions will bring about comparable results. This is especially true in
stream reaches located in more degraded watersheds that have experienced different historical
events (e.g., fires, recent loggingeens, adjacent agriculture), undergone different

combinations of restoration actions, or possess complex logistical challenges for restoration.
The AEM project can assist practitioners by thoroughly explaining the appropriate contexts for
applying projecfindings and the limits for extrapolating results to entire watersheds,
subbasinsandevolutionary significant unitdSUs Nevertheless, progress is being made and
more appropriate protocols are now being applied in this important project.

Another maintem project 007252-00) has been using floodplain assessment procedures to
evaluate the importance of geomorphic diversity, temperature patterns, and hyporheic
exchange on salmmod productivity. Previous work in the UmatifBlabbasin showed that

diverse floodplains possess thermal and physical habitats that salmonids require. Due to human
alterations these conditions are now rare. The project highlights the value of creatinépanun
assessment of hyporheic flows in stream reaches that can be used to detect and protect such
habitats. The ultimate goal of the project is to identify the location of prospective restoration
sites by using rapid assessment tools based on hyporhecamgphic, hydrologic, and

biological data. This approach could have great utility in the upper and middle Columbia River
and Snake River subbasins where low flows and high summer water temperatures are
impacting salmonid survival and limiting abundance.

Water Transactions

The volume and temperature of hyporheic waters depends on the quantity, flow, and the

thermal history of surface waters. For this, and other reasons, surface water has become an
important restoration commodity. Legal water withdrawals ohgy peak agricultural growth
LISNA2R&az F2NJ SEFYLX Sz O2Yyyz2ytée OldAaS Ylye &GN
unacceptably low or become completely dry. Both conditions imperil already depressed

populations of salmonids, lampreys, and otherinatfishes. The Columbia Basin Water

Transaction Progran2(02013-01), a mainstem project, works with qualified local entities
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(QLESs) to acquire water rights to augment instreffows. To date, this program has been

involved with 540 water rights transactions that have returned approximately 1.6 midbos

feet of water to priority reaches. At present, the project has 232 active projects that are spread
uniformly across the BasiNew and renewed transactions occur each year and, on average,
approximately 33,650 acrieet and 165 cubic feet per second (cfs) of water are returned
annually to bolster river and stream flows during critical perigddso noteworthy is the impact

of the program with respect to fostering the improvement of state and QLE administrative rules
and policies for more effective and efficient allocation of acquired water to instream use.

Freshwater Mussels

Along with anadromous salmonids and native trout, threative species of freshwater mussels
may also benefit from habitat restoration actions, including flow augmentation due to the

Water Transaction Program. Freshwater mussels were once widely distributed and abundant in
the Basin and were an important saer of food for tribes. Mussels are also a good indicator of
water quality and aquatic habitat health. Current conditions in the Basin, including water
availability, introduced species, loss of host fish species, urbanization, logging, and agriculture
havereduced the distribution and abundance of native mus¢st® Xerces Sociefyeshwater
Mussels of the Pacific NorthwgsiA mainstem project started in 2002 (Freshwater Miiss
Research and Restoration)02037-00) has the goal of developing and implementing

restoration actions for freshwater mussels in the Umatilla Subbasin. Substantial progress has
been made. Areas of mussel population increases and decreases have been idemdied

genetic analyses have added important data on mussel systematics, identification, and biology.
Guidelines for reintroductions and a decision process to identify seitailt-planting habitat

based on genus have been produc®¢éhile monitoring temporal trends in abundance provides
important information, modeling of population dynamics to better understand the trends is an
important next stepThe project would be strengened if factors such as fecundity,

recruitment, stagespecific survival, immigration, and emigration were linked to observable

rates of change.

Climate Change

There is a clear need to understand how to prioritigeervoir operations ancestoration
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projects (Climate Change Impact§09008-00) has develope& model (CRITFC Information

Sysem or CIS) that simulates multiple Columbia River hydrosystem operations under climate
change Ultimately, CIS modelings expected tallow the tribes to look at expected impacts on

first foods due to changes neservoir operationsflow regimes, watetemperature, or quality.

In addition to model development, the project also provides technical support for the tribes to

'.F
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participate in a range of regional planning and regulatory activities around river management
and climate change. This ambitious prajexludesmanymoving parts that require strategic
focus on tangible outcomes to produce its greatest impact. For example, work to identify and
prioritize where restoration will have the greatest benefits under new climate regimes is
particularly construtve.

Data Management, Storage, and Dissemination of Information
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checked for quality, cataloged, and made available for further analyses. Objectives of two of the
maingem projects P008507-00; 2011-020-00) are designed to fulfill these needs. The

remaining four projects in ticategory serve slightly different purposes. The Pacific Northwest
Aquatic Monitoring Program (PNAMBj04-002-00) provides leadershipnd resourceso

support effective monitoring, dataharing, and traininglhe resources include their

development and support dflonitoringResources.org, where regional experts can upload their
methods and protocols making them accessible to other Basin scientists.

StreamNet {988108-04) is another data management project that disseminates information

to managers and researchers. It is a cooperative information and data project that plays a
LIAG2GFE NRES Ay isiKranagdm@m. Y& cah gowrfohdatinzabuld
formats or as maps and GIS layers. Along with PNAMP, StreamNet leads the implementation of
the Coordinated Assessments Project (CA) that records, stores, reports, and shares High Level
Indicator data for aadromoussalmon and steelheagopulations. These indicators include
spawner and presmolt abundance, smotb-adult return rates, adult and juvenile recruiper-
spawner, as well as proportionate natural influence (PNI) values in supplemented populations.
A similar data management project is critically needed for other species (e.g. sturgeon, lamprey
etc.) in the basinThere is also a StreamNet Libra2@@8505-00) that stores, manages,

organizes, and provides access to fisld wildlifeliterature on the Columbia River Basin and
region. The library focuses on grey literature, a valuable approach as many of these reports are
not readily available.
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effectively. For over twenty years the Columbia Basin Bull@88§004-01) has admirably

served this purpose. This electiorbulletin not only reports on results of formal studies but

also provides details on the outcomes of Council meetings and other negotiations taking place
among agencies, tribes, and parties operating in the B& @inding for the Bulletin

apparentlyis ending in FY 2020 or soon&he ISRP hopes that future funding can be obtained
for the Bulletin because it provides a valuable service to Basin administrators, managers, and
scientists.
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I[I. ISRHAReview Process

Review Criteria

ISRP reviews are based ortenia provided in the 1996 amendment to the Northwest Power

Act that directs the ISRP to review projects for consistency witiNtrehwest Power and

Conservatiod 2 dzy OAf Qa CA &K | yoRevatudtdifRbjacE §) are baBed ol ¥ | Y R
sound scienfic principles, 2) benefit fish and wildlife, 3) have clearly defined objectives and
outcomes, and 4) contain provisions for monitoring and evaluation of restiis ISRP is also

charged with reviewing the results of Program expenditures.

Review Steps
TheL { wt Qa4 NBGJASH LINRPOSaa (G2 RSOSt2L)I NBO2YYSYRI

1 Council request and guidanc&he Council initiated the review processavember
16, 2018 with aguidance letteito project proponents describing the review process and
requestingproposals andather supporting material byanuary 302019. This deadline
was extended for proponents affected by the partial federal goveantishutdown.

1 ISRP individual member reviewkach project was initially reviewdxy three or more
members whowere selected based on expertise and previous experience reviewing the
project. Eachreviewer provided a preliminary and independent written exatlon of
the project, which was then shared for discussion priorto stdp $.RA @A Rdzl £ NB OA ¢
comments and records of discussions are confidential and not available outside of the
ISRP.

1 Project presentationsFromFebruary 250 27 and onMarch 18 2019 the proponents
presented their projects to the ISRP, Council staffhrigville Power Administration
(BPA)staff, other proponents, and the public, and they answered questions from the
group. Thepresentationsand discussiong SNBX Ay @ f dzZ- 6t S (2 (GKS L{
GKS LINRP2SOGaAaQ LINPINBaasz OrharadWkdife progeadn. | YR O

1 ISRP evaluation meetirsggand preliminary report completion. OnFebruary 2&nd
March 18 following the presentations, the ISRP metiiscussndividualrevienS NI &
comments,developa consensus recommendation for each projeantdensure
consistency across reviews. After the evaluation mesjitige individualrevieweiQ a
comments were synthesized into a consensus statement on each project. All members
of the ISRP then evaluated and edited the draft consensus statements and develope
programmatic comments to produeepreliminary report[SRP 2013). We requested
responses on 10 projects. Project proponents fardd 10projectswere provided an
opportunity to respond to our concerrisy April 30, 2019An additional project was
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submitted latefor administrative reasonandwas reviewedn time to beincluded in
GKS L{wtQa FAYyLFf NBLRZNIO®

1 Response review and completioof the final report.On May 1the ISRRFeceived
responses for thd 0 projectsfor which a response was requested. The ISRP again
followed steps 2 and 4 above: individual reviewers evaluated the responses; those
evaluations were compiled; the ISRP metddgconference to discuss the evaluations
and further develop programmatic comments; and a final draft was circulated to
confirm ISRP consensus. Of ftprojects providing a response, the ISRP found that
projects met scientific review criteria aridorojects met criteria with some
gualifications.

Next Steps

The ISRP will present its findings at the Cotndtine 2, 2019meeting. The public comment

period on the report will be open untiluly 26 2019 Council staff anticipates presenting

recommendd A 2y & F2NJ / 2dzy OAf Rl 26 00d8maekirg) yandithé Caurci6  / 2 dzy
is tentatively scheduled to make recommendations afitgust 13, 2018neeting.See the

/| 2dzy OAf Q& Nfer@etaisé ¢ SoLJ IS

Recommendation Terms

For each proposal, the ISRP provides a recommendation using the following terms

Meets Scientific Review Criteria

Meets Scientific Revie@riteria (Qualified)

Meets Scientific Review Criteridn Part

Meets Scientific Review Criterd#an Part (Qualified)
Does Not Meet Scientific Review Criteria

Not Applicable

= =4 =4 4 -8 9
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1. Meets Scientific Review Criteria assigned to a proposal that substantially meets each of

the ISRP criteria. Each proposal does not have to contain tasks that independently meet each of

the criteriabut 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 such proposals clearly demonstratetdgsation.

'yt Saa 20KSN¥AAS AYRAOFGSRE | daaSSita {OASYyGAT
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rather reflects its scientific merit and compatibylitvith Program goals.

2. Meets Scientific Review Critertaln Partis assigned to a proposal that includes some work
that substantially meets each of the ISRP criteria and some work that does not. The ISRP
specifies which elements do not meet the revientaria. In general, the proposal element that
does not meet criteria is adequately described, but that element is not sound, is redundant, or
would not benefit fish and wildlife. Required changes to a proposal will be determined by the
Council and BPA gonsultation with the project proponents in the final project selection
process.

(Qualified)is assigned to recommendations in the two categories above for which additi
clarifications and adjustments to methods, objectives, and results reportingebgritponent
I NB ySSRSR (2 FdAZfteée 2dzaiiAfTe GKS SyadaANB

proposals that are technically sound but appear to offer marginal or very uncertain beng

to fish and wildlife.

The ISRP expects thattions ancchanges needed to address the qualificationk be
determined by the Council and BPA in consultation with the project proponent in the fin
LINEP 2SO0 aStSOiAzy LINRPOSaad wS3Il NRfSaa 2
expects that, if a propsal is funded, subsequent proposals for continued fundimg) annual
reportsg Af f RSAONAROGS K2¢g (GKS L{wtQ&a ljdzr £ AT

3. Does Not Meet Scientific Review Critergaassigned to a proposal that is significantly
deficient in one or moref the 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. In most cases,
proposals that receive this recommendation lack detailed methodadequate provisions for
monitoring and evaluation, and some propose actions that have the potential for significant
deleterious effects to nottarget fish or wildlife. The ISRP notes that proposals in this category
may address needed actions or areiategral part of a planned watershed effort, but the
proposed methods or approaches are not scientifically sound. In some cases, a targeted request
for proposals may be warranted to address the needed action.

4. Not Applicablds assigned to proposals Wibbjectives that are not amenable to scientific
review.
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5. Response Requestaslassigned to a proposal in a preliminary review that requires a

response on specific issues before the ISRP can make its final recommendation. This does not

mean that the propsal has failed the review. In general, the ISRP requests responseamgn

proposals andnostLINE JA RS A dzZFFAOASY G AYF2NXIGA2Y Ay (KS
scientific review criteria.
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lIl. Programmatic Comments

Clearly Defined, Quantitative Objeetvand Adaptive Management

Many of the projects evaluated in this report have been reviewed multiple times over the past
two decades. These reviews represent a considerable investment of time and effort by
proponents, the ISRP, and Council and BPAssTdfé review process effectilyedocumens

ISRP qualifications, questions, and comments, and many of these concerns are addressed by
proponents in subsequent reports and responses. However, two key concerns have persisted
from review to review and remain onpartially addressed by many proponents, the Council,
and BPA. The first persistent concern is that most project proposals do not include quantitative
objectives that are specific, measurable, actionable, relevant, andbiovad (i.e. SMART
objectivey to facilitate all stages of adaptive management, including implementation and
effectiveness monitoring as well as ISRP review. The second persistent conbatmprsject
proponents often neglect to develop or describe their adaptive management process at either
the project scale or the larger Fish and Wildlife Program scale. The ISRP has consistently
identified both concerns over the years and recently offegetance and recommendations to
address then in the programmatic comments section of the 2017 Wildlife Category Review

(ISRP 2017).

The ISRP recommended that Counaffswith ISRP support as needed, organize an adaptive
management workshop and select projects that would be used as exatogdiellow in

developing quantitative objectives and adaptive management plansther projects (SRP

20177, pages 1€1). The ISRpreviouslyrecommended this workshepasedapproach for
GdzYo NBf f ¢ KIFoAUGHkG(ISRE2i22 ®] Had 2)a LINRE8 SO &t Qa
this recommendation has not been adopted because of other regional planning priorities and
becausea Council survey showedlack of interesby the project proponents.

To encourage proponents to address both persistent concerns in time for the current review,
the ISRP and Council staff updated the proposal fondance documentprovided instructions
to clarify terms, described an adaptive management logic path, and included hypothetical
examples. Despite this guidance, many proposals submitted for reviewesdSMART

objectives and adaptive managemepiangd ¢ KS&4S RSTAOASYOASa KAYR

dzy |

S NJ

assess progress and effectivene$grojects ' a ¢Sttt |a GKS LINRLRYSyila

priorities and strategies proactively wh@nogressor fundingisless than anticipated. Overall,
the efficiency and effectiveness of individual projects and the overall progkahywould
benefitif these improvements were made.
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Recommendations:

A more interactive approach among the ISRP, Council, BPA, and projeahents is neede(
G2 | RRNX & a -dlaikidihg doficerns thit mosepyojgct proposals lack SMART
objectives and adequate plans for adaptive managemeaddressing these concerns will
help track and improve project and program performance, including effsctiveness.
However, this interactive approachustbe tailored to allow the ISRP to maintain its
independent review functionWe recommendthe followingstepsas part ofaninteractive
processnvolving the Council, ISRP, BPA, and project proponents

1 Provide incentives for project proponenis developSMART objectives and adaptiv
management plans at an appropriate level for each projeatdoyiringthem in
contracts andrackingthem at each stage from proposals to statements of work tg
annual reprts.

1 Provide guidance and training to project proponents in developing scibased
proposals with SMART objectives and adaptive management plans by:

o Choosnga small, diverse subset of scientifically sound proposals from the
existingspectrum ofFishand Wildlife Progranactivities to serve as examples fo
other project proponents. The ISR&uld work with the chosen proponents to
ensure that their projects are presented as effective examtesential projects
from this review seinclude

199801400, Ocean Survival of Salmonids
1997-024-00, Avian Predation on Juvenile Salmonids
2002013-01, Water EntityCBWTP

2007-252-00, Hyporheic Flow Assessment in Columbia River Tributarig
2008308-00, Willamette Falls Lamprey Escapement Estimate
1991-029-00, Research, monitoring, and evaluation of emerging issues
measures to recover the Snake River fall Chinook salmon ESU
2004002-00, Pacific Northwest Aquatic Monitoring Program (PNAMP)
Coordination

A 1991-051-00, Modeling and Evaluation Statistical SupgortLifeCycle
Studies

PP P PP

>\

o Organimgtraining sessions at the beginning of the proposal development
process to guide project proponents in developing scielmaged proposals with
SMART objectives and adaptive management pesed on advice from Counc
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IRP, and BPA stafixample projects (as describedhe previousbullet) should
be used to facilitate training sessions.

o Organiingan adaptive management workshop to clarify Council expectations
and to share and discuss example projects with other ptgeaponents.It
might be prudento hold several smaller, sutegional workshops or webinars a
a way to reach a larger number of project proponeand reduce travel costs.
The effectiveness of pilot workshops or webinars should be evaluated early i
process before several are conducted.

o ollaboratngwith stateagencis, U.S. Geological Surv&goperativeFish and
Wildlife Research tits, universities, ISRP, Council, and BPAtst&tkploreother
approachedor educaing project proponentdo develg adaptive management
plans.

1 Update the Taurus proposal form and guidance document based on feedback fr¢
project proponents, the ISRP, and Council and BPA staff, while ensuring the forr
YySSia GdKS L{wtQa ySSRa T2N kB {aQGi Sy
administrative and policy needBroject proponents antSRP reviewers have
commented that the form has become unwdg and inefficient to filbut and review
respectively Changesare needed to facilitatethe development and trackingf
objectivesto reduce redundancy, ani distinguishthe informationrequired for
administrationfrom that required forscientific review.

1 Emphasize the need for high quality annual repéotseach projectISRP reviews of
ongoing projects argrimarilybased on the most recent annual repofccordingly,
thosereportsshouldprovide a clear and comprehensive summary of dbgctives,
methods,cumulative resultsand benefits of the project

Budget Cuts

As part of an ageneyide effort to reduce the cdsof hydroelectricpower in an increasingly
competitive market, BPA has been reduckigh and Wildlife Prograroudgets and in some
instances project funding. During this review process, many proponents expressed concern that
cuts to funding are having avill have serious consequences for the success and effectiveness

of their projects. The ISRP is concerned that some of these budget cuts are likely to affect the
scientific merits of project design or the soundness of project findings. It is not cldae ISRP

how budget cuts are being allocated across project activiielsidingplanning,

implementation, monitoring, analysis, and sharing of results. In particular, proponents note

that restrictions on funding for monitorindgravel for conferences, traing, and coordination
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will reduce workforce capacity armbse obstacles to project success. The ISRP also expressed

this concern as a programmatic comment in the ReseBroject Statufkeview [SRP 2018).

Recommendations:

l f 0K2dzZ3K 0dzRISG RSOA&AZ2Yy A | NBuldifdendestdd,S
review projects taassess whethescientificstandardsand adaptive managemeiatre being
maintainedadequatly following budgetcuts. For example, thproposal for theOcean
Survival of Salmonidgsoject(1998014-00)included three scientific options, eaglequiringa
different level of funding from BP@&ith matching funding from NOAAhd offering
commensurée benefits.

Another suggestion is to make provisions to allow proponents to compete for suppleme
funding to cover demonstrated needs for additiomesearchmonitoring, training, or travel.

The ISRP believes tHatdgetdecisionsvould be better iiormed by more explicitly linking
relationships in the proposal forto project deliverables, their itemized costs, and the

amount of time and personnel needed to complete them. The Council and BPA may wi
consider requiring that such linkages be déised in future proposal requests.

BPA and the Council should inform the ISRP about any limitation on funding for specific
actions, especiallfmits onproject M&E. Better communication from BPA and the Counci
would provide important contexto guidelSAP expectationswvhile reviewingprojects.Some
ISRRommentsmay beunconstructiveor frustrating forproject proponents if we are
unaware ofprior constraintssetby BPA or the Council.

Communication and Information Sharing

Communication, information string, and public engagement are critical to building the social,
institutional, and scientific fabric needed for successful habitat mitigation and restoration in the
Basin. As noted ilBRP 2018 6 LJI 3 Sinfesmatioh shéring is identified as a vital element of
the current Fish and Wildlife Program and as a cornerstone of adaptive management. A lack of

information sharing has been widely recognized as a main resaestoration failures
OblFAYlLY MdphPHE blFaGA2ylf wSaSIkNOK [/ 2dzy OAf
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The ISRP is concerned that many proposals lack elements that focus on communication and

sharing of information a&a range ofcalesi(e.,local, regional, an8asinwide).Reductions in
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funding will likely exacerbate this situation given the low priority given to communication and
information sharing activities in most projects. In addition, none of the proposals in the current
review describean approach thatould be used to evaluate the efficacy of its information
sharing activities, as previously recommended inf@sident Fish, Data Management, and
Regional Coordinatiofategory ReviellSRP 2018). Such an approach should include
evaluation of user satisfaction and the impact of infation and databases on restoration

design and decisiemaking, identification of new user needs, and assessment of the extent of
actual application of new approaches and techniques.

Recommendations:

1 Direct project proponents to report not only task comipbe and biological and
physical results but also the broadenpactsof their project by describing hotey
have influenced management, benefited society, or improved effectiveness and
efficiency.

1 Provide more support to disseminate project results tbetpractitioners and the
public throughopenaccess journaland forumsFor example, policy makers should
consider either (1)e-funding theColumbia Basin Bulletin or (2) developing
replacement tools for comprehensive and timdBgsinwide informationsharing.

1 Encourage and support workshops, webinars, and other-baeted learning
experiences on contemporary topics emerging at both-sedgional and BasHwide
scales. The culture associated with theh and Wildlife Prograrand the proponents
conductingthe restoration activities are evolving at an execreasing pace with the
emergence of new technologies, knowledge, and environmental perspectives. T
Program has an obligation to lead and assist in shaping the course of that evolut

Data Analysiand Database Management
Analyses and Interpretation

Considerable effort is directed at collecting information and ensuring that it is catalogued and
managed for both immediate and loxigrm retrieval. However, that information does not
become enduring kowledge without insightful analysis and interpretation by experienced
researchers. An appropriate balance of data collection and management versus analysis and
interpretation is needed to create knowledge efficiently. The ISRP is concerned that a correct
balance is not being achieved for projects within &ish and Wildlife Progranespecially for
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habitat restorationprojects It appears that insufficient effort is being directed at analysis and
interpretation relative to that directed at data collecti@and management. In contrast, a more
effective balance of data management and analysis is evident in projects funded to assess
mainstem passage, hatchery supplementation, and avian predation, althoughaeweamg
thesetopics, more data analysis and syntlseacross projects and species would be beneficial.

Information mapping: matrix of database sharing

Scientists and managers currently need access to many different databases to conduct large
scale analyses in the Columbia Basin. The ISRP believesahat)sif data among projects

could be improved by compiling a matrix or map to indicate the kinds of data available from
various projects and how these data are accessed. Some projects, especially those focused on
data management, have similar goals andypde similar servicedut often target different

sets of users. This presents an opportunity to better coordinate these projects to reduce
overlap or potential redundancy in how data products are delivered.

As noted in a previous revieWSRP 2018, pages 1M p 0 X dLYy 2NRSNJ 2 NBRdzO!

redundancy the ISRP recommends development of a summary matrix by Council staff or the

ISRP that identifies characteristics of le@ata management project. The matrix could be

dzLJRI G SR Fa ySg LINRBLRAalfta INBE SOFfdad G6§SRdE t | NI

recommendations, BPA developéd-ramevork for the Fish and Wildlife Program Data

Management: Issues and Policy Direction for Development of a Data Management Strategy and

Action Plan (June 04, 201%) 2013, he Independent Scientific Advisory Board (ISAB) reviewed

this document and recomnmaled that Appendix B provides a good overview of Columbia River
F&aAy RFGlol&asSaxr o6dzi GKFG alF YIFaGSNI AYRSE o64aai

users to the relevant data and show them how the different sources for the same (apparent)

data dif T SDAB 204-2).

The Fish and Wildlife Program supports both distributed and centralized data management
strategies, but the choice of strategy should depend on the ultimatpgse of the data

collection and analysis effortSRP 2018). For example, StreamNet proponents are identifying
pathways from data collection to standardization, storage, dmaftieng. However, tribes and
agencies still need their own data stewards and databases, and the onus is on individual project
proponents to describe how they will share the data with other users at the local and regional
scales. Consequently, it is esseht@bring data stewards together with managers, on a regular
basis, to use centralized databases more effectively.
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Strategic plans needed to meet letegm goals

Many data management proposals state raahd longterm goals without describing a strategy
or listing the key activities and timelines neededaithievethese goals. Consequently, their
longterm vision lacks connection to netarm activities which are largely determined by day
to-day needsDeveloping a time x task matrix likesantt Charican be helpful to projest
particularly ones with a lot of objectives, tasks, or cooperators and can help proponents
allocate resources and staff.

Monitoring of user needs and satisfaction

Often datamanagement projectare designedo meet the needs of diverse user groups and
expand the number and types of users. However, most of these projects lack a meaningful
process to track total usage, user identity, user satisfaction, and user requests & add
features and services. The ISRP recommends that this type of monitoring and evaluation of
usage should become standard for database management projects Pridgeam

Data stewards: developing and retaining expertise

Decision makers need to be awaretlog vitally important role of data stewards in managing
data effectively. Attention and resources are needed to attract and retain highly trained data
stewards.

Gollection, curaton, and sharing@f datafor non-salmonidspecies

At the direction of BPAStreamNet focuses their collection, curation, and sharing of data
through the Coordinated Assessmentssatimonids. StreamNet has been effective and
efficient at completing this workts impact has also highlighted the need for similar activities
focusedon other vulnerable species in tigasin, including lamprey, sturgeoawlachon,
resident species, and potentially wildlife and hatchengin salmon and steelhead.

Recommendations for data analysis and database management:

1 Develop and financially suppgstojects to analyze and interpret collected data,
especiallyprojects withbroad spatial and temporal perspectives (e.g., the
Comparative Survival Study).
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{1 Facilitate data sharing among projects by compiling and publishing a dynamic m
or map to commuitate the kinds of data that are available from various projects i
the Basin and how these data are accessed.

1 Ensure that data management proposals include strategies and actions to guide
progress toward longerm goals.

1 Require that all database managent projects in thelsh and Wildlife Program
routinely monitor and evaluate database usage, user identity, user satisfaction, g
user requests for added features and services.

1 Support data stewards, where the need is identified, to foster development and
retention of expertise.

1 Include available information on nesalmonid species (e.g., Pacific lamprey, white
sturgeon, American shad) in databases like StreamNet to broaden their value an
usage as is accomplished for salmonids through the Coordinateds&ssents.

Communicating Uncertainty

Innovative methods for communicating results and identifying potential applications

could greatly enhance the dissemination of monitoring information and improve

LINE2S0Ga O0KNRdAzZZIK2dzi G KS ProjeciStayusReticERPL { wt Q&4 H A M
201878) stated:

! ONRGAOFE OKIFIffSy3aS FT2NJwa9 LINR2SOla Aa
applied to management issues throught the life of the project, not just at the

end. This requires agreement at the start of the project between the funders and

the investigators about the degree of uncertainty that decision makers and

managers are willing to accept and the format for repay. More discussion and

agreement on formats and delivery of interim information at the outset of future
Y2YAG2NRAY I LINPINFYA gAfft 0S dzaS¥dz o¢

Recommendations:

1 Discuss and reach agreement at the outset of future monitoring programs on the
format and schdule for delivery of information during the life eachproject. As
recommended in the Research Project Status RevigiRF 2018), the RM&E
strategy being develagd by BPA, Council, and NOAA should include explicit guid
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and requirements to ensure research is designed and communicated to meet the
needs of both restoration practitioners and decision makers.

1 Communicate the uncertainty of project results and inlgwclearly defined limits to
inferences and management applicatioi$iis context ismeeded to prevent
unwarranted and misleading generalizaticarsd avoid inappropriate applications

Conservation Enforcement

The ISRP recommendation for all tribal caig@ | G A 2y Sy F2NOSYSyd LINRB2SOl
F LILJX AOFofSdé LG 61 & y20 LlRaaroftsS G2 adasSaa (K
projects because they typically involve just oneadewofficers who must respond flexibly and
opportunisically to events. They alsoaylack the time skills or staff supporto compile and

analyze the results of their enforcement actions. However, it would be useful to conduct a
sciencebased review of the conservation enforcement projects in aggregateeXanple,

performance indicators based on enforcement actions could be compiled to facilitate

evaluation of temporal and spatial trends in threats to the resouRerhaps proponents of the
enforcement projects could engage with biologists from CRITFGthadagencies to link

enforcement activities to biological metrics relevant to the objecti&sch quantitative

assessmentmight improve the adaptive management cycle by allowing for more effective

review of methods, prioritization of enforcement acties, evaluation of performance

outcomes, and sharing of lessons learned.

Recommendation:

Developa separate project to track spatial and temporal trends in enforcement activities
among tribes, quantify their cumulative enforcement actions, assess cBandhkreats over
time, and relate these activities to biological objectives.

Examining the Strengths, Weaknesses, and Causes of Variability in SAR Estimates

At least threeBPAfunded projects in the Basiproduceestimates osmol-to-adult return
rates (SARsThese SAR estimates often differ and are prone to different kinds of bias among
projects kecausehey are based odata fromdifferent sourcesFor example,@ame
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investigatorause Plitag data (e.g., NOARisheries, Comparative Survival Studyg)G#hereas
othersrelyoncodeds ANB (I3 o6/2¢0 RIFEGF o0S®3dr W2KYy {11 f3:
Washington project 1989107-00). Disparitiesarise, in part, becauste different tag typesare
released and recovered at differelttcations. The projegroponents agree that the best

choice of data for analysis depends on the particular questions being askadgPidre more
useful fortrackingsmolt and adult survival through the hydrosysté@cause they can be

detected repeatedly at different inteogation sitesCWTgypically provide larger sample sizes
(i.e., more tags are released and recovered) leading to more precise estimates of overall SAR.
However the reliability of SAR estimatedésodepends on various sources dfias associated

with differences between the tag typesd their respective sampling regimes. Biases related to
differences in detection probability or tag loss associated with mortality or shedding are
currently being investigated by the Cumulative Survival Study.

The recent advate in parentagéased tagging (PBT) has introduced an additional opportunity
to estimateSAR$or untagged fishSome researchers suggest that PBT could soon replace the
need for CWT (Beacham et al. 2818\Iternatively perhapsPBT could be used tharacterize

and account fodisparities in SARs based on CWT andd®ig.

Recommendation:

Evaluatealternative approaches for estimating SARR&h respect to underlying assumptions
and applicability andomparethe resulting SAR estimates in a single reviElws review
could be undertaken by: (1) the project proponents working collaboratively, (2) an
independent analyst, or (3) the ISAB.

Snake River Fall Chinook Marking

A large proportion (20% or more) of the millions of Snake River fall Chinook redraitheries
annually are released without marks. Moreover, the unmarked proportion varies from year to
year and among release sites. This high and variable proportion of unmarked hatchery fish
greatly reduces the certainty of inferences about the statusattiral populations. It also
complicates the selective harvest of hatchery fish in tributaries where spawners exceed the

1 Beacham, T.D., andc@authors. 2018. Comparison of codetre tagging with parentagtbased tagging and
genetic stock identification in a laggscale coho salmon fisheries application in British Columbia, Canada.
Evolutionary Applications DOI: 10.1111/ed2i711
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capacity of a stream to support them. The value and feasibility of selective harvest to increase

the proportion of natural origin salon in hatchery broodstock (pNOB) and to reduce the

proportion of hatcheryorigin salmon spawning naturally in streams (pHOS) is nicely
RSY2yaiuN}r SR o0& GKS /2f @Attt S ¢ NA-DOS@uEntheSt SOUA O
upper Columbia Basin. A siarilinitiative could be useful for fall Chinook in the Snake River.

Recommendation:

The proponents and decisiamakers involved with Snake River fall Chinook production,
marking, and monitoring should fully consider the consequences of not marking hatche
reared fish with respect to monitoring the status of natural fall Chinook populations,
increasing harvests of hatchery fish in terminal areas, and reducing pHOS. If physical n
is ruled out, parentagdased tagging (PBT) should be consideradd finarcially

supported as an alternative.

Water quality

Reduced water qualitgnd the proliferation of toxic chemical contaminants &gy threats to

the Columbia River ecosystgi®AB 20111, ISAB/ISRP 201K. Many BPA projects are
concerned with water quality issues@uas temperature and total dissolved gas (TDG), but
there are virtually no projects consideritgxic chemical contaminantfhe Environmental

t NEGSOUOA2Y CoRShaRR® BoxidReduttion Work Grhag been in place for
more than 10 years but has been relatively inactive in recent years. There is renewed interest
and action based on the expansion of the Clean WateuAder Section 123 (i.e., Collia

River Basin Restoration Program). Section 123 has two elements for EPA: (1) establish a
Working Group by invitation to the four states, tribes, Agovernmental organizations (NGOSs),
land owners and general public; and (2) establish a grant prograngr&ss recently allocated
$1 million to the grant program, which could grow to $5 million annually. EPA hopes to have
the grant program in place by September 2019.

Recommendation:

The Council and BPA should encourage-BBRéed project proponents to colbarate with
others in the region in this toxicant reduction program. This collaboration could take the
form of sharing sampling equipment and coordinating sampling schedules to increase t
cost efficiencies of projects.
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HybridEcosystenManagement

Projed activitiesin the Basin are being conducted within a hybrid ecosystenmix of

naturally occurring and introduced organisms that is heavily influenced by human development
and climate changelhis context must be considered whaddresing many of the tpics

coveredin this CategoryReview ocean, predation, climate change, habitat RM&E, water
transactions, lampreygchum andChinook salmon, artificial production, harvest, passage and
survival monitoringandconservation enforcemenMost mainstemprojects depend on
informationthat is integratedacross spatial scales and time peridoist such information is

often fragmented or unavailabl®&lany of hese projects alsoontribute information neededto
developsyntheticmodelsfor assessinfull life cycleimpacts onand the status ofalmon and
steelheadpopulations in the Basin

The ISABreviouslyemphasized the need for a hybretosystem perspectiviegy suggesing
revisiongto the four guiding principles of the 2018ish and Wildlife Progra(ifSAB 2018).

1. To restore salmon, steelhead, and other native fish and wildlife in the Columbia River
Basin, policy makers, resource managemnd restoration practitioners need to take the
entire ecosystem into account, including freshwater, estuarine, and ocean components,
and the linkages and feedbacks between the natural and human systems.

2. To restore native fish and wildlife in the basimanagers need to consider the entire
complex coupled naturdduman system and understand the linkages and feedbacks
that have reduced abundance of fish and wildlife.

3. Restoring salmon, steelhead, resident fishes, and other native fish and wildlife will
require sustaining connections among all habitats that these species require in rivers,
lakes, estuaries, oceans, riparian zones, and uplands at appropriate times throughout
their life cycles.

4. Fish and wildlife live within complex ecosystems dominated by hgmsmto achieve
system resilience and persistence, policy makers, resource managers, and restoration
practitioners will need to understand societal values for these animals and their
ecosystems and incorporate these in their decision making.

This contexis especiallymportant when considering predator management, whiskexplored
Ay RSl A f recenfreporikos the effdctivedeéss of predator managemer&AB 2019
1). For example, dredge spalands and altered flowlsavecreated habitat for piscivorous
birds. Hatchery fiskbontinue toprovide an abundant and predictable food supfdya variety
of predatorsduring certain times of the year. Introduced noative fish can fill predatory
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niches left vacant when other fish are culled to reduce predation. The ISAB submitted an
important conclusion and recommendation for hybedosystem management:

Gl dzyYly IfGSNrGA2ya KF@S OKIFIy3aSR KS Reyl YA
salmonids, abunahce and distribution of native and nonnative predators, vulnerability
of salmonids to predation, and complexity of food webs in the Columbia River Basin.
Predator management in the Columbia River Basin currently focuses on individual
predator species ansurvival of the portion of their prey that are salmon and steelhead.
Most predation analyses to develop management actions in the Basin are fragmented
and ignore other factors (e.g., hydrosystem operations, habitat degradation) that
influence survival obtcal speciesA Basinwide, ecosysterrbased approach for
assessing and managing fish, avian, and pinniped predators collectively is needed to
create a more effective and consistent approach for developing more biologically and
economically effective predatr control actions¢ @S YLIKIF aA & | RRSR®8

Recommendation:

1 Incorporate Baskwide information on the hybrid ecosystems of the Columbia Riv
in life-cycle models to evaluate integrated effects of ecosystem conditions, predal
and human actions on fish andldlife resources.

1 Include past, present, and projected future conditions of the hybrid ecosystems ¢
Columbia River Basin in liéycle models to retrospectively assess historical
abundances and to forecast future recovery of salmon and steelhead.
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V. Projects anddomments

Ocean

199801400 Ocean Survivaf Salmonids

1 Background info in TauruBroject proposal

Proponent:National Oceanic and Atmospheric Adretration
RecommendationMeets scientific review criteria
Comment:

In 2010, the Bnneville Power Administratioaddressed the need to understand salmon

survival in the ocean, stating "Salmon spend most of their lives in salt water. Most don't come

back tothe river to spawn. If just 1 to 2 percent more juvenile salmon survived through

adulthood in the ocean, the number of adult salmon that spawn would more than do(dee"
BPAdocumen® { Ay OS GKSys> .t!Qa ySSR (42 dzyRSNEGI YR
reaffirmedby dramatic fluctuations in ocean conditions (favorable and unfavorable) that were
correlated with adult Chinook §aon and steelhead returns to the Basin. Neverthel&ssding

fortheCA a K | YR 2 A fridarktifp®gramNi@uBdedstdh® salmon survival in the

ocean has been reduced by about 75%.

In thisd O K I-of-stdpe" proposal, the NOAA investigators relRgR (2 (G KS L{wt Q&
(ISRP _2018) <tientific review by providing an innovative research plan to advance quantitative
understanding of the physical, biologicatological, and ecosystem processes that impact the

early ocean survival of Columbia River salmon and steelhead. The proposal focuses on the
practical needs to improve forecasting of adult salmon returns and to advance degiaking

about management anchitigation options in the face of future (unpredictable) changes in

climate and ocean conditions. Cognizant of budgetary constraints, the NOAA investigators
provided three alternativéundingscenarios for project implementatioithe first scenario

(Option A)indicates thapresentfunding levelsannot maintain- t f 2 ¥ {Gckr@ntfield? 2 SO O
and laboratory investigation®nes thatare cornerstonsof this project. For example, the May

survey that provides the only empirical data on juvenile steelleradiassociated ocean

conditions would be eliminated. Considering the current poor ocean survival of Columbia River
steelhead, this loss of information is untenable to the ISRI@.second scenari®ption B

continues the May survey but does not allow iemplentation of the full suite of proposed

objectives that advance adaptive management and mitigation pracfidass, thedSRP

recommenddull implementation of the proposed project (Option, @hichwould include

27


https://www.cbfish.org/Proposal.mvc/Summary/NPCC19-199801400
https://www.bpa.gov/news/pubs/GeneralPublications/fish-Understanding%20salmon%20survival%20in%20the%20ocean.pdf
https://www.nwcouncil.org/reports/isrp-2018-research-project-status-review

testing of hypotheses critical to underst@ing the topdown mechanisms (predation, predator
prey interactions) that control early ocean survival of juvenile salmdsesiSRP 2018).

1. Objectives, Sigmménce to Regional Programs, and Technical Background

This proposais the only remaining Fisimd Wildlife Program project, as well as the only project
in US coastal waters, that directly addresses the effects of ocean conditions on growth and
survival ofColumbia River juvenile salmon and steelhead. During the past 21 years, the project
hasrevealedseveralimportant relationshipsamongocean conditions, the Columbia River
plume, and the distribution, abundance, and survival of juvenile Columbia Rivesrsds. The
biological/physical objectives of the peat are clearly defined. Three alternative scenarios for
project implementation and scientific objectives each optionare provided. This "change of
scope" proposaihcludespast objectives that wereeviewed by the ISRP in 2018 gordvides

new objectives (depending on funding levélhe new objectivewill address the direct causes
of early ocean mortality of juvenile salmiais (predation by marine birds and piscivorous fish,
andreduction in abundnce offorage fishes as a buffer to predation), enable quantification of
the current qualitative forecasts of adult salmon returns, and lead to an ecosystesed

model to help decouple the effects of various mitigation efforts in fresh water from theeesff

of a changing ocean environment.

The significance of this ongoing project to the region and to mitigation and management of
Columbia River salmon and steelhead is widely recognized and cannot be overstated by the
ISRP. Extending the ¥&ar dataset ad addressing the new proposed objectives are critical to
the understanding of factors affecting the growth and survival of Columbia River salmonids and
how management actions in the Basin may increase sabhsunvival at sea. The project has
continued toadapt and change in response to scientific reviews by the ISRP and to
management and evaluation needs in the Basin.

Thedescription of thetechnical background is outstanding and provides a review of relevant
past results and anticipated quantitative retylincluding strong supporting information from
the primary literature.

2. Results and Adaptive Management

The ISRP reviewed the results and outcomes of this project in 2018. The ISRP views this "change
of scope" proposal as an adaptive responseath the ISRP's review and lessons learned from

past results. The project has an outstanding record of publication in the primary scientific
literature (~130 publications), participation in scientific and management meetings,

presentations to the Council includj the Ocean Forum that provides outreach and interaction
between scientists and managers in the Basin, and public outreach through electronic and print
media.Underscoring the importance of the projeat, February 2019, the Seattle Times
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publisheda multi-page article that described the ongoing effort by this project to unravel

factors affecting salmon survival and abundance. Another recent (March 2019) Seattle Times
FNGAOES RA&AOdzZa&ASR (KS LINRP2SO0GQa Wdzy Sivahai my & dzN.
juvenile Chinook salmon.

3. Methods: Project Relationships, Work Types, and Deliverables

The proposal, including new objectives, is based on sound scientific principles and methods,
and includes provisions for monitoring and evaluation of restilt® relationships to projects
both inside and outside of thEish and Wildliférogram are clearly described. The project is
well coordinated with similar projecthat focus on the marine ecology and survival of
salmonid populations from other regions thie USA and Canada, including collaborative data
sharing, development of new and improved methods, and scientific publications. Work types
and deliverables are clearly described and achievable based on past performance.

The proponents describe objectivesethods, and effort that are specific to three funding
scenariosThey also provide a detailed description of how each of four objectives is dependent
on each level of fundinglthough NOAA Fisheries provides matching funds for this effort,
project costdhave increased while the overall operating budget has declined significantly since
2012. Additionally, BPA funding for two other ocean research projeetsGanadian

Department of Fisheries and Oceans; Pacific Ocean Shelf Tracking project) were telthima
2012. The current level of reduced funding for the NOAA Fisheries Program (Option A) would
lead to reduced effort and scope (e.g., no Mayvey, thus missingteelhead and early

migrating Chinook). Option B represents partial restoration of thegetidDption C represents

full budget restoration thatvould include testing of hypotheses critical to understanding the
top-down mechanisms (predation, predatprey interactions) that control early ocean survival

of juvenile salmonids (sd&RP 2018).
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Predation

199007700 Development of Systemwide Predator Control

1 Background info in TauruBroject proposal

Proponent:Pacific States Marine Fisheries Commission
RecommendationMeets scientific review criteria (qualified)
Qualifications:

The ISRP recommends that the proponents describe h#ra LJ2 y 4 Sa (2 GsKS L{ wt €
and suggestions beloim theirupcoming annual report covering FY 2019 accomplishments

1. This longrunning project has fully developed annual objectives and-estkblished
field and analytical tasks. HowevedNR 2 r8ethdde were developed over twent
years ago. Consequently, the proponents should determapé it is possible to use
their extensivecapturerecapture data in the Barker Model to estimate survival,
recruitment, movement, and abundangcd) if their estimators for abundance based on
CRJE are still validand (c) how well those approximations align wigotential
estimates produced frorsapturerecapturedata. Validation of the abundance
estimator is important since it is linkedtbe LIN2 2 SO Qa LIMSgropdnénBy A Y R ¢
should als determine whether current bioenergetic models could provide improved
estimates of consumption of juvenile salmonids, instead of indices of consumption.

2. The ISRP asks the proponents to determine if direct measures of predation due to
colonial waterbirdstiat have been developed can be applied to piscivorous fishes in the
Basin Althoughresults from analyses on a variety of parameters including PG 0ijét/
composition, and indices of abundance, consumption, and predation failed to detect
signs of comperatory responses inorthern pikeminnows, smallmouth bass, and
walleye,their data suggest that localized compensatory responses may be occurring.
Theproponentsshouldperform analyses to evaluate trends locationsthat exhibit
potential compensation bthesepredators Wealsorecommend that the proponents
g2N] 6AGK GKS . laiyQa | @AaAly NBaSINOKSNB G2
pikeminnow have prompted a compensatory effect in colonial waterbirds. Recently,
direct measures of predation due tolonial waterbirds have been developed. The data
collected by tis project appear to be suitable for a similar analysis. ASkthe
proponents to explore this possibilityith the avianresearchers

3. We encourage the proponents to work with others to publigeerreviewed papers
describing their work and findings. It appears that the most recent work published from
this very large effort was published before the turn of the last century.
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4. Although it is clear that the project is using adaptive managemenhsmge and refine
its actions, a brief description of the procdssingused is neededs it a formal process
or an ad hoc one prompted by an apparent need?

Comment:

1. ObjectivesSignificance to Regional Prograarsg] Technical Background

The northern fkeminnow management program (NPMP) has three major goalsl)to: (

estimate rates of exploitation aforthern pikeminnow and quantify predation reductiorg)(

characterize population parameters wbrthern pikeminnow,smallmouthbass, andvalleye in

the Cdumbia and Snakevers, and 8) assess evidence of intrand interspecific

compensation due to the sustained removakoithern pikeminnow. These goals are

I RRNB&&4SR Ay GKS LINR2SOG Q& & Mhkich arSt§(IdoMIcKah y 3 A Y
sport-reward fisheryy2) perform fisheries at the John Day and The Dalles d&ysyaluate

the dam fisheries{4) examine potential compensatory responses in northern pikeminnow,

smallmouth bassand walleye due to the continuous removal of northerngmknnow;(5)

estimate fishery exploitation rates; arf@) evaluate the overall effects dfie NPMPon

predation rates Specific details on the tasks that are performed under e#chese

AYLX SYSyGlFridAa2y 202S00GA0Sa | NBRepghBaSy i SR Ay @K
Pikeminnow control occurs annually. Quantitative objectives have been established for some
objectives (e.g., annual exploitation rate of 10% to 20%), establishment of 19 sport fishery
registration and creel stations situated throughout the Badmmost cases, however, specific
guantitative objectives have not been sétowever, they could be establisheghdwer

analysesvere used to help set yearlgbjectivesfor the number ofdiet samplesnumbers of

fish that should be tagge@nd number tabe collected for indicesSuchobjectiveswould need

to be determined for eacheservoir reach samplely the project.Fordataanalysis objectives

guantitative goals are not appropriate, other than their yearly completion.

2. Results and Adaptive Managam

The proposal and 2017 Annual Report (Williams et al. 2018) indicate that annuatespart

and dam fisheries have occurred as planned. Catch, effort, diet, and other biological data have

been collected and analyzeddditionally, a modetlevelopedy @ KS ™ dpdoeSidateh & dza SF
thepotential RSONBS I aS Ay LINBRI A2y 27F 2dmenoyakof S &l f Y2y
northern pikeminnow.The proponents acknowledge that simply saving juvenile salmon from

northern pikeminnow predation may not increasheir overall survivalCompensatory
responsesi(e.,changes in abundance, diet, growt,relative condition) in the northern

pikeminnow population and in other potential predator populations may nullify any apparent

gains in juvenile salmonid surviva 2 y 4 SljdzSy dft 83z | LR2NIA2Y 2F GKS
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possible compensatory responses in northern pikeminnow, smallmouth bass, and waheye
LINE 2@&POE €tmation of abundance indideswever,should be reviewed and recalibrated.

The populatiorestimation methods were developed in 1995 and have not been reassessed or
calibrated in more than 20 years. Local increases in smallmouth bass have been documented in
several major sites. Compensation could be occurring locally and reducing the effestivan

the pikeminnow control efforts, but the current averaging of abundance indices across the
system will not reveal those impacts.

The project summary indicatelse project has a longistory of usingadaptive management to
changeits methods andnanagement actionsFor example, changes were made on: (a) the
lower size limit of the northern pikeminnow that should be harvested, (b) how sport fishers
should be paid for harvested fish, (c) whether dam fisheries should occur and where these
fisheries shoul take place, (d) where registration and creel check stations should be
established, (e) tagging methods used to estimate tag loss, and (f) the number of agencies
involved in program oversighthe results and lessons learned are largely applicable to the
project The overall approach of assessing potential survival benefits of predator rermoval
prey specieshowever may have applicability beyond the Basin.

The project has consistently provided annual repdntdped organize dasirwide conference

on predation, and made presentations to the Counailltheseare useful for managementhe
project also produced peer reviewed journal articles before 2000, but the proposal does not
report the publication of any journal articles in 20 years.

Since its incejon in 1991 the program has harvested ~ 4.9 millioarthern pikeminnow

reached its desired exploitation rate of 1€208% on northern pikeminnow > 25 dm24 out of

28 years, reducegotential consumption on juvenile salmonids (estimated from indicgsab
average of 32% (range 17%9%), and detected no systewide compensatory responses in
sampled piscivores. There are several opportunities for the project to further its investigations
on the effectiveness of its actions on juvenile salmon survi@linstance, the project could
integrate its data with others (e.goprojects 1996020-00 Comparative Survival Study and 1993
02900 Survival estimates for passage through Snake and Columbia River dams and reservoirs)
to estimate survival rates from oneservoir to the next. These rates could be correlated with
exploitation and possibly SAR values. The prgbatild also use itplentiful capturerecapture
data to estimate abundance, survival, recruitment, and movement of fish throughout the river
system These estimates could be made by reservoir or location and compared to those the
project makes on a systemwide basis.

Additionally, the projecshould investigate the possibility of using currerdlyailable DNA
methods (including eDNAee Sethi et aR018 Krehenwinkel et al. 20990 help determine
the dietsof harvested northern pikeminnow by size, area, and time strata. Also, the current
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model to evaluate improvements in survival of juvenile salmonids estimates how the removal

of northern pikeminng Ay n€ SKINA aSY Kl yOSR aAdzZNDADh&EbY (KS
Juvenile salmonid survival is also expected to increase during the year of rgiraygkar

oné .Urhe proponents collect data that could be used to estimate the number of juvenile

alf Y2YARA daLl NBRé RdzS G2 GKS 2LISNI A2y 2F (K
taking place.

¢KS LINRP2SOUQ& LINE cihéudehat coyhpendatgryrdgponsesNibniodthdidi &
pikeminnow and other predatory resident fish have neeln detected. This conclusion needs

to be investigated further. Currently, abundance indices for northern pikeminnow, smallmouth
bass, and walleye are based on capah-unit effort (CPUE) data. CPUE data have apparently

not been calibrated with the projéc @apturerecapture data since the early 199@ich an
evaluation should be done as CPUE estimates of relative abundance likely vary among years
and seasons. Also, the proposal reports that smallmouth bass have increased in several Snake
River reservos and locations in the mainstem. This suggests that compensatory responses may
be occurring in specific locationBhis possibility should be investigated.

Finally, efforts to evaluate compensatory responagsngpredators habeen restricted to

fish speies The proponents shouldxploreworking closely with avian researchers in the Basin
to see ifsee if reductions in northern pikeminnow abundance have lecoimpensatory

responses in bird populatior(s.g, numerical and migratory responses in gullsligans, terns,
cormorants,seabirds in the plumegtc.). Recently, for example, R€aime Research scientists
have developed methods that directly measure the predatory impacts of colonial waterbirds on
juvenile salmonidsThey discovered that bird predah waslikely additiveand varied from

week to week. When asked, theseientistswere confident that the data being collected by the
northern pikeminnow project would be amenable to their approach. This wallibav the

project to make more robust assesents of additive or compensatory responses.

3. Methods: Project Relationships, Work Types, and Deliverables

The NPMP has developed and implemented its program based on sound scientific principles
and initial empirical studies that modeled northern pikeminv predation and produced

indices of abundance, predation, and consumptidhis foundational work continues to be the
basis for the program and its continued focus on exploitation rates of northern pikeminnow.
The approaches being used are appropriatewklver, after more than 28 years, there are
opportunities to:

1 Reevaluate estimators of abundance and predation rates. For instance, in 2017 more
than 1400northern pikeminnow were tagged with individual tags. About 170 were
recaptured and used to estimagxploitation rates. It seems like much more could be
done with thesedata. The Barker model, for analyzicepturerecapturedata (an
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extension of the CJS opgopulation model), could be used to estimate the survival of
northern pikeminnow by size classd perhaps estimate their abundance (see Conner
et al. 2015; Bouwes et al. 2016). If these estimates were calculated for different years,
they may also provide information about compensatory responsemahern

LA SYAYyY2g (2 (GKS aNP®@aeiQada O02yaAraidSyd NBY

1 Take advantage of the Ptagging program to create alternative estimates of
abundance as well as measure the distribution and habitat use of northern pikeminnow
across seasons

1 Conduct focusedorthern pikeminnow population estimates in thgper Columbia and
use the survival studies of the PUDs and CSS study to evaluate the effects of
pikeminnow predation on juvenile salmonid survival

f Examine2 ¢6KI G RSINBS Aa (KS LINR2SOGQa aeaiaSys

than focused intenise harvest activities by state and federal agencies or contractors in
areas where elevated predation is likely occurriRgr instance, dams, tailraces, and

habitats upstream and downstream of passage routes are areas where predators can
congregate. Salmuod prey are concentrated, and may be injured or impaired, as they

pass through these locations. Predator management is warranted in such areas as it may
increase the survival of juvenile salmonids as they navigate through the mainstem.

1 Perform power analses to determine appropriate numbers of tagged fish to release in
each of the reservoirs being evaluated by the project.

1 Usecurrent bioenergetic models to estimate total consumptiorsafmonidsby
pikeminnow across reservoirs

91 Develop local and systemal@ assessments of compensation to see if patchy
compensatory responses are occurring, increasing, or simply represent interannual
variation

The NPMP has a long record of timely reporting to BPA and the states and has developed a
public website where itsaports and data on fishing results can be found. After more than 20
years of sampling and analysis, publication of their findings in-pméewed journals would
increase their education and technical transfer efforts.

Literature cited:

Bouwes, N., N. WebgeC.E. Jordan, W.C. Saunders, I.A. Tattapl&€,. J.M. Wheaton, and
M.M. Pollock. 2016. Ecosystem experiment reveals benefits of natural and simulated beaver
dams to a threatened population of steelheddrcorhynchus mykisdNature Scientific
Reports 628581.
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Conner, M.M.S.N Bennett,W.C.Saundersand N.Bouwes. 2015. Comparison of tributary
survival estimates of steelhead using Corngdoly;Seber and Barker models: implications
for sampling efforts and designs. Transactions of the American Fastgociety 144:3417.

Krehenwinkel, H., S.R. Kennedy, S.A. Adams, G.T. Stephenson, K. Roy, R.G. Gillespie. 2019.
Multiplex PCR targeting lineage specific SN&&ighly efficient and simple approach to
block out predator sequences in molecular gut contanalysis. Methods in Ecology and
Evolutionhttps://doi.org/10.1111/2041210X.13183

SethiS.A, W. Larso, K. Turnquist,and D.Isermann2018.Estimating the number of
contributors to DNA mixturesrpvides a novel tool for ecology. MethoatsEcology and
Evolution 00:1¢11. https://doi.org/10.1111/2041210X.13079

199702400 Avian Predation on Juvenile Salmonids

1 Background info in TauruBroject proposal

Proponent:Oregon State University, Real Time Research
RecommendationMeets scientific review criteria
Comment:

This is a weltleveloped and weltlesigned proposal with obvious benefits for salmonidhen

Basin Avian predation continues to be one of greatest sources of smolt mortality for some ESA
listed salmonid populations, particularly those that must migrate through the foraging ranges of
multiple breeding colonies of piscivorous water birHewe\er, it is important to recognize that

the continuing problem of avian predation appears to be a response to widespread human
driven changes in the Basin. These changeside hatcheriesthat releasguveniles within a
consistent and limited temporal penb artificially created habitathat is idealfor bird nesting,
anddam operations and configuration that slow water flows at a critical time during smolt
emigration.Acknowledging that causalityyrther research, monitoring, and evaluation studies
are waranted to more fully understand the ecosystem level effects of avian predation, to
guantify changes in predator abundance and predation impacts, and to continue to evaluate,
manage, and develop management plansnprove survival oESAlisted salmonid®y
reducingavian predation.

The program has been successful in estimasi@ghonid mortality fromocal avian predation
(e.g, from a single colonyut less successful in estimatibgsirwide impacts. This is especially
true when actions may succeedrieducing bird numbers at a single colony but fail to reduce
the total number of birds eating salmonids in the Basin. For example, perhaps birds simply
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move elsewhere in the Basin and total predation remains unchanged. Perhaps moving birds
from the estuary(where nonsalmonid prey are also abundant) to upstream sites (dominated
by salmonids) leads to worse outcom@&sis project has made the first steps in addressing the
additive or compensatory nature of bird predation. This question, however, needs mueh mo
work for all fish predators throughout the Columbia River Basin

1. Objectives, Significance to Regional Programs, and Technical Background

The project haswo primaryobjectives, with several subbjectives.These aranot stated in
guantitative terms ad with timelines and milestonebut many are inherently quantitative.

The proponents have demonstrated through their results from past efforts that the information
collected is empirical and wedinalyzed. This project has largely achieved past objexbye
guantifying the abundance and distribution of piscivorous colonial water birds in the Basin and
estimating their predation rate on juvenile salmonids migrating downstream. This knowledge is
documented in over 50 peeeviewed publications and has beased to develop multiple
management plans to cogtffectively reduce localized avian predation on salmon smolts.

2. Results and Adaptive Management

Though the projechasno explicitly stated adaptive management procesbkas a history of

rapid adaptaton to unanticipated changes in avian predator abundance, behavior, distribution,
or responses to management. The project has responded rapidly to cooperating agencies such
as USACE, BPA, USFWS, NMFS, state agencies, arfSeveliakof the project subbjectives

are RPAs in the current Biological Opinion. The proponents have responded thoughtfully to
several questions raised by the ISRP in our last revigR 2018) and plan to further address
these issues through new research described in the current proposal.

3. Methods: Project Relationships, Work Types, and Deliverables

The proposed research is based on sound scientific principles and rigorous me\tosdsf
thesewere developed by researchers who have been world leaders in methods for monitoring
bird colonies and measuring avian predation. The proposal describes the measurements used
for each sukobjective and the productthat will beproduced. Exact timales for each sub
objective are not reportedand it is unclear whether all research elements will be conducted
simultaneously or phased through the funding period. The latest Annual Report (for work done
in 2017) provides an excellent synthesis of soptased modeling to predict Caspian tern
population status under alternative management scenarios.

Efforts to collect the data necessary to evaluate avian predation have been achieved through
funding from multiple agencies. The proponents are concernedWt@ACE is no longer funding
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avian predation studies upstream of Bonneville Dam and that other funding for avian predation
studies in the Columbia River estuary is being drastically reduced. Sufficient funding must be
providedif this projectis requiredto adequately address the issues and concerns raised by the
Council and the ISRP.

200800400 Sea Lion Nothethal Hazing

1 Background info in TauruBroject proposh

Proponent:Columbia River Intefribal Fish Commission (CRITFC)
RecommendationMeets scientific review criteria
Final review comment:

The proponent provided thorough and informative answers to all questibhs.ISRP notes
that while hazing may be adal requirement at this time, it is not scientifically warranfed
California sea liongecause the proponent's studies indicate it is not effectiiee proponents
are aware of the advantages of some of the alternative approaches sugdested ISRPThey
are willing toimplement themif funds and regulatory restrictiorslow or if research needs
make them a higher priorityThe general description of their adaptive management cycle is
adequate However, expected actions and the decision processriggeéringthe actions should
be made more explicit. This will strengthen the process and increlaséy for reviewers and
funders.

The proponents may find the followirguestions anccommentshelpful in refining activities as
their project proceeds

1. Coud the tandem boat counts be validated at some point using-sicnning sonar?
This might provide information on how masga lionsare not seen by either boat,
leading to underestimates.

2. Might drones eventually be used to assess aggregations at ceriairiary mouths?
Could another person or team be deployed to gather these data?

3. Is there a reason that the tandem boat survey must be done in one day, rather than
two?Would there be any advantag# traveling at a slower spead producing more
accurate esmates?Obviously, this would require more funding.

4. If lethal removal okea lionshas the goal of reducing habituation for certain locations
such asBonneville Dam, and of reducing the number aive sea lionghat follow
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repeat offenders, then thesera assumptions that can and should be tested to improve
program efficiency.

5. At some point in the near future, comparison of the abundance indices of the different
pinniped investigation groups would be informative. Though the groups differ in the
geographt locations of their studies, coherence in the temporal trends in abundance
indices would be likelySeveral publications that apply coherence analysis in aquatic
systemd NBE f AA0SR 0St26 F2NJ GKS LINRPLRYSYyiaQ NE

Useful referencesn ecological cohence:

Freshwater, C., B.J. Burke, M.D. Scheuerell, S.C.H. Grant, M. Trudel, and F20li@nes.
Coherent population dynamics associated with sockeye salmon juvenile life history
strategies. Canadian Journal of Fisheries & Aquatic Sciences 7§13386

Moore, J. W., M. McClure, L. A. Rogers, and D. E. Schindler. 2010. Synchronization and portfolio
performance of threatened salmon. Conservation Letters 3 (5)c348.

Onhlberger, J., M. D. Scheuerell, and D. E. Schindler. 2016. Population coherence and
envronmental impacts across spatial scales: a case study of Chinook Salmon. Ecosphere 7
(4): e01333.

Ruff, C.P., J.H. Anderson, I.M. Kemp, N.W. Kendall, PHigN|cA. VeleEspino, C.M. Greene,
M. Trudel, C.A. Holt, K.E. Ryding, and K. Rawson. 2017.S&ali€ihinook salmon exhibit
weaker coherence in early marine survival trends than coastal populations. Fisheries
Oceanography 26:62637.

Stewart, I.J., R. Hilborn, and T.P. Quinn. 2003. Cohedétservedadult sockeyesalmon
abundancewithin andamongspawninghabitats in the Kvichak Riveratershed. Alaska
Fishery Research Bulletin 10(1):£2B

Preliminary review response request:

This project habeen change@nd has madsignificantprogress since its inceptiomhe

proponents appeapoised to devadp better methods to determine sea lion predation using
accelerometer tags and to collect useful data on distribution and abundance of sea lions using
boat surveysEstimation of sea lion abundances admittedly is a challenging task, but additional
effortsto characterize thevarianceof these estimates wouldtrengthen the research. More
information is needed about the statistical analyses of the functional responses and abundance
estimates from the tandem boat survey&dditionally better goals and critea are needed for

the lethal removakffort. The ISRP requestesponses to the following:

1. More detail is needed about the statistical methods used for the conditional Lincoln
Peterson estimators of sea lion abundance from the tandem boat surioyg.woutl
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abundance estimates differ if a sequence of additional observation boats were used
(e.g., 2, 3, 4 or more) for a reach? Might drones be used?

2. The estimation of abundance, distribution, and predation of sea lions is described as a
continuation of the preious measurements with tandem boat observation and
accelerometers. Additional information should be provided to describe how these two
measurements or their analyses will be changed or imprdweithe proposed research.
How will these results be synthestzand reported? How will they evaluate their
methods with comparisons to measures by other research groups or modifications of
their protocols?More detail is needed about the functional responses fit to the
predation data.

3. How will culling of sea lions lvaluated? What criteria will be used to assess whether
it is effective at reducing sea lion abundance and predation on adult salmonta®
factors will be considered when determining how many animals will be culled?

4. Although lethal removal has been dooversial to date, it is likely going to get much
more so with increased culling. Is there a CRITFC or NOAA public relations plan in place
to address a public response to the culling program?

5. What are the culling techniques and what do they plan to dib Wie carcasses? Will
the meat, hides, and bones be used? If so, is there concern about possible contaminants
in the meat?

6. A brief description of how adaptive management occurs is needed.
Comment:

1. Objectives, Significance to Regional Programs, ahdida@dBackground

The proposal identifies three objectivegd) continwe boat-based hazing below Bonneville Dam,
(2) estimate abundance, distribution, and predatiorsafmon bysea lions in the lower

Columbia River, an@) remove nuisance sea lions frahe Columbia River. The only objective
that is quantifiable is the second objective. The boat hazing and lethal removal objectives
describeonlyimplementation of the measures arab not provide quantifiable outcomes of
anticipated resultsThe proposal siply indicates that these activities will occlihe ISRP has
guestioned the continuation of boat hazing in previous reviews because the proponent's
studies indicated it was not effectiv&éhe hazing objective will be discontinued if CRITFC is
authorized b lethally remove sea lions from the lower Columbia River, assuming that hazing is
not a condition for removal under a new NOAA authorization.

The investigators propose to continue surirgysea lion occurrences below Bonneville Dam
using tandem boat obseation. These observations will be used to estimate abundance of sea
lions from Bonneville Dam tAstoria (RM 12and estimate predation based on a functional
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response model. They also will use accelerometes édiiched to the heads of sea lions to
estimate individual predation rates, but this method is still in the early stages of development
and has been applied successfully to only seven indivskalions

2. Results and Adaptive Management

The description of objectives, deliverablaad timeliness brief and largely a continuation of
previous workOverall, the project objectives were met in most cadési+-lethal hazing is not
that effective and only temporaryfandem boat surveys are relatively efficient for estimating
abundance and distributiarAcoustic telemetry of individual sea lions gives information on
differences in behavior of CaliforniansusStellar sea lions in the lower rivdiunctional
responses give estimates predation by California sea lions below Bonneville. No obvious
trend of increasing or decreasing predation was observed.

It appears that the main benefit afon-lethal hazings deterring sea lions from areas around
the entrance to theBonnevillefish ladder (Tidwell et al. 2019). The estimates of sea lion
abundance fron2013-2016 were reported in a table, but the results were not discussed or
interpreted. Abundances tended to be greatest in mid to Isk&rchbut varied greatly between
years and zones with no obvious trends.

The section on adaptive management identifiesyarthanges that have been made over the
course of the project. It does not identidecisionmaking process for adaptive management
of the overall project.

3. Methods: Project Relationships, Work Types, and Deliverables

The field observation methods arsthtistical analyses are described only briefly in the proposal
but were described in more detail in their 2017 Annual Report to BPA. The estimates are based
on observed animals only but do not include sea lions in areas that are not surveyed. The
researclers plan to develop spatial analyses to adjust their estimates for areas surveyed, but
the proposal does not describedke plans.

Theproponentsstatethe projectis compémentary to other sea lion interaction work that is

currently being conducted, buheyonly described hazing or lethal removal activities of USACE

and the states of Oregon, Washington, and Idaho. No collaborations on estimation of sea lion
abundance and predation rates with other agencies or researchers are described. Such
collaborationwould be beneficial and improve synthesis of the results of these different

studies. It is possible such collaborations are occurring, but the proposal provides no

information aboutthem. No information was presented on how lethal removals will be

evaluatal, in terms of whether they are effective at reducing sea lion abundance and predation

on adult salmonidsit should bedeterminedif § KS LINR 2SO0 Q& Iséaldign2y a f SR
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distribution patterns(numerical responsesnd feeding habitsFor examm, will remaining sea
lions switch to eating more salmon per da?

The description of @ta management does not indicate the project provides open or online
access to the summary data and research products. QA/QC appears to be limited to proofed
field daa sheets prior to entry into Excel spreadsheets. Data potentially are shared if
requested, but policies and criteria for sharing are not described. Key findings were shared via
project reports, but peereviewed publications reporting results of boat seye of abundance

and functional response models have not been completed yet would be highly useful to other
investigators and managers.

Literature cited:

Tidwell, K.S., B.A. Carrothers, K.N. Bayley, L.N. Magill, and B.K. van der Leeuw 2019. Evaluation
of pinnipedpredation onadult salmonids and othefish in the Bonneville Datailrace,
2018. U.S. Army Corps of Engineers, Portland District, Fisheries Field Unit. Cascade Locks,
OR. 65pp.

Climate Change
200900800 Climate Change Impacts

1 Background info in Taurugroject proposal

Proponent:Columbia River Intefribal Fish Commission (CRITFC)
RecommendationMeets scientific review criteria
Final review comment:

The ISRP recognizes the importance @ gnoject and encourages the proponents to continue
working towards a focused program of activities that have the potential to help recover species
and promote resiliency to climate change.

The detailed response ihaes revised objectives amdore detail on methods, desired

outcomes, and impacts of the program. It represents an important improvement over the

original proposal anchcreasedi KS L { wt Qa O2y FARSYOS Ay (GKS LINEP
discussion omstrategic vision and the Gantt chart, which provided more information about

specific objectives and when they will be met. Futatdcomescan be compared to this chart

to track progress
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While the ISRP is recommending that the proposal meets scienafiew criteria, some
concerngemainabout the ability of the project to deliver specific products of the highest
usefulnessThe ISRP appreciated the background on the strategic visugrwe are not yet

convincedhat afocus on modifying operations #te Basin scale is realistic. If redefiniBgsin

scale operations is the primarygoly R A G A& y2i | OKASOSR FT2NJ NBI
control, then will the project still have produced important benefits?

For example, there is still a great¢ed to understand how to prioritizeabitat restoration
actionsacrosgthe landscape, and the ISRP considers this to be a more realistic and impactful
focus for the climate change modeling that the proponent is undertaking.objestive

supports the TrieSCability to dincorporate climate change information into the design and
implementation of restoration activities in tributary watersheds and tribal climate adaptation
plansg It is not clear why the response inclusinalysis of past restoration actions the
landscapeWhat information would be produced from thanalysisor how wouldit be used for
guiding future restoration activitiésThe ISRP's feedbaiskthat the climate change analysis
should inform restoration moving forward. One appropriategess for this is the current

effort to update the new salmon restoration plan, which the proponents indicate will be an
outlet for results of theCRITFC Information Systé813. A relatedcontribution could include
prioritization of projects on the landspe that are likely to persist and provide the greatest
benefit as hydrology and temperature changgwever, details on how the CIS work would
inform the new restoration plaare scarceWhichsubbasiis/areas ardikelyto be most

affected by climate chage? How can CIS modeling be applied to help focus projects in
locations where restoration will be most effective and resilient given climate change forecasts?
There is a growing body of literature on this tofeéchie et al. 2@, Lawrence et al. 2014,
Perry et al. 201h to which the proponentsancontribute both within tribal lands and beyond.

In summary, the Gantt chart is an ambitious list, and the proponents will need to strategically
focus on tangible outcomes for this project to produce its ¢gestimpact. Rather than
attempting tobe all things to all people, a work plan that focuses on a few key propath as
River Management Joint Operating Committeed restoration prioritization will likely produce
the greatest impact. In addition, sing leadership and detailed project managemuiit be
requiredto execute the plan.

The response also incluslan adaptive management plan thappearsreasonable on the
surface, applying a Likert scdter impact of deliverable§.e., fromlittle impad to significant
impact).Some detailsare missingthough. For example, it wast clear how often individual
deliverables or the broader program would be assessday whom. In addition, Figure 1
(Project Strategy for Informing Adaptation Actions) apjgearbe missing.
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Butcher and J.K. Crow2014. The interactive effects of climate change, riparian
management, and a nonnative predator on strea@aring salmon. Ecological Applications
24: 895%912.

Perry, L.G., L.V. Reylds, T.J. Beechi#.J. Collins, P.B. Shafroth. 20itgorporating climate
change projections into riparian restoration planning and design. Ecohydrology,
10.1002/ec0.1645

Preliminary review response request:

The ISRP requests responses to the follgwgaues. We anticipate that some topiesg., 2, 4,

and 6 will likely take more time to address than provided in the molthg response period.

For those issues, the response should indicate how these questions will be addressed in the
future.

1. Thepr&@ SO0 Qa 2 0 2 S nodifiedSvith inflSsBriRoméagurabléhetrics and
timelines.The e of SMART goals and a Gantt chart for achieving them would greatly
strengthen the value and feasibility of project outcomes.

2. A strategic plan is needed to ensuthat the modeling and coordination efforts are
effective. Important questions that should be addressed include: What is thetéwng
vision for the program, and what are the intermediate steps that need to be completed
to get there?

3. Over the short tem (next threeyear cycle), more detail is needed on project
deliverables anan the work plan to achieve them. The proposal does not include
anticipated quantitative results and benefits or any timeline of when outcomes may be
achieved. A primarweaknesof this proposal is the lack of clarity of specific outcomes
so one can identify when the project will be complete. The proponents are clearly
active,especiallywith model development and coordinatiasf data and model sharing,
but it isnot clearwhat adivities are occurringor why, or that it is organized
strategically.

4. Detailsare neededon how the modeling informs decisianaking, including the design
and prioritization of restorationit is not clear how informatiofrom the modeling
efforts will beused to make decisions about how the tribes will manage their First Foods
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resources or interact with other emanagers tdetter managdlows, temperatures,
water quality, and habitat to benefit these First Foods.

5. Communication about the program and ksnefits needs to be improvedhe website,
for instance should be modified &levatethe profile of the project andmproveaccess
to information produced byhe project

6. Environmental change within the Bassraffected by climate changénd use changgs
and modifications to the flow regim&Vill the project evaluate the relative impact of
these factors on environmental conditions in the Basin?

This program has the potential to iéghlyvaluable for theNJ&A 6 S& Q | y Rofférdas NB I A 2
important opportunity to examine restoration actions in the context of climate chazge

provides the Tribes with the expertise and tools to be an informed voice in geliey

discussions and decisiortsowever, the ISRP is concerned th#dck of strategic plamng has

led to a program whose full potential has not been realized.

The ISRP welcomes further dialogue with the project proponasthey developheir
response. The response shoalddresghe qualifications listed above as well ssveral
gualificatons(numbers 1 and 3rom the 2012ISRP revieWSRP 2018) that have notyet
been addressed.

Comment:

1. Objectives, Significance to Regional Programs, and Technical Batkgroun

The key objectives of thagrojectare not clearly or consistently state@heygenerallycenter

on: (1) reproducing and enhancing models for simulating the impacts of climate ché)ge
allowingCRITF@ersonnel to represent tribal interest and expedigregional technical
workshops and (3) providing opportunities for the tribes to exchange informatiamout the
impacts of climate change on flow regimes, water temperature, water quality, and hence on
First Foods (salmon, lamprey, and eulachon, asgkes)with other regional experts

¢CKS LINRP2SOGQa adlFriSR 202S0O0A OSaswithSrileRtonés2 06 S |j dz
for achievinghem. As stated, they are only general work statemertnsequentlyin the

future, therewill beno way to tel if they have been achieved. Detailstbe activities needed

to accomplish thebjectives ardoo general, making it difficult to conduct a scientific

evaluation of the prograntor examplethe program is missing details regarding how the first

two objectives €.g9.,database and tributary analysis of flows and temperature) will inform

future restorationstrategies and planning for climate change. This issue was rai$8g P

2012-6.
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Near the end ofhe proposal, a specific objective statedY G ¢ KS dzf GAYI S 202S0
Climate Change Impacts Project is to develop and integrate various physical hydrological/river
operational model outputs (CIS; CMOP) with water quatibgels outputs (RBMO Yearsley

2012 with updates) and fish spatial habitat models (Hatten et al. 2009) and fish survival models

0%l oSt Si It ® unnHoWeves Dis howciear Boiv theé developmarmand & ¢
integration of ths model will infom adaptation strategies for climate change.

Other activities are missing clear objectives. For example, afeatheobjectives of the
technical review and information transfeand how will the proponents know if those efforts
are successful?

Finally the proposed dissemination plao makesome data available through their website

and flyers may not produce the greatest impact. It would be usefprdoidedetails of the

LINEINF YQ& RA&ASYAYIFGA2Yy LI I yorinstahceWhS areither & A & S
target audiences, and how effective are the dissemination activities at reaching those

audiences? Also, the model produced by this project appears to be valuatnlertpgroups

conducting restoration in th®asin. Is it available in the publdomain? A strategic

dissemination plan is needed to elevate the profile and impact of this work

2. Results and Adaptive Management

The proponents are clearly busy, working on a range of topics that include Rauicy and
eulachon, benthic macroirertebrates, and food webs. However, the ISRP was unable to
understand who produced what results and how tesultscontribute strategically toward
project objectives and/or informing adaptation.

In addition to the proposal lacking information on the kegults of program to date, the list of

RSt AOGSNIroftSa Ay GKS a/ 2y iGN OGSR 5St A0SNI o6f Sa
enough to evaluate progress of the project. It repeats the same items year to year andatoes
indicate what progresswa Yl RS 2y GKSY® C2NJ SEI YLX S5 4! yI f ¢
9y KIyOS wS3IA2yltt [JEAYIFIGS /KIFIy3aS !'aaSaaySyidasé
FYR 2FGSN)vdz- t AGé RdzS G2 /EAYFGS /KFy3aS LYLIE O
indicatondf ¢ KI G ¢l & | OQlGdzr ffe I O02YLX AAKSR® ¢KSNBE |
al Ay 58St kg Spdhtes fo SEDSIMoincluding daily time step, residence, time,

ecosystem rule curves, etc.), but inist clear when those deliverables were comigle or how

they relate to the ultimate needs/deliverables for the project.

A strength of the project is the facilitation of communication among research and technical
groupswho aremodeling climate change impacts ttoe ecosystemsandtribes, so thatribal

interestsin preserving taditionalfoods and culture can be represented in future management.

¢KS LINRP2SOG KIa fSR (2 GKS LINRLRYSyGaQ LI NIGAO
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and review processes. It has also resulted in the developmetaitaisets and the CIS modeling
tool that can be applied regionally to inform resilient river restoration. In particular, the two
way exchangef information between CRITFC and the wide range of stakeholders is a strength
of thisproject. However, theproject would have a greater impact if it was better organized
aroundacoherentlongterm strategy and neaterm work plars and how technical details are
leading to better adaptation actions (Goal 2 and Objective 3).

Some progress has been made in collabagtvith groupsavho aremodeling climate change
impacts to adapt these results to scenarios of interest to the tribes, such as ecosystem function
(although this has not been sufficiently defined). An important outcome is that the

development of CIS has pided CRITFC the technical expertise and tools to contribute to

major regional planning efforte(g.,CRT, RMJOC II) and insert ecological objectives into
planning and prioritization processes. Some of those efforts have ended, and CRITFC will need
to continue toadvocatefor their seat at these planninigrums, an issue that highlights the

need for CRITFC to elevate the profile of their expertisetaold.

It would be helpful in the proposal to see some results ofltiP 2 S O (i QRor ekayhpld, @ & S & ®
what were the results of the habitat modeling that USGS did with CIS outputs under different
operatiomal scenarios? Owhat were the results ofhe collaborative project to study salmon

survival and smoflto-adult survival using CIS? And how were those resliiseminated? The

ISRP was unable to find much discussion of key results on the website, in the annual reports, or

in this proposalResults of at least one set ahalyses are publisheé.@.,Justice et al. 2017) in
peer-reviewed journals, which is camendable.

While the philosophical approach talaptivemanagement (AM) proposed by Rieman et al.

(2015) is a good framework, the details of h&W is used in this project angot thoroughly

described in the proposallhelSRP would appreciate learning aib¢the internal mechanisms

being used to achieve an effective Advbgramand an effective project, as well as learning

about any problems being encountered in its application. Even outside of a formal AM

framework, the proposal does not describe lessorsred or how the project has adapted

over time. The proposal discusses adaptive measaressponse to climate change such as

modified pumping to increase releases of cool water pool at Lake Roosevelt, selective

withdrawal at Grand Couleand so forth However,there was no discussiorf adaptive

managemenfor this project or how the adaptive measurbsing analyzeimprove

management decisions on the ground. In addition, the ISRP would appreciate learning more

about the barriers that led to the concl@sy’ 6 LJ® Ho0 GKFd a¢KS RS@OSt 2LJ
previously) of an overarching decision support system was found to be an unrealidtic
AYSTFSOGADS |LIINRFOK &2 A& y2 f2y3aSNI AyOf dzRSR
objective, since it is such amportant outcome of this project, could the work activities be

adapted towards translating model resuitgo information that could be used kyecision

maker®
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3. Methods: Project Relationships, Work Types, and Deliverables

The ISRP was not able to adetely evaluate project relationships without more detailed
information on the mechanisms for cooperation and, specifically, the activities for which this
project is responsible. In one séveralexamples, it waslifficult to understand the synergy

and/or overlap with the Monitoring and Recovery Trends work (BPA project #20890),

which should be capitalized upon to examine the effects of restoration and climate change on
fish populations. It was indicated in the proposal (page 28) that this capasitidvwe available

at some point, but it was not clear what tasks remairathieve thiswho would complete

those tasks, and by when. Given the critical importance of this type of analysis for the proposed
framework, more details on how this work will berapleted is needed to evaluate its

feasibility and the merit of the approach.

[ A1S6AaST Al A& y2ad Ftglea Of SFNI gKFG /wL¢eC/ Q
which they are participating. For example, for the proposal to NOAAth&tJnversity of
WashingtonW)x A G F LIJISEFNEBR GKFG GKS /L{ Attt 0SS AydsS
develop some real time forecasting (of temperatures?). The workplaatiexplicitenough to

1y26 AF |2 A& 2dzad dza A yyplayswiole i€ thestudy/dasign, 2 NJ A F  /
analysis, or dissemination of results. In other cases, such as the regional workshops, the

proposal explicitly identifies how CRITFC contribuged. (@assisted in workshop sessions,

contributed to writing a reportandso forth), which was helpful in understanding their role and
relationship to the other programs, even though it still wext always clear how it related to

the objectives of this project.

There was also some question about how the work products relasentdar products being
producedby othersin the Basin. For example, how does the projection of stream temperatures
relate to or duplicate the work of NorweST?

wS3IAFNRAY3I GKS g2NJ] (GeLlSazr GKS LINRBLRalFfQa 2N
pastand proposed activities. For example, the proposal notes several tasks with similarly vague
detailssuchl &Y @& CdzNI KSNJ ¢ 2 NAO model infe¢fdtidBvith £1S s orSposed a

for 2019 and outyears as is exploration of CIS data collaborationGEtQual W2 two
RAYSyaAaz2ylt FyR 20KSNJ gl GSNJ ljdzr t AGe Y2RSft aoé
plan was also raised by the ISRP in the 2012 review.

Finally while four deliverables are discussed, they are worded in a way makes it hard to
underdand when they are completed and thebjectives have been achievdtlis not always
clear exactly what the final deliverables will be or what tasks are egtrproduce those
deliverables.
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Habitat RM&E

201600100 BPA Project Actionffiectiveness Monitoring (AEM) Programmatic

1 Background info in TauruBroject proposal

Proponent:Cramer Fish Sciences, Natural Systems Design

RecommendationMeets scientific relew criteria
Final review comment:

The proponend @sponse adequately addressii KS L { wt Qa ljdzSadAz2ya | yR
recognizes that some aspects of the research cannot be changed at this stage, and some of the
limitations were created before theucrent proponents took over the study. Remaining

research concerns can be addressed in their final years of data collection, final analyses, and
documentation of the project history and design, which is expected to improve the application

of project findirgs and design of future monitoring efforts.

However, the ISRP encourages the AEM project to continue this didbyguesening updated

resultsto the ISRRn the coming year and again in a couple of years in more detail before the

Category Review of Butary Habitat and Artificial Production Projects in the Anadromous Fish

Area. The exchange of information and perspectives in the review process increases our

dzy RSNRUGIFIYRAY3I 2F (KS KAaUu2NEB YR RSaAdy 2F (K
analyses and interpretation of the data. For example, a future presentation coddidethe

final metrics that will be used to determine project success for riparian planting projects, a

topic not addressed in their response. The ISRP looks fowdudure presentations with

more information onthe AEMINR 2SO0 Q& LISNRLISOGAO®Sa 2y GKS YI &

In the following paragraphshe ISRP provides additional feedbackseveralaspectsof the
LINE LJ2 ¥y Sy U z@theNdititaRissdesScan be colesed in the dissemination of their
results in annual and final reports, conferences, and geerewed journals. Rather than
respond to each of the proponesfipoints, we highlight four majothemesfor the proponent
to consider and incorporate in thefiature analyses, reports, and publications.

Bias in site selection and representation

Theproponentsshouldclearlydescribe the criteria used for selecting or rejecting randomly
selected candidate sites and report the characteristics of sites that vedeeted These facts
affectthe scope of inferencéom the results Publications and presentations should clearly
indicate that the results are influenced by those characteristics and valid only for sites with
similar characteristics. Additionally, thestdts from habitat projects can be influenced by other
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variables such as slope, width, discharge, or watershed condition, and these might be included
as covariates in analyses to improve the precision of models and hypothesis tests.

The proponents are awarof the potential biases in site selection, as indicated in the statement
that dit is likely that restoration occurs first at sites with access, landowner willingness, lower
cost are higher priority in a given watershed or for a given organization, bhiawe no way of
quantifying or knowing thatror is a it a goal of AEM to do that)'hese and other biases do

not invalidate the AEM studies, but potential biagegstbe described clearly. For example,
control sites chosen after the fact may not be samitlo treatment sites originally chosen for
habitat work unless the proponents are able to address this based eprpject

measurements. We urge the proponents to address this potential bias in their future site
selection, analyss, reports, and publicains.

Confounding factors and experimental design

It is not clear how the final analysis of floodplain restoration projects will be able to distinguish

the effects of different combinations of restoration actions in the final analy$is.proponents
note,aLY HAamMnX ¢S KIR 2NAIAYyLFffe LINRBLRASR G2 &adN
categories (remove levees,-reeander channels, reconnect or construct floodplain/side

channels). However, since then it has become clear that many psajeptemented intuded

all these elements (techniques) together, and while it was historically (prior to ~2010) possible

to categorize projects like this, it is not feasible at most projects because they typically
AYO2NLIR2NIGS (62 2N Y2NB 2 HingfaktSrsiahd limiGidAsyok lj dzS & o ¢
understanding and applying the final results should be described thoroughly when presenting
conclusions

It also seems likely that the analysis of the floodplain restoration actions will be hampered by
small sample sizes f&r ESU) so only large effects could be detected, and there is high risk that
no significant effects will be found given the range of activities conducted in floodplain projects.
A likely scenario is that a subset of individual projects will have laffpgatices, and these may
become case studies from which to develop hypotheses about features of projects that could
contribute to success and be tested in future research.

Given the relatively low cost to complete the three studies of partial barrier ket is
reasonablgo complete the measurements. Regardless of the research costs, interpretation of
the results of the three sites will be limited by the small sample size and different methods of
measuring fish abundance. As a result, this componeay serve largely as three case studies
to inform future work.

Watershed conditions

The proponents acknowledge a willingness to incorporate watershed condition and asked the

L{wt AF | aO2yaradSyd OflFaaArFAaol (vagle. @€ o (G SN.
such classification system for a portion of thébasis in the Columbia Basin is the Watershed
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Condition Framework, which has been used to describe watershed condition on National Forest
lands in the Columbia Basin since about 2012. Thex@&rerk is applied nationally and provides

a standard set of variables and consistent methods to rate watersheds as fully functioning, at
risk, or impaired. The Framework was updated in 2017 to address attributes/indicators that
changed due to disturbancend/or management or restoration. Scoring is available for
watersheds in the Columbia Basin that include some National Forest Service lands. Information
on this system and interactive maps are located onRbeest Service Watershed Program

website Additional information can be obtained by contacting leaders of the USDA Forest
Service Watershed Program in each Region (1, 4, and 6 for the Columbia BasiRjogram

Lead for Region 6 (Oregon and Washington) is Brian Staisn.staab@usda.gv

Treatmentcontrol differences will help account for effects of different watershed conditidns,
we assumehat the treatment-control difference is consistent across the potential range of
watershed conditions. It is likely that habitat restoration will not be effective if watershed
condition is poor (e.g., there is excessive sediment, temperatures are high even in reference
sites), which is an interaction between watershed condition and the treatrremttrol

response. Therefore, it will be important to include watershed condition as a covariate.
However, without large sample sizes, effects of restoration likely will not be detectedsaun
they are large. The proponerfdesponse that they did not exclude sites because of quality of
restoration or site conditions should be documented in reports and future publications.

Future directions and context for habitat monitoring

The ISRP recogmesthe fixed funding limitationgor the AEM projecind understands that
some changes in the program are not possible at this point in their confraetproponents
should identify future approaches that could build constructively on their findingsh Su
information would be useful in the ongoing development of a regional approach to habitat
RM&E by the Council, BPA, and NOAA.

The reacHevel focus to measure restoration effectiveness using paired sites in AEM addresses
important questions in the Basitut it also creates limits for extrapolating the findings to

entire watershedssubbasis, or ESUs. The proponents can improve the interpretation and
implementation of their products by clearly identifying the appropriate scales for application of
their results and providing contexts for applying their results at different locations and spatial
scalesGreat care should be taken when extrapolating results to entire watersheds, given that
the original experimental design was not set up to make such aagodation and the study
assumes that increases in abundance can be extrapolated to increases in prodticgon.
proponentscould identifyfuture research and approaches to address these issues and highlight
areas where different types of sampling coulddmmsidered in the future (e.qg., winter

sampling).
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It is reassuring to see that the ISRP andgtmponentsagree on the importance of

acknowledging constraints for making conclusions on multiple projects. The proponents note
GKFG AG A& aghtthaizhisApprgath agsime& & bAdictadditive effect and there

could be synergies among project or fish movement or migration that are overlooked by this

I LILINR F OK®¢ . 20K 2F (0KSaS LRaarAorftAadasa assSy

Preliminary review response iguest:

The ISRP requests responses to the following issues with the understanding that some of the
issues may take more time to fully address than provided in the mmth response loop
(e.g.,issuest and 5). In those cases, the response should disouspproach to address the
issuedn the nearfuture.

1. Explain the process for selecting the additional 39 sitethi@riparian planting studyo
be sampled in 2019. Develdipe framework for a randomized, stratified selection of
study sites that account®r major factors anticipated to influence restoration success
(e.g., stand age, sit@istory and land use). What are the final metricsgooject
success?

2. Explain the process for selecting additional sites for the floodplain restoration study.
Clarify he range of practices included in the floodplain restoration projeategory
(e.g.,levee removal or setbackhannel reconnections, floodplain elevation
modification, large wood placement, vegetation planting, hyporheic reconnection).
What is the primay set of actions required before a site can be considered for inclusion
in the floodplain restoration study? How will the analyses adjust for the variability in
types of practices included?

3. Explain why the AEM project will complete the study of partiatibaremovals with
only three sites. The three sites will reddress the full range of treatment types (road
removal, open bottom arch, bridge) provide the needed statistical power to draw
strong conclusions. Why would the three case studies warramidaiitional four years
of field measurements?

4. The effect sizes measured are potentially biased@dyhe original practitioners
selecting the highestjuality sites for restoration an¢b) the proponents selecting the
most tractable sites and controls foomparisonEach of these could result in the
benefits of restoration being overestimatedow can these potential biases be
addressed with the data that are available or could be collected?

5. Explain the types of restoration actions that are included ardusgled in each of the
five types of restoration actions being studied. Discuss how differences in watershed
conditions (fully functional, intermediate, severely impairedhich caralter the
observed responses to restoration actiorse addressed in thanalysis Are the types
of watershed conditions evenly distributed across the projects or can the analyses
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stratify by these covariates? Explain how the criteria for reference and treatment sites
potentially influences the effect sizes observed. In geneitds with best M&E are
accompanied by the best design. Does the elimination of sites with more variable or
mixed site conditions and practices increase effect size?

6. Develop an informative regional context for understanding the strengths and limitations
of the AEM studies anfbr effectively applying findings. Describe both the appropriate
regional applications and the limitations of the AEM findings. How will basinwide
impacts be analyzed? Will the regional analysis be able to measure the cumulative
impacts of several projects on a stream (e.g., 20 projects vs 200 projects)? Explain biases
inherent in the sizes of streams and fish communities represented within the regions,
the lack of study of responses in winter, the way practitioners chose sites for
restoration, andthe effect of excluding sites where commonly used restoration
practices did not meet implementatioeriteria. Address variations in treatment design
andimplementation important in influencing project success. Also, discuss the potential
effects of combinations of restoration treatments in a given area (riparian planting,
floodplain restoration, LWD placement) on the performance of an individual treatment
type. Discuss lessons learned for both restoration and monitoring from the types ef site
excluded from the study as well as those that were included. Provide a context to assist
practitioners and decision makers to implement more effective restoration practices
and identify gaps in our understanding for future study.

Comment:

The AEM Projeas wellorganized and focused on assessment of the effectiveness of reach and
localscale restoration actions. Thpeoponentsare on schedule for completing their

deliverables. The AEM Project provided thorough and thoughtful responses to the Research
Revew in 2018. They have published their protocols and research results and are working to
increase their outreach to othe-ground practitioners in the region.

The project has an opportunity to adjust two study elements (e.qg., riparian plantings and patrtial
barrier removal) at this midpoint. ISRP review prior to additional field work would provide
beneficial coordination (sekssuesl-3).

The AEM Project is likely to produce a product that meets their first (Dalvhat are the

effects of different actiorcategories on fish and habitat at the reach s@aleey will have
difficulty with the second and third goal@) why some projects within an action type are more
effective than others an@@) whether there are differences in project effectiveness among
regions (sedssuest and 5).

The AEM Project faced many challenges in sites it inherited from other programs and sites it
selected. The range of stream sizes and characteristics, river network locations, aquatic
community composition, terrestrial plant camunities, geology, land forms, land usks)d
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types designsand intensities of restoration creates biases inherent in any study of this spatial
extent withinthe constraints of funding and logistics. The sampling design leaves open the
possibility thatthe results are biased, to an unknown extent, leading to either a false sense of
security that effects are more positive th@true, or a false sense that there are not effects.
The leaders of the AEM Project have extensive experience in these typeslyges and are

well qualified to develop a framework for interpreting and applying their resblis caution is
needed in communicating about the results to practitioners who may not understand potential
biases and limitations in the study design andasats

1. Objectives, Significance to Regional Programs, and Technical Background

The proponents lay outmelines andclear objectives to measui@) the effects ofive types of
habitat restoration on habitat and fish at the local (reach sc#g)io determine why some
projects are more effective than others, afg) to measure whether these effects are different
across regions (ESUs of salmonids in tlar@bia River Bas)nThe proposal includes an update
of quantitative and qualitative results and sleribes the time frames for completion of planned
activities.It would be beneficial to have guiding hypotheses for individual components of the
AEM analyses.

The measured fish and habitat responses are I(sitd and reach scal@nd are not designed
to answer the global question of the lostigrm watershedscaleimpacts of improved habitat,
such as possible bottlenecks later in the-tifecle.

The proponents have the technical training to conduct the analyBeslSRP would like to
learn more about effds being made for the ongoing training and retention of staff. This would
benefit the ISRP in understanding a potential widespread issue in the Basin.

2. Results and Adaptive Management

Results to date are well articulated. The ISRP looks forward togstesrcomplete set of results

and analyses when the project is finished. Lessons learned are summarized in the proposal and
in an impressive number of publications. However, the potential to guide future habitat
improvement and restoration efforts sampeaed by several factors that limit the ability to
generalize the results so that they can be applied in other locations.

For example, theesults presented showhat anadromous salmon ascended upstream
barriers after they werdgreated. However, the effet sizes measured are not likely to be
accurate because the sites were not sampled with a statistically valid randomized sampling
design.

Thee are similar limitationgor the estimates of effects caused large woody debrisL\WD
placements They may béess than the project predicts becausiées deemed unsuitable are
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less likely to be sampled than when a rigorous random (or stratified random) sampling design is
used.Other studies in the regiohave found that LWD was not as effective as anticipated,
possibly reflecting the influence of the study site selection on effect size.

An additional bias that is likely to result from EPT designs id iV placement is more likely
at sites where effects will be greater and less likely at the sites chosen fsolsgymaking the
results more favorabléerlhis is avoided in a true experiment where treatments are assigned
randomly after pairs of sites are chosen.

Given these potential biases, the results arest appropriatelywiewed as providing evidence
for what CAN happen under bestase scenarios of habitat restoration, but not what WILL
happen, on average, when sites are subjected to these habitat ac#@nsuch, simulations
that roll up these results to thbasinscaleare likely too optimistic.

The lack of deil describingnitial conditions limits the use of theesultsfor guiding the

planning and implementation of future restoration work. Examples of additional detail include
watershed and stream settings, past disturbance history at the sample sited,(fland and

fire) and design and treatment details for restoration treatments at sampled projects. Given the
relatively small sample size in each treatment category, this detail could be provittezlit a

great deal of additional effort

No formaladaptve management strategg provided & request from pastSRReviews).There

is, however,a lengthy discussion of various lessons learned and resulting project and activity
adjustments that resultedThe proponents have shared their results with the sdfent

community and recognized the need to share the results with-ac&ademic managers in the
Basin. The ISRP agrees this type of outreach is an important use of resources for this project.

The ISRP strongly agrees (see p. 20)dlmatting factors that @cur during winter may have
stronger effects on ultimate smolt production than summer habitat. More detail on this
relationship in final reports and publications would be highly useful for managers and
NB a S | NEemkapdthisitan be highlighted in refsoto the Council/BPA so that winter
monitoring and restoration actions can be prioritized for future activities.

We reviewed the AEM website but found it hard to figure out how to access the AEM data. Are
the primary and summary data available onlinéflot, why not? The ISRP believes that these
data should be freely available to the public.

3. Methods: Project Relationships, Work Types, and Deliverables

The mBACI and EPT designs are appropriate analyses for these projects. The analysis methods
are well eescribed However, given the range of constraintsetresultscan bebestused as a
case example of the results for a specific set of sites but cannot be used to generalize result
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across sites in thedumbia River Basias managers are expecting. Foamwple, the results for
LWD placement likely represent a b&stse scenario, owing to unknown biasega)f
practitioners selecting the best sites in which to do the work @r)dhe proponents selecting
the most tractable sites for measuring the results.

Several questions need to be addressed, including:(@ashould)estimates of the benefits of
these types of restoration be extrapolated to estimate basinwide benefit? Can the authors
suggest a wideacale monitoring plan to evaluate effectiveness atéargcales? What type of
data would be needed to accomplish this?

The riparian planting study is not complete, and 39 more sites will be measured in 2019.
Preliminary results indicate that shrub abundances increase but not tree abundances. The
results did t include important covariates for the projects, suchtlas ages of thestocks used
for riparian plantingshor the planting techniquesoit is difficult to discern whether a response
in tree cover would have been expectdRiesults will be more informie if the relevant

context of other factors that influence restoration success is analyzed and provided.

Analysis of partial barrier removal was initiated by another projectt AEM took over the

study in 2018. Only nine sites were identified originallyd six were dropped because of lack

of implementation. The project plans to continue monitoring the three sites through 2022.

not clear why this studis continuing when the number of sites is so small. This number of sites
cannot even include theaumber of basic treatment types (crossing removal, open bottom arch,
bridge and multiplate culvert) most often used in passage restoratibnis assessment of

three case studies does not seem consistent with the statistical approach of the AEM Program.

Smilar and additionakhallengesare associated witthe study offloodplain restoration which
wastaken over by AEM in 2018. Only six sites meet the study criteria. In this case, AEM is going
to supplement the analysis with 20 sites using EPT analy&@22/However floodplain

restoration activities are not defined.ypicallythis treatment category includes a number of
treatments including vegetation planting, increasing floodplain roughnesa¢eessing of side
channels and off channel ponds/wetlds, levee removal or setback, etc. Currently there does

not appear to be a clear description of the treatments that are included in this category.

Bias in the responses to restoration is likely at several levels

Level 1Practitioners select sites at wdhi to remove batrriers, install LWD, or enhance
floodplains, which are not a random subset of all such sites. For example, sites selected to
install LWD are likely to be amotige most suitablesites forsuch treatments with watersheds
and stream segments\ot average site Given this, the control sites selected pbsicin and
EPTdesignare not likely to be similar to the treatment sites originally chosen and may have
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lower fish abundance praeatment. If so, the estimated effect of the treatment will be
overestimated. Randomization of treatment locations is required to estimate this effect.

Level 2From the set of sites that practitioners treated, the proponents selected a subset of
sites to measure effect&iteswere rejected where adequate data didtexist.Given this, the

effect of habitat treatments auld be overestimated so that the results represent the bease
scenario rather than the average effects that managers are interested in knowing. A statistically
valid randomized (or stratified raman) sampling design is needed to avoid bias.

A related problem is that a statistically valid sampling design was not used to account for
different regions (strata), and sample sizes of several types of habitat restoration were small.
This means that the agstion of whether effects differ by region or ESU cannot be answered
with confidence.

Given these potential biases, the ISRP requests that the project proponents carefully consider
how they can be addressed with the data that are available or could bectad.

200725200 Hyporheic Flow Assessment in Columbia River Tributaries

1 Background info in TauruBroject proposal

Proponent:Umatilla Confederated Tribé€TUIR)
RecommendationMeets scientific review criteria
Comment:

The project continues to make impressive progress toward meeting its primary gbals.
proponents haveesponded to the majority of past ISRP recommendations with new and
revised project components and approaches. The projgcovides valuable information,

analytical models, landscape applications, and restoration approaches for conservation efforts
both within and outside the Columbia River Basin.

1. Objectives, Significance to Regionadjams, and Technical Background

The projectiproponentsresponded constructively to the 2018 ISRP Research Review and, as
well, developed explicit hypotheses, quantifiable objectives, and explicit timelines. This
strengthens the research and provides afusexample for other projects. Timing of research
components and objectives are clearly identified in the project timeline.

LYLERNIIFYyGd O2YLRySyda F2N 6KS LINRP2SO0Qa GSOKYyA
that show that heat exchange betweéehe channel and alluvial aquifer can influence main
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channel temperature regimes, (B)sults supporting the conclusion thétd &4 NS 'Y NX a G 2 NI
alluvial valleys that consider the hyporheic zone have shown significant increases in juvenile
samonidusZ2 Ay Of dzZRAYy 3 aSIkOKIFY [/ NB8S1TZ w201 / NBS] Iy
and (3) that future modeling and land classification will provide tools to restore lost hyporheic

potential across the Columbia Basin.

The technical foundation of theroponey (i rés@arch is well documented and supported by
their peerreviewed publications.

The proposahot onlydescribes benefits to habitat restoration programs but also identifies a
link between their hyporheic research and the First Foods management appobdice CTUIR
River Vision. This link between habitat restoration and the First Foods concept is extremely
important and should be highlighted in the future.

2. Results and Adaptive Management

While there has been progress in quantifying the importasmponents of the technical
foundations of the project (summarized above), the ISRP notes limited confirrratidate
through research and monitoringhe project attempts to confirm these relationships in the
proposed activitiesThe five central actives for this project are logical extensions of ongoing
activities (i.e.assessing salmon spawning locations with respect to thermal regimes indicative
of hyporheic upwelling; the importance of floodplain shade in influencing hyporheic water
temperatures; erifying and improving the TempTool model against empirical observations of
hyporheic and channel water temperature; exploring the use of continuously logged
temperature data; developing remote sensing classification and mapping methods to identify
areas vith high potential for hyporheic influence on stream temperature). Collectivhbse
activities address thermal issues that remain major challenges for conservation efforts in the
Columbia Basin angrovide tools that are potentially beneficial throughahe region and

world.

The proponents describe a complex series of processes to provide adaptive management (AM).
They have a regularly scheduled sequence of meetings both within the program and outside the
research program with other decisianaking pre@esses of the CTUIR. Though it is not a strictly
defined series of adaptive management steps, the identification of regularly scheduled
coordination efforts and planned decisions provide the guidance and anticipated opportunities
to adjust plansgonsisten with a more formal adaptive management process.
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3. Methods: Project Relationships, Work Types, and Deliverables

The ISRP greatly appreciates use of the SMART framework foeltherables. This project was
one of fewproposals in this reviewo do sq and it illustrates a high level of expertise and
strategic thinking for this project

The ISRP found the proposal provided a clear outline of project activities. The detailed technical
background and justification, as well as a clear set of proposedtagifor the next phase,

gave the ISRP confidence that the project has strong leadership and vision. The Gantt chart was
Ffa2 KSfLFdzZ Ay dzyRSNEGIFIYRAY3I GKS LINRP2SOGQa

Theproponents are commended for their significantrreering with numerous and diverse
groups, including other Tribes, USGS, USEPA, university researchers, and so forth, which
expands the scope, impa&nd dissemination of knowledge generated from this work.

The research methods and models are documeritepeerreviewed publications, past annual
reports, and technical documents. The methods are \sifed for the research questions and
field applications. The linkages between research components astdesground restoration
actions, both past and futureare a major strength of this project.

201700300 Yakama Action Effectiveness Monitoring

1 Background info in TauruBroject proposal

Proponent: Yakama Confextated Tribes
RecommendationMeets scientific review criteria (@lified)

Qualifications:

The ISRP recommends that the proponents address the ISRP's concerns in their next annual
report andpresentto the ISRP within a yean overview of progress and diemnges.The
presentation could be either a fage-face meeting or a teleconferencéhe ISRP believes that
athorough review isieededbeforethe proponents applyesultsfrom the pilot/case study to
evaluate other projectsAccordingly, lhe ISRP requesthat the proponents:

1. Provide details on how results of the Project Annual Review (PAR) will be documented
and used in the adaptive management process.

2. Clarify the details of how information from the project objectives (response to question
1), the monibring activities, and the evaluation of various activities (accomplishments
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and outcomes) will feed into thadaptive managemerprogram (response to question
5). What are the mechanisms for doing this?

3. Address the issue of how results of a case studybwilsed (if that is the intention) to
prioritize landscape scale needs.

Finalreview comment

The proponerd @sponseprovidesa better understanding of this new projed@helSRP
appreciates thdime and effortthat was requiredo provide this additbnal information.It
appears tha@ctivities are underway to significantly improgeoject organization and planning.

The proponent&esponses to ISRP concerns geaerally satisfactorylhis pilot investigatiomns
designedo determineif the protocols,sampling desigrstatistial analysisand logistics are
feasible for a spatially extensive almhgerterm investigation of the effectiveness of
restoration actionsThe ISRBnticipateslearning more about the initial results, challenges and
successessathe project progresses. It is expected that the proponentsneiid to modify the
projectusing their adaptive management process, and ghould be documented in the
annual reports.

The annual report and the meeting withe ISRP should directly adess the concern that
project-scale monitoring wilineasure the effects afnly one specificprojectat a specific site
(essentially a case studyyhich camot be generalized to other sites or be used to develop
strategesor for prioritization. The ISRR4Is this is a fundamental weaknesghe projectQ a
rationale, indicating a need for improvement in understanding the basic design and monitoring
of restoration effectiveness. That said, the ISRP views this type of project as a learning
experience taest methods,gather pilot data, and allow the proponents become better
restoration practitioners. Also, is not clear if the proponentsaveconsidered an alternative
approachthat would use a number of basic metrics to monitor restoration effectivers¢ss
landscape scale.

Preliminary review response request:

The ISRP felt that the proposal lacked adequate detail to evaluate the validity or feasibility of
the project to meet its objectives. Key elements of the workflow are missing, as articulated
below. Equally important, the proposaloes not describ&ow the data will be used to inform
restoration prioritization or design, as well as how the program will be evaluated and adaptively
managedThereforethe proponents are asked to respond to the follogiissuesThe ISRP
understands that some of the issues may take more time to fully address than provided in the
month-long response loop. In those cases, the response should discuss an approach to address
the questions in the future.
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. Provide quantitative bjectivesandhypotheses to guide the monitoring, and set realistic
timelines. The ISRP does note, however, that many of the deliverables provide for
guantitative measurements.

. Identify regional monitoring programs with which this program has relevance and
relationships. For instance, describe the significance and relationship of this project to
the basinscale AEM project and to other databases in the region.

. Provide adequate detail on project relationships and costs. For instance, the proposal
identifiesseveral related projects and offers some examples of how this project could
support those efforts. If these relationships are to be realized they should be formalized
before being presented as project benefits and the work plan should accurately reflect
the personnel FTEs required to complete the work.

. Provide a adaptive management (AM) plan, one that addresses internal processes as
well as external influences.

. Provide details on the workflow as it relates to the broad goal of examining pregadt
effectiveness at a resolution allowing one to adaptively manage the habitat program
(e.g., site selection, site design, prioritizatiofifiere are three broad categories of details
that are needed.

a. What specific activities are planned under this phase ofpitegect? SMART
goals with a supporting Gantt chasould help articulate what will be completed
by whom and when.

b. The monitoring and sampling planeed further detail The poponents should
consider consulting with experts to design the monitoring plathat data
contribute to informing restoration design by establishing causality, providing
consistency across sites, addressing statistical power in detecting effects on fish,
etc., as detailed below.

c. How will the projectscale effectiveness translate mimprovements in the
habitat program (prioritization, site selection, site design, etc.)? Several
examples of those details are provided below.

. Describe how the anticipated results (e.g., doubling of fish) will inform future projects. As
well, assist théSRP in understanding how the use of existing resources (e.g., restoration
design and monitoring literature, other monitoring programs) are informing the process
of establishing amaction effectiveness monitoringroject.

. Provide details of the project Hoout. These were not explained in the proposal or the
presentation. How long into the future before the propose® frojects per year are
implemented?
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8. ldentify threats to program investments and eventual succ€bgs was not done in the
proposal.

It will be advantageous for the proponents to discuss the content of the response with the ISRP
before submitting it. Once the final version is received, the ISRP will reevaluate the proposal for
scientific validity.

Comment:

1. Objectives, Significance to Regl Programs, and Technical Background

The proposal provides an overarching goal and three clstated objectives around tracking

the fish response to restoration actions. While these objectives are clearly stated, the proposal
does not provide adequatdetail to understand if these objectives can be achieved (i.e., the
objectives are too general). The proponents néegrovide quantitative objectivesand

hypotheses to guide monitoringfforts and set realistic timelines. The ISRP does note,
however,that many of the Deliverables will be quantitative measurements.

Regarding significance to regional programs, the proposal lists some regional plans to which this
project is relevant. However, perhaps more importantly, the proposal doéglentify regianal
monitoring programs with which this program has relevance and relationshggeexample,

what is the significance and relationship of this project to the basale AEM projeair other
databases in the region? Is there overlap with other monitoprnagrams that could result in a
greater efficiency and scope with a litéelditionalcoordination? Are there opportunities to
collaborate on sharing data repositories and dissemination?

The focus on biological sampling in winter (in addition to othessgra) is a positive feature of
the proposed activities. Few other projects consider winter conditions, which the ISRP believes
are critical in shaping fish population dynamics and habitat characteristics.

2. Results and Adaptive Management

The project cuently does not have any results since it was launched only last Vese
importantly, the project does not have an adaptive management (BifdgessAnAM plan
should be developedow, in advance ofnyissues thatnayarise.Having such a plan will al/
the proponents to proactively identify and respond to issues in a timely manner.

3. Methods: Project Relationships, Work Types, and Deliverables

Is it not clear that the workflow, as presented, will lead to the broad goal of examining project
scale effectiveness at a resolution allowing the proponents to adaptively manage the habitat
program (site selection, site design, prioritization). Based on the workflow presented in the
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proposal and the presentation, the ability to actually inform project pripaition and design is

low. Broadly, it is not clear how the results (e.g., doubling of fish) will inform future projects.
Data from a case study posted on a database do not lead to better projects. There are several
key steps in a workflow needed for thata to actually inform a longitudinal improvement in
project design. Foexample

1 Establish a site selection and a sampling plan that represents the range of conditions
and project types

T Provide an explicit definition of success and failure, and failurdaso

1 Field data collectiox specifically, identify characteristics that can be used to evaluate
drivers of project success (e.g., volume of large wood below active channel?)

1 Data processing QA/QC, metrics

T Since the description of the analysis of the Bé&€3ign does not appear to account for
the multiple pre and posttreatment measurements, a more sophisticated model will
be needed.

1 Database interfacing and managemeythe plan needs to be more comprehensive
than only posting it to @ashboard.

1 Data aralysis and interpretatiorq In addition to analyses of fish data, identify the
habitat data to be collected and articulate how they will be used to examine
relationships between project design and fish response.

T Establish a plan for creating institutionpetience and memory. ldentify how data are
used to inform revisions to projects.

Related to this, the ISRP would like to understand how the proponents are using existing
resources (e.g., restoration design and monitoring literature, other monitoring pnogjy#o
inform their process.

Outside of fish data development, adding a peeview process for individual projects and data
is likely to be very useful in adapting restoration desigieUpper Columbi&almonRecovery
Board supports several projectsthne region. The ISRRiggestshat consulting these experts
wouldbehelpfifE A F AG KIFayQld 200d2NNBR | f NBI R&

Regarding project relationships, the proposal identifies several related projects and offers some
examples of how this project could support thasfgorts. For instance, the proposal notes that

PIFtag data could be used to estimate overwinter survival rates, which could be applied to the
Upper Columbia LCM. However, as written, the proposal doesommit to this or the other

identified projects. B dza Ay 3 g2NRa fA1S avyleé 2N aO02dz RIé
of the work plan These relationships should be solidified and articuldietbre they can be
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reported as benefitsAnd if such relationships do become establisiteéed work planwill need

to reflect the FTEgequired to complete the work. In the LCM example above, who will be
analyzing the PIT tag data to produce the overwintering ratés@,who will be coordinating
with developers of the LCM to exchange these data in a fothatis needed/useful? These
tasks take time, so if this an expectedoutcome of this projectpersonnel needed to complete
the work will need tdbe included and budgeted for in the work plan.

The timeline for rolling out the project indicates a longipdrbefore the project will actually
benefit restoration designs. For instance, with one project implemented in 2021, this would
mean that the project will not inform other projects until 2022 or later, and that there would be
only one type of project thais investigated until some unknown future date. When does the
project begin monitoring subsequent projects? That is, how long into the future before the
proposed 45 projects per year is implemented? The details of the roll out were not explained
in the proposal or the presentation.

The project would possibly benefit from assistance from the University of Washington group
(i.e.,J. Skalskippecificallyo optimize the design, sampling, and analysis so that the data
generated and analyses conducted areh@ highest quality and aimed at questions that can
be answered with confidence.

For instancegetails of how the sampling plan would be designed at individual sites was not
provided. Such a plan is needed to ensure that monitoring contributes to regiordesign.

What spatial design and resolution will be used? How does the temporal frequency of sampling
align with key ecological processes? How will control sites be selected to avoid bias (See
Bouwes et al. 2016)? Monitoring at sites should be canefidsigedto help establish causality
across sites in order to advance restoration design.

Use of the Barker model is ideal for estimating survival, but density estimates from snorkel
surveys are likely not adequate to achieve an estimate of true der@iber methods should
be explored, such asapturerecapturemethods, or electrofishing or seining removal metsod
The assumption of closure of the population must also be addressed.

Estimates of growth and condition will likely not be able to accountte effects of

immigration and emigration-or example, changes in condition may be caused by emigration
(fish in better condition emigrate between sampleSyowth and condition measured for
marked fish that one presumes remained as residents stileleapen the question about the
growth and condition of those that emigrated or immigrated.

As described iIlSAB 2014 Review of Spring Chinook in the Upper Columbia River (Section
4.2.4; p. 129130), long periods of preeatment samplindfive years or morgare needed to
have hope of detecting changes such as aldiog or halving of fish abundance. This is due to
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habitat restoration experiencing the normal levels of annual variation (i.e., process variation).
How will the investigators address this issue when the data are analyzed and presented to the
funding agenes and managers®/ill this level of precision be acceptablénot, how can the
power be increased@iven only two years of preeatment data, the precision is likely to be

less, requiring even a greater change (e.g., more than doubling of fish abw@)darie

detected.

The most comprehensive measure of habitat effects is changes in smolts produced per redd.
This requires measurements at the scale of subbasins, some of which is occurring for tributaries
like the Twisp River in the Methow baskhow willthis project be integrated with these larger

efforts to collect data that can provide treatmengrsuscontrol comparisons of these ultimate
metrics of fish performance at the subbasin scale?

Finally, threats to program investments and eventual successairidentified.The
proponents need to identify them and evaluate their potential for project disruption.

Water Transactions

200201301- Water Entity- CBWTP

1 Background info in TauruBroject proposal

Proponent:National Fish and Wildlife Foundation
RecommendationMeets scientific review criteria
Comment:

This is a welvritten proposal and a weltonceived program that provides important benefits

to fish. Te CBWTHas shown impressive results in addressing the very contentious issue of
water rights.It is being accomplished through an innovative partnership where work is
strategically focused on priority subbasins and stream reaches. The proponents have been
responsive to ISRP feedback, implementing a tiered monitoring program that effectively utilizes
scarce monitoring resourcePrioritization of projectsvithin the CBWTIB established locally

but linked to broader subbasin and recovery plan efforts. Tio@p@nents also have a strong
dissemination plan. They hold two conferences per year where they share information and
approaches among th@ualified Local EntitieQQLE}E

The ISRRastwo concerns. Firsit is not clear when th@rogramwill be completeor how the
proponents will know if they have achieved their objective. SecondCB®/TReeds to be
more specific about project benefits. Is the scale of the recovered instream flows measurable
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relative to the overall flow and the scale of habitassand other issues in the basir@iven the
large budget, simply reporting millieacre feet (MAF) does not effectively communicate the
impact of the program. Water alone is likely not the best metric to describe the full suite of
beneficial outcomes associatedth the work.One alternative coulthclude stream miles re
watered Monitoring data and/or models add also be used to estimate changes in the
numbers of redds, spawning fish, or smolts producdtke ISRP is aware that this monitoring is
being conductd at some sites but found difficult to use that information to discuss impact

of the program. The proponents need to do a better job at using that information to
communicate tangible outcomes of flow restoratidn.addition, it would be useful if the
proponents could track any increase in efficiency in water transactions associated with program
activities?Finally the website could be improved to more effectively communicate benefits and
elevate the profile of the program.

The ISRP welcomes the oppaority to continuea dialogue with the proponents on theew
resiliency criteriorthat the proponensare developindor projects, particularly with respect to
understanding the impacts of climate change. Related to this, it may be worthwhile to ask if the
CBWTRhould be focusing efforts subbasiis with strongholds of healthy fish populations.
Climate change ankduman developmentvill impact subbasins in different ways and with
different effects. Are efforts prioritized to maintain subbasins that will a&min reasonably

good condition for the long term? It appears that funds are spent opportunistically (to some
degree) depending on willing water owners/sellers

1. Objectives, Significance to Regional Programs, and Technical Background

Theobjective for the progrant restored stream flows to ecologicakygnificant Columbia Basin
tributariest needs to be more quantifiable. While the work is clearly and compellingly justified,
the objective (and goal) are not written in such a way that success in meetindjbetive can

be measured and assessed. Apparently, the proponents had more specific and ecologically
oriented objectives when they were reviewed as a RM&E program (listed on page 5), and they
consolidated thenin the current proposalHow will they know iindividualprojects are
significantly contributing to th& IN2 3 NI Y @bjecte?Ad\nery $mall amounts of

restored stream flows in a priority reach expected to contribute to ecological significance?
Having a more clearlyefined objective would helthe proponents assess progress toward

their objective and communicate benefits of the project. The seven deliverables provide more
detail regarding project activities and expected resuig, the linkage to an overarching flow
restoration objective mak®it hard to determine the significance of these activities.

Generally the program is well conceived and certaihbsrelevance to regional programs. The
collaboration with and support of QLEs makes a lot of sense. The work seems to be the right
mix of actual transactions, capacity building, and monitoringindlocal recovery and
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restoration plans for prioritization is both efficient and appropriate. The development and
implementation of theFlow Restoration Accounting FramewdBRAJis a strength othe
program. The four tiers make logical sense asdrasources as effectively as possible and
represent a reasonable attempt to link results to the program objectwee it is more
guantitatively defined

The proposal directly addresses relevanceegional programs, including specific RPAs under
the BiOp, Fish and Wildlife Program, as well as several more local scale plans.

2. Results and Adaptive Management

Despite the lack of a quantitative project scale objective, @BWTHas achieved important

results and the proposal is prepared in a way that those results are clearly documented. The
proposal included plots of results over the program overall, as well as a handful of specific case
studies with data€.g.,redd counts, redd distributions, WUAtémates, max temp data) to

provide evidence of ecological benefit. The ISRP is grateful to the proponents for preparing such
a professional proposal that was easy to read and included data. Key results of the program to
date include over 540 water rightsansactions and 1.6MAF of water returned to priority

reaches. Another noteworthy achievement is that the distribution of projects is evenly
distributed across th€olumbia Bsin,with a total of 232 active projects in thirtyvo HUC8
subbasinsAlso notavorthy is the contribution of the program to fostering the improvement of
state and QLE administrative rules and policies for allocating acquired water to instream use
more effectively A number of informative, stream specific accomplishment reports were
provided which described good examples of work accomplished and results obséhneetERP

also recognizes the importance afopiding transactional and capacity building support to the
QLEs, including providing training and workshops to QLE project maeagstaff in all

aspects of water transactions.

While there is not a formal adaptive management strategy, the proposal provides details of the
lessons learned and how it has improved and responded to ISRP feedback over the years. In this
regard, theprogram represents the type of strategic feedback loop that is likely to be effective
across other projects in the prograf@rounded in science, responsive to feedback, and with a
clear sense of reflection, this program has made important improvements sinogidson in

2003. Changes made to improve the project include developing and launching the FRAF and
improvements in the tracking and management of transaction cosisidinga new database

system launched in 2018. In addition, the proponents launchedtar temperature logger

Gy SUg2N]l € AY Hamdp (02 KSELI O2tftFGS GSYLISNI GdzNB
limited details on what this network will physically look ldehow results will be analyzed to

provide statistically valid findingélso, the proponents note that QLEs are responding to

climate change by prioritizing instream flow for headwater reaches. Taken together, even
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though it is not through a formal adaptive management program, these changes indicate the
program is doing the $ereflection needed to adapt the program and that the adaptations are
tangibly improving the program over time.

Regarding sharing of program results, the proponents report that the data are available by
request, but that there imot a great demand foiti However, the ISRP emphasizes that better
access to the project accomplishments and dataneeded. The website is only marginally
informative and could provide a more appealing and useful documentatignogframresults.

Their FRAF is available on ntoringmethods.org, and there is a good deal of accomplishments
in project reporting, some, but not all, of which is found on their website. While the proponents
are clearly working hard to develop relationships that secure more water, the nature and
extent of public outreach that is happening with the sdifio communityor other audiencess

not clear More emphasis on this could help elevate the profile of the program.

3. Methods: Project Relationships, Work Types, and Deliverables

Project relationship appear to be numerous and working well. A major function of this project
is building relationships. Some of the benefits of these relationships are demonstrated by the
significant level of cost share for this program. The work types are clearly defided a
appropriate.

The outcomes (33,650 acfeet and over 165 cubic feet per second to low flow tributaries in
new/renewed transactions annually) and seven deliverables are explicitly described. Some of
these deliverables (DEV 3, DEV 6) are measurables athiérs represent important activities

but for which it will behard to measure the level of success or quality as a deliverable. The ISRP
appreciated that the proponents identified factafsat will limit success in producing each of

the deliverables. Imddition, the ISRP agrees with the proponents that a tpady evaluation

of the program is a valuable use of resources that is likely to benefit the program. The ISRP
agrees with the proponents that deliverables directedncreasethe skills and knoledge of

QLE staff should be a priority.

Based on how the objectives are written, it is easy to conclude that they are meeting the
objective of restoring instream flows, but the causal linkages to ecological benefits are not
always clear. It may not be oessary to demonstrate that their flows result in a measurable
change in biological outcomes, via p@sbject monitoringor by modeling, given all the other
stressors in these systems.

The ISRP is supportive of the logical and efficient approach fedtiaonitoring (FRAF) and

AKIFINBa GKS LINRPLRYySyGaQ O2yOSNya NB3IIFNRAYy3I (KS
seemingly arbitrary restriction makes it difficult for proponents to demonstrate compliance and
effectiveness for individual projects, so thegn show they are meeting their objectivasd
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providinga broader benefit to thd-ish and Wildlif€rogram The proponents note that the cost
of monitoring is rising and are requesting that BPA raise the 5% limit on monitoring to 15%. This
appears reasonae given their prior experience and formal monitoring strategy.

Freshwater Mussels

200203700 Freshwater Mussel Research and Restoration

1 Background info in TauruBroject proposal

Proponent:Umatilla Confederated Tribes (CTUIR)
RecommendationMeets scientific review criteria (qualified)
Response loop qualifications:

The ISRP recommends that the propongifsmeet byteleconferenceor in person with the
ISRRwithin three monthsto discuss the following qualifications af®) satisfactorily address

the qualifications and any other ISRP concerns in their next annual report. The ISRP will review
the annual report to determine if the responses to qualifications acceptable. In addition,

the ISRP would like to comment on an early draft of the Master Plan by the end of 2019, well
before it is finalized and formally submitted.

1. Provide satisfactory responsesdaalifications from the previous ISRP revie@&HP
201838, page 69). This includes establishing quantitative restoration objectives and
specific timelines, establishing testable hypotheses, and faatimg a plan to provide
empirical information on factors causing population decliri&$or to the official release
of the Master Plan, these objectives, hypotheses, and pans can blethhe
GLINE OAAA2Y L f D€

2. Provide an adequate description of adaptivemanagement (AM) process, either for
the current activities or the Master Plan to be developed in 2019. The use of SMART
objectives a Gantt chartor another decisiormaking process would be especially
KSt LIJFdzZE Ay Af € dzad NI 0 A ¢fides, delvBrableah@tighéline® a  |j dz v
The AM process should include explicit stages for actions and decisions and, as well,
explicit schedules and decision processes for each stage.

3. It remains urlearto the ISRH the proponents have an approach for intagng the
research componentd hereforethe ISRP reiterates its suggestion that the
development of population models and landscape analyses of habitat suitability would
provide a context for integrating results from investigations of population trends,
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reintroduction success, host specificity, and artificial propagation. The ISRP requests
direct responses to these suggestions. If population models and landscape analysis of
habitat suitability are not appropriate or other approaches are more approprtaee,
proponents should inform the ISRP and provide adequate description of their approach
for integration.

. Provide a response to the following ISRP concern and suggdgiimh: of theeffort on
restoring mussels to th€olumbia River Basappears to rest o developing laboratory
culture methods, which to date have not been succes$dtther methods such as field
inoculation of host fish and translocating adult mussels are discussed as options if
mussel culture proves unsuccessflihe ISRP feels thatwould be prudentto develop

all possible methods concurrently and to use an adaptive management framework to
assess them in tandem and further develop those that are successful, while phasing out
or making major modifications to those that are not.

Identify gecific publications, authors, intended journasdtimelines for analysis,

writing, and submissionf peerreviewed publications as well as for agency reports

(e.g., technical bulletins) and other significant grey literature. Indicate how each planned
publication is linked to specific objectives and work areas.

. The third goal of incorporating mussel monitoring in other monitoring efforts remains
vague and weakly linked to the subsequent eight objectikgplain how observations
about mussel®ased orother monitoring efforts (building on their training of other
programs) will be recorded, verified, incorporated into a spatially explicit database, and
used in a landscape analysis of mussels (i.e., presence/absence, abundance, diversity,
recolonization, etirpation, trends).As well, the proponents should devise ways to be
sure that mussel and environmental monitoring are conducted in tandem.

Preliminary review response request:

The research and monitoring of freshwater mussels by the GirdiiRlean impatant element

in regional conservation for the Fish and Wildlife Program. The program has developed a useful
database for understanding status and trends in mussel populations, which should be expanded

and continued. Several improvements in integration adéptive management (AM) would
strengthen the programrlhe ISRP requests responses to the following:

1. Satisfactory responses to the Qualificat®inom the previous ISRP revigi§sRP 2018,
page 69. This includes establishing quantitative restoration objectives and specific
timelines, establishing testable hypothesasdformulating a plan to provide empirical
information on factors causing pogtlon declinesFor example, what course of action
will be taken if culturing mussels is not successful in the next phase?
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2. Description ofan AM process, either for the current activities or the Master Plan to be
developed in 2019. The ISRP views AM assaargial component of research and
monitoring; one that should be incorporated into the Master Plan.

3. More information onthe approach used by the proponents for integrating the research
components. The ISRP suggests that the development of population sneaie|
landscape analyses of habitat suitability would provide a context for integrating the
results from investigations of population trends, reintroduction success, host specificity,
and artificial propagation.

4. Aworkable plan and schedule for preparinggprreviewed publications. This is essential
as the project morphs from a discovery phase to one emphasizing the integration of
research and restoration.

There are two additionakrelatedissues the ISRP would like the proponents to address in their
resporse:

5. The proponents identified eight objectives but do not link them to the four major work
areas. The proposal simply identifies time periods for conducting the studies and
reintroduction efforts, but it does not provide quantitative objectives and specif
timelines for accomplishing them.

6. The third goal of incorporating mussel monitoring in other monitoring efforts is vague
and weakly linked to the subsequent eight objectives.

1. Objectives, Significance to Regional Programs, and Technical Background

Sirce 2002the goal has been toseproject findings for development and implementation of

restoration actions for freshwater mussels in the Umatilla River and otheiGuldmbia basins

on ceded lands. As the ISR&ead in previous reviews, this is a geat with outstanding

LRGSYOGArf G2 LINRPOGARS SaaSyiuialrft AyF2NNIOGAZ2ZY 2V
rivers. Unfortunately, the proponents have not responded to previous ISRP encouragements

and comments, especially those for establishing quatitie objectives and timelines or for

publication of their results. Perhaps it is indicative that a Master Plan for mussels is only now

being developed and will not be finished before 2020. It is imperative that the project move
0Se@2yR (KS sRithcdaseashhBnionithdiid activities to syntheses and

applications as soon as possible.

The significance to regional programs is potentially huge if the proponents develop a
comprehensive and integrated set of activiti#®e program has been ondlcusp of this
potential for several years and negtb firmly enter that realm.

The ISRP has no issues with the technical backgrdinedproponents appear to have a strong
understanding of their subject.
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2. Results and Adaptive Management

The proponentdhiave made substantial progress in several areas of their research and
restoration efforts. Their monitoring has revealed areas of population increases as well as
locations that continue to show declines or failure of adult mussel reintroductions. Thdiestu

of genetics and host relationships have added critical knowledge for regional understanding of
mussel systematics, identification, and biology. Their framework for guiding reintroduction and
the best management practicésgetherprovide valuable toa to guide restoration efforts,

which may benefit other conservation efforts in the Pacific Northwest.

The 2018 ISRP review recommended incorpngan analysis of population dynamics in their
gueries of population status and trends. The proposal assasseporal trends in abundance

of juvenile and adult mussels, but there is no evidence this analysis will be based on an
understanding of the population dynamias.g.,fecundity, recruitment, stagspecific survival,
immigration and emigration). Their effts to protect and restore populations of the three
mussel genera would be strengthened substantially by more rigorous analysis of population
dynamics and the factors responsible for rates of change. This would allow the proponents to
integrate results fom their research on host relationships and factors related to survival in
artificial propagation with their analgs of population trends.

The proposal describes the implications of climate change;nadive fish, nomative bivalves,
and contaminants fomussel populations. Nenative mussels and fish are identified in their
monitoring program, and their propagation studies examine thermal effects. To date, the
program has not addressed contaminants other than sediméné ISRP believes théis
latter issueshouldbe more fully addressed in the future either by the proponents or with
collaborators

The proposed development of a Master Plan for Reintroductions/Restoration is a positive step
forward. The proposal states that the Master Plan will incladeintegrated phased approach

for artificial production that emphasizes adaptive managemgent 6 dzi G KS St SYSy G a
anticipated for AM are not provided (see below). The ISRP looks forward to reviewing the

Master Plan and the adaptive managemenov@ess in the near future.

In our previous reviewthe ISRP praised the proponeitist recommended a qualification
includingseveralquestions that werenot addressed in the current proposal. Basically, the ISRP
was greatly impressed by the project, belmy it had the potential to maksubstantial

contributions to conservation and restoration in the study area, as well as in the Columbia River
Basin. That said, the ISRP was not sure how the mussel project would share information with
the Biomonitoring Prj@ct and other restoration and lamprey projects and asked for a

discussion of this with the proponents. The ISRP felt that there were several questions to be
addressed: Would salmon and mussel restoration be beneficial in similar areas? Are there risks?
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Mussels can also provide a retrospective look at past environmental conditions; are the
proponents thinking along these lines? The ISRP urged the proponents to wotkeiERA
departments of healthand others on contaminants, as well as on other factoyglicated in
population declines. Finally, and most importantly, the ISRP urged the project to move from the
discovery phase to one that had quantitative restoration objectives, as well as one that
identified concrete information on factors causing pogida declines. The ISRP feels that the
proponents need to respond in a satisfactory manner to these qualifications in the immediate
future.

The section on adaptive management (AM) describes changes made over the last decade, but it
does not indicate thathere is an explicit AM process. The changes appear to be iterative
adjustments as information becomes available or as major problems are encountered. The ISRP
strongly believes that the program would be strengthened by a cohesive overall research and
monitoring plan, an explicit process for review and assessment of new information, and by
adaptive adjustments, all of which follow a clear process.

The ISRP was very pleased that the habitat work culminated in development of a decision
framework to identify ptential suitable outplanting habitat specific to genera (Figure 2 on p.
14).This is a positive step forward.

3. Methods: Project Relationships, Work Types, and Deliverables

As recommended ithe previous review, the ISRP encourstie proponents to prepre peer
reviewed publications antb expend effort on public/professional outreadPublications are

not addressed in the current proposal whereas the Education and Outreach efforts appear to

be sustained and conducted with appropriate groups (e.g., ¥e8oeiety). The ISRP notes that
2yS Llzot AOFGA2Y A& dzASR Ay (GKS LINRLRalt oL
al. (in press)ls this person a member of the project research teaniterewill the articlebe
published?

The ISRP is pleak¢hat the monitoring program has worked with Xerces and other researchers
to develop technically sound methods for identifying mussel species, examining genetic
relationships, monitoring populationanddetermining thesuccess of reintroductions. The
collaboration with Xerces has been especially productive and contributes to conservation
efforts beyond the CTUIR.
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Data and Information Sharing

200400200 Pacific Northwest Aquatic Monitoring Program (PNAMP)
Coordination

1 Background info iTaurus:Project proposal

Proponent:US Geological Survey (USGS)
RecommendationMeets scientific review criteria
Final review comment:

The responsés very well written and infanative. The extra effort that the proponents

invested in providing a comprehensive and thoughtful respondb¢dSRE guestions is

appreciated. The proponents provide good examples of two quantitative, implementation
objectives and describe a compreheresapproach for strategic planninghe proponentQ

response expanded thiRRXd&zy RSNR G YRAY 3 2F tb! at Qa a02LIS:
and future directionsThis isaveryactive andhighlyeffective program.

Some areagemainwhere improvements wuld be particularly usefullheprogram should
continueto develop a full suite of quantitative project objectivémst incorporatesample
metrics into objective statements'he program also should develapnore complete adaptive
management prograrthat includes increased documentation of lessons learmb@nges in
the program and improvemensto MonitoringResource®rg. With a record of continued
improvements, it is anticipated #t the project will continue the leadership role it has played
for many years.

Discussion of response comments:

1. Development of quantitative objectives/deliverables and metrics that can be used to measure
and evaluate project accomplishments and outesm

The proponents providéour examples of improved objective statemenks.general, thee
objectivesare a major step forward frorthosein the original proposallhe Proposal Objectives
and Proposal Deliverable statements are generally qualitabadstatementswhile the
Implementation Objectives 1 and 3 providere explicitquantitative statements:

C

1T GhNBIFIYAT S YR FILOAEAGFIGS 2yS G2 F2dzNJ 62NJ &

AyGSNBad Fa ARSYUATASR o6& tb!at LI NUYSNEE
1 @& h NXHetaydXacilitate Data Visualization Work Group meetings every other month for
Gg2 &SEFENER®E OG9EIYLIES o0
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These are well written objectives and should serve as a basis-twaftng other project
objectives.

Examples of potential changes include:

Objective 2a L Y ONB I &S R { I-relaiel metdksyadd inglidators andigdedeial,

state, and tribal entities by summarizing recommendations from the Regional Habitat Indicator
t N22SO0 t KI alSitally, atdidelieiabl§ His fiNdaudd explore how to

improve data access and reporting for two indicators: theay Average of the Daily Maximum
Temperature (fDADMAX) and Median Average Daily Discharge.

The poponents also provide a lisf potential metrics to gauge accomplishments and

outcomes.These are weltonceivedand could be coupled with objectives that are currently

qualitative statements to create more measurable, time bowhjectives Forexample

ho2SOGABS n OALYLINRDS dzaASNJ AYGSNFIF OSthey R A Y LIN
C!lLw RFEGF LINAYOALX Sa o6FaSR 2y dzaSNJ FSSRol O1 |
oComplete an average of at least 25 backlog data documentatigrz023b ¢

All'in all, the proponents are moving in the right direction and, with a few additional
modifications, will be able to provide truly quantitative objectives that can be objectively
evaluated in future reviews. The ISRP urges the proponents to continue to refine the
guantitative objectives.

2. Description of a more formal process for adapthanagement. This is particularly important
for long term project success given PNAMP'S expanding geographic scope and increased user
base.

Theproponents notethat adaptive managemer(AM)is largely driven by interactions with the
PNAMP Steering Committeand periodic development and update obgearstrategic plan.
This plan lays out key work objectivthait are assigned relative prioritiedlso included are
requirements for user assessments and various evaluatissn example afdaptive
managemenh of projectweb resources, PNAMP currently conducting an extensive user
feedback process targeting streamlining and improving the user interface of
MonitoringResources.ordhis type of systematieffort to evaluate and redefine program
directionis the typeof feedback loop that underlies effective adaptive managem@ttile the
current adaptive management approachist structured as a formal AM process, there is a
clear explanation of how proponénseek external feedback on the project andith@oducts
The assessment and feedback loop articulated at the end of this section generally meets the
intent of our request for selévaluationand the ability for migproject correction.

It appears thathe 2019 FiveYear Strategy provides a broad framework to guide the program.
However, it is not clear how the recently updated 2019 Strategy used past experience (lessons
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learned from project monitoring and evaluation of effectiveness and accomplishnfeois)

the 2014 Strategyo guide the update/revision-or example, were lessons learned from project
Y2YAU2NARAY3I YR S@Iftdad GA2y 2F STFSOUALBSYySaa |y
steering committee regularly discuss what issues are loomirth@horizon so that tasks can

0S ARSYGATFASR 2NJ I RFLIWGSR G2 &dzLJLl2 NI LI NI Yy SNEQ
analysis of new opportunities and threats in the longange and strategic thinking about the

program. Foexamplg given thatt h @lseNast five years, as funding has declined, we have cut

back on the time we spend surveying PNAMP participantsLINR LI2 y Sy iGa Yl & ySSR
and discusstrategic approaches to address declining funding in tye&r strategy. The ISRP

was unable tdind any such discussian the Syear strategySuch discussions are valuable, but

an explicit AM process with scheduled decision stages would increase the likelihood of effective
responses.

A more complete documentation and summarization of strategeeasments and evaluations
would be useful to provide history of decisionand improve understanding of the strategic
process and how it links to AMhis additional effortvould provide benefits to the program in
tracking the evolution of changes oveme andprovidinga context for new employees or
external audiences

3. A strategic vision for PNAMP outlining where the project is headed in the next 5 years. This
should include a brief description of how the collection of current activities help m®ave t

project towards that vision. Also, it would be helpful to see how these activities are part of
broader, long term thinking about future PNAMP contributions, especially given expansion to
the national arena.

The proponentsadequately responded to request

4. Provide an explanation of the reasons behind the lags in publishing methods and protocols,
and how the issue will be remedied in the very near future (i2ydars).

The proponents clearly answered request 4. Thete that the primary reason lagxistin

publishing methods and protocois becauséproject sponsors are not completing their
documentation in MonitoringResources.org. Of the 629 methods and 889 protocols in Draft
state (as of April 30, 2019), 64% and 92% respectively have nevesbeeritted for

publication review; all the remaining drafts have been reviewed by PNAMP staff and are back in
the hands of the owners to respond to review feedback ... PNAMP has little ability to influence
project sponsors who are not willing to comple¢§ R2 OdzYSy Gl G4A 2y 2F G KSAN
YSGIFRIFEGE Ay a2yA &Nk ptiRishi§gnindOabdpisddaR taubling

from a programmatic perspective and inhibit the effectiveness of PNAMP! a tac af

leverage appears to be another priorigsue that should be identified and addressed by%he

year strategic planAs a starting poinPNAMRcould meet with the ISRP/Council in the near

future to explore the scope of this issue and how it could be resolved.
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Preliminary review response requés
A response is requested to provide the following:

1. Development of quantitative objectives/deliverables and metrics that can be used to
measure and evaluate project accomplishments and outcomes.

2. Description of a more formal process for adaptive managetmEhis is particularly
AYLRZNIOFYG F2N f2y3 GSNY LINRP2SO0 adz00Saa 3IA
and increased user base.

3. A strategic vision for PNAMP outlining where the project is headed in thebnedrs.
This should include a brief descigat of how the collection of current activities help
move the project towards that visior\lso, it would be helpful to see how these
activities are part of broader, long term thinking about future PNAMP contributions,
especially given expansion to the rmatal arena.

4. An explanation of the reasons behind the lags in publishing methods and protocols, and
how the issue will be remedied in the very near future (i.€2, years).

Comment:

This project has a long history of impressive accomplishmérdsntinues to provide a wide
range of technical tools and servicandit actsas a forum to bringwide range of agencies,
tribes, and other entities together for improved coordination, consisteraryd collaboration in
aguatic monitoringThere areprojectareas where improvements are desirapdand they are
primarily included in the categories where a response is requestieely include developing
guantitative objectives; gauging user needs and satisfaction/project effectiveness; developing
metrics for measting the impact of the PNAMP program, including major accomplishments
and outcomes anthe development of londerm project goalsor PNAMPRand a strategic
framework to help move towards thenThe number of reports and workshops, while
impressive, is not alear measure of whether the program is actually increasing the quality or
efficiency of monitoring or producing new knowledge to support decision makimgully, it
should be noted that the topics, where a response is requested, are all discussed in the
programmatic section of thilsSRReport and apply to most data management projects
reviewed.

1. Objectives, Significance to Regional Programs, and Technical Background

The PNAMP project plays an important role in coordinating aquatic monitoring effatte i
Pacific Northwest (PNW), from Canada to Northern Califolnieas broad significance to
regional programs and has provided sustained leadership to support effective monitoring and
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data sharing efforts across the Pacific Northwa@ste PNAMRgroup has the technical expertise
to guide a successful endeavor.

The project hasour primary objectives; all are qualitative and broadly stated with no dates for
accomplishmentThis maked very difficult to evaluate actual accomplishments and outcomes.
Someadditional details were provided under each of the 11 deliverables, but many are still
vague.Current descriptions leave many questions unanswegaimne includeHow do the
proponents know if the workshops and coordination are having an im@eir?g abldo

describe more quantitative results would help answer this question. The proposal discusses
workshop reports, white papers, annual reports, website and tools, etc., but is there some way
to track the impact of these activities? Or are they just availablene but underutilizedThe
ISRP recognizes that the impacts of coordination can be hard to measure. Hotlvever,
objectives and deliverables could be written to be more spetiffacilitate quantitative
evaluation to determine if an objective was nm@ta deliverable was produced and what the
associated outcomes were.

2. Results and Adaptive Management

Overall results appear to be outstandirithe number of activities reported in the proposal is
admirable.PNAMP has provided regular annual reportsatébing an impressive array of

products and accomplishments. Some of these include assistance in development of study and

al YLX S RSaA3IAya F2NJ OKFNISNI YSYOSNRQ Y2YAU2Z2ZNAY
workshops to webinars; assistance in the eleyment of regionahigh-levelhabitat indicators;

coordination of effectiveness monitoring and data manageménK F NAy 3 2 F ;a0Sad LI
and operation and maintenance of the MonitoringResources.org welisiteapparent that

impressive and importarenhancements have been made MonitoringResources.org, despite

the relatively low number of protocols and methods that have been published.

Although the project does not appear to have a formal adaptive management (AM) process, it
can point toseveralchanges in work and organizatitimat are a result of past lessons learned.
Proponents describe PNAMP collaboration and coordination functions as responsive to the
needs of partners. This is an indication of the adaptive management philosophy of PNAMP, and
it seems to be implementing rfeasonablywell with numerous meetings and information

feedback loopsCurrently, the primary tool for assessment of overall project effectiveness is

the PNAMP Steering Committee (S)e proponents note that there are alperiodic strategic
planning retreats and annual user survefksummary of findings/results of these efforts and

how they informed decisions on project design and operation was not provided and would have
been helpful.

There are no metrics provided tha&r be used to gauge project outcomes/impacts for key
activities nor is there any strategic vision or framework to guide longer term program
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development. Ina200& nndp &2Ff AOAGF A2y NBOASeS AlG ol a y2
STTSOUABSY S a &he éffsctivéness af ¢th fadilitatiorsan auditior poll of

participating agencies should be conducted within two years. Adaptive management and

course corrections within the PNAMP framework could be realized if direct feedback from the
participating agenci@ ¢ SNBE 200 AYySRdPé ¢KS LINRPLRalt ¢2dA R
this feedback as well as by a better description of whether a particular model of coordination is
0SAYy3 dzaSRd¢ | f 6K2dzAK dzaSNJ FSSRol O1 A& LINRPOAR
appear that a formal audit or poll has been completed or has there been a summary of findings

and description of how they have been incorporated into the current projEats feedback

information would clarify, for example, how practitioners in the basiedme aware of PNAMP

and its resources, the effectiveness of dissemination of information about various training
opportunities,MonitoringResources.organd suchArticulating a strategic dissemination plan, if

it doesnot already exist, could be usefulimforming this audit and increasing the impact of the

program.

Another ISRP concern, especially with the expansion of PNAMP activities outside the Pacific
Northwest, is that there continues to be prioritization of activities to ensure contirsezdice

to the Fish and Wildlife Prograend Tribes. While expansion can bring great opportunities,
there is a need to remain focused on the important tasks within the region. The ISRP assumes
that the expansion will enhance programmatic functions and ana)ymésif so, the

proponents need to describe in what ways this will happen and what the possible positive
outcomes might be.

A final concern relates to publishing monitoring protocols (p. 22). Only 219 of the 1,166 are
published. Methods have a better rate pfiblication but there are still several hundred

waiting. Please explain why the lags are occurring. The ISRP hopes that the efforts expended
toward project expansion are not delaying the publications.

3. Methods: Project Relationships, Work Types, ainedlles

There is a wide range of work types and services provided by the profezse range from

data managementperation and maintenance of a websjfgublic outreachand user training
sessions and webinar8.general description of project methods key project areas, is
provided. All provide good examples of how a project should function and how to prepare a
well written proposal.

There are 11 deliverables listethey are described in some detail but do not provide

guantitative measures or mgts to measure activity completion or effectivene8s.example

g2dzf R 0SS GNIO1Ay3a GKS | OGAGAGASA 2NBFYAT SR dzy
$S0 NBaA2dzZNOSadPé ¢KA&a (eSS 2F RSAONALIIAZ2Y Aa O
what activities were completed and their outcomes nearly impossible to evalddse, while
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the proposal indicates that PNAMP participants and administrators will show responsiveness to
the needs of partners by identifying the tools that are most techniglyropriate and durable

over the long term, it would have been particularly helpful to have a strategic vision and
framework for the futurethat establishes théroad project direction and provide a general
description of expected result&iven the changein project scope, this vision is particularly
relevant. Having this information will assist the ISRP and the Council/BPA to understand how
needs will be met in the future. It is acknowledged that the proponents have reported that such
a strategic documenis in preparation and a review draft ready sodihe ISRP is interested in
participating in a reviewf this document to provide feedback on PNA®MEsion and strategy

going forward.

198810804 StreamNet Coordinated Information Stam (CIS)/ Northwest
Environmental Database (NED)

1 Background info in TauruBroject proposal

Proponent:Pacific States Marine Fisheries Commission
RecommendationMeets scientift review criteria
Final review comments:

The ISRP greatly appreciates the propodeg#forts in providing comprehensive responses to

the request for additional informatio. & | NXB adzf §X 2dzNJ dzy RSNRA UG YRAY
complexity, accomplishmentand future directions has been greatly expand€tis is avery

active andhighlyeffective program.

It is understandable that the request for quantitative objectives and timelines will be delityed.

is important that these elements are welafted andaccepted by both the proponentsd the

Executive Committedf useful, the ISRP would be pleased to review these objectives via a
teleconference or facéo-F I OS YSSiAy3as F2if26SR o6& || NBGDASH
annual report for 2019.

The propomnts providea satisfactory response tour request for more information on their
adaptivemanagemeniAM) process, as well as their data quality assurance and quality control
(QA/QC) procedured.he ISRP appreciates being welbrmed of the details assmated with

these components. There are, however, limitations to the current AM approach which include a
lack of quantitative objectives and timelines to provide a framework for program performance
and efficiency evaluations. That sai, § LINE LJ2 yaSrgpir@ provide/information on an
adaptivemanagemenprocess by tracking issues and articulating proposed changes, as well as
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various evaluations of overall use and user needs and the effectiveness of various project
components.

At the direction oBPA, StreamNet has focused their collection, curation, and sharing of data
throughthe Coordinated Assessmeni®sojecton salmonids. StreamNet has been effective and

efficient at completing this work anldashighlighted its importance to managers. The irapaf

the project has also highlighted the need for similar activities focused on other vulnerable

species in the basin, including lamprey, sturgemriachon resident species, and potentially

wildlife and hatchery origin salmon and steelhed@te ISRP ggests that the proponents, the

| 2dzy OAf XL FYyR .t! SELX2NB (KS LRaaroAtArAle 2F S
species, if they wish to do so.

The proponents provida good deal of information that demonstrates general attention to
examining program effectiveness and user satisfaction, especially frorstdibe andfederal
agency participantsAs well, there is a large amount of excellent information provided which
summarizes level of use and major users over thefiastears.Collectvely, this appears to
provide a solid base of information for additional evaluation of project effectiveness and user
satisfaction.

The ISRP suggests that StreamNet request funds from BPA for archiving photoGadigitsing
visual records of habitath@anges in one place, where they are readily available, is essential for a
vibrant restoration programStreamNet is the logical place for establishing this important
archive.

Preliminary review response request:

StreamNet is a longtanding projectthath & S @2t OSSR Ayida2 | (1S& 02YLRY
anadromous fish management and reportipgpgram It has provided data management and
dissemination for more than 20 yeaslthough there appeart beroom for continued

improvement and efficiency, the prajeis well organized and effective at meeting an

increasing array of goods and services to its us#ith continued focus on reducing

expenditures for most projects and given the importance of the projettasirwide

management and reporting, it appeatareful review of future work plans and approaches will

be needed to effectively address increasing demands for data managemdudissemination.

The proponents are asked to respond to the following issues as well as additional issues
identified in the eview comments.

1. The ISRP requests that the proponents develnpdaptive management (AM) plan, one
that encompasses both internal and external AMis plan was also requested in past
ISRP project reviews. The ISRP notes that while an int&khptocesds not described in
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the proposal, the proponents do provide internal goals and objectiMesvever these
are only part of an AM process. Please present the internal AM process for ISRP review.
2.1a RSAONAROSR Ay (KS wnnc lejnplace avsSem®s >z G ¢ KS
monitoring and evaluating its performance. The program still needs to develop more in
depth measures of monitoring effectiveness and assess its impact in terms of user
satisfaction. Use of the services should be documented, and footes should be placed
on outputs rather than inputs. A systematic way of evaluating effectiveness is needed.
Who are the users? Were these users satisfied? Is tracking software used (e.g., Web
Trends)? The sponsors should provide some evaluative perfarenaformation to
I RRNBaa (GKSasS l[dSailiAizyads
The proponents still need to respond agrevious qualification from the 2012 ISRP review
specificdly:

3. ¢KIFG GKS LINRPLRYSyGayY dat NPOARS | NBLEZ2NI RSac
and qualitycon2 £ oOv! kv / 0 LINR OSRdzNBi&is idzinSter 6 & { G NB | Y
StreamNet publication, please provide the link. Otherwise, please provide a response
detailing the QA/QC procedures.

1. Objectives, Significance to Regional Programs, and Technical Background

There are three primary objectives listed in the 2019 proptsai address priority work items
identified in the FiveYear Plan for Coordinated Assessmefit®se objectives are qualitative

and do not lend themselves to tracking accomplishments with dgivealines.The ISRP

believes that the StreamNet project needs to establish quantitative objectives and timelines as
well as interim milestones for meeting them.

The ISRP recognizes that the StreamNet Project is an important component eggmial

agences andprograms, especiallys role inproviding webbased, standardize@nd

comprehensive information for anadromous fish in the BaEire need for regionally

coordinated and readily accessible data has been consistently identified by the Northwest
Power and Conservation Council (NPCC), the Bonneville Power Administration (BPA), and the
National Oceanic and Atmospheric Administration Fisheries Program (N&tAs®mNetegan

in 1995 and is now the primary data source for a numifeagenciesA fiveyea Strategic Plan

is in place and the current priority is identified as the Coordinated AssedsiRaject
StreamNethelpslead implementation of the Coordinated Assessmditsject in partnership

with the Pacific Northwest Aquatic Monitoring PartnersfENAMP).

The technical background of personnel involved appears to be strong.
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2. Results and Adaptive Management

The projecthasbeen very effective in developing a data management and dissemination
system focused primarily on anadromous fiklprovides consistenandtransparent data

sharing among formal members as well as other cooperators and parfDeestopast and

current work priorities and limited funding, StreamNet does not provide much organization or
support for resident fish or wildlife dat

The use of supported technical staff located and workitin member agencies a useful
way of developing ownership and technical expertidewever, he ISRRcknowledgeshat
supervision and oversight of quality and work timelines may be diffigith a dispersed work
group.According to the proponents, these technical staff work to develop the data
management infrastructure within specific agencies to first satisfy the internal need for this
information, and secondly to standardize and coordeaharing of this information across
state and agency boundaries.

¢KS L{wt A& AYLNBaaSR 060& (GKS LINRLRYySyiQa O02yi
systems and approaches for improving the efficiency of data management and dissemination,
theirworkerK Y OAyYy 3 | 3SyO0OASaQ OFLIOAGASE F2NJ REFGE YI
variety of teams of data management professionals from states, tribes, and agencies that

coordinate regional data sharing.

There is no formal plan or discussioradfaptive mangement(AM). It is noted that a new
organizational structure was put in place in 2014 to help improve project direction and
performance An Executive Committee was formed to direct the projeantd itis comprised of
policy level members of the StreamNebgp as well as representatives of regional
management agencies that fund the program and/or use the informatimwever, howthe
Executive Committee addresses AM issues is not discuasdthe ISRP would like more
information on the mechanics ¢fow AMis implemented

An activity that helped drive adaptive changes to the projeasthe development and
implementation of an online survey involving fisheries data management professionals in spring
2015.The survey asked responderits opinions ondata maragement questions. Discussions

were then held with the StreamNet Steering Committee, BPA, NPCC, and others. One result was
adoption of a fiveyear plan to guide activitie§he plan was reviewed and updated by the
Committee again on September 2017 and Blower 2018.

Some specific comments:

1. The recommendation on pagesiof the latest annual report represented a thoughtful
level of synthesis and strategic thinking.
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2. The ISRP notes that many projects generate data in diverse formats and StreamNet
brings themtogether nicely.This is a vitally important aspect of the project.

3. The ISRP was surprised that photographs aronger stored. For habitat restoration
work, photographs provide visual evidence of changes over time. Are these superseded
by other format® StreamNet seems like a logical place to store images from photo
points recorded over time.

3. Methods: Project Relationships, Work Types, and Deliverables

Welldeveloped database methods are used by StreamNet. There is a comprehensive
description of progct relationships, work typesand deliverablesGiven declining funding it
appears that maintaining the current mix of work types and level of activity will be increasingly
challengingThe StreamNet Steering Committee and other partners will need to gagaa

careful review of future work plans and approaches to ensure that the project is able to
maintain its important baskwide management and reporting responsibilities

Theproponentsrightfully NS O2 Ay AT S GKI G ¢ KNBI (aetbr¢ R £ AYAGAY
primarily related to leadership, direction, and the data management capabilities within the data
&d2dzNOS | 3SyOASaz NI GKSNI ( Rdthye proporefitehave OF £ 2 NJ SO
suggestions on howhe Fish and Wildlife Program could assisadldressinghese important

threats and limiting factors?

200850500 StreamNet Regional Library

1 Background info in TauruBroject proposal

Proponent:ColumbiaRiver IntefTribal Fish Commission (CRITFC), Idaho Department of Fish
and Game (IDFG), Montana Fish, Wildlife and Parks (MFWP), Northwest Power and
Conservation Council, Oregon Department of Fish and Wildlife, Pacific States Marine Fisheries
Commission

Reommmendation: Meets scientific review criteria
Comment:

The ISRP believes the hiring of a professional librarian is a positive developmentilidsson
demonstrated a comprehensive knowledge of libreggourcesduring her presentation as well
as duringhe follow-up Q&A with the ISRP.

The proponents need a mulgiear plan as soon as possibéad thelSRP is looking forward to
being able to comment oit.
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1. Objectives, Significance to Regional Programs, and Technical Background

This proposal requestontinued funding ok 23yearold, regional project that stores,

manages, organizes, and provides access to fish and wildlife literature on the Columbia River
Basin and region. Such a library is vitally important for researchers and technmaatisulaly

for thosenot having access to the diverse informational resources provided by
academic/university libraries.

A particularly useful aspect is the focus on grey literatuee,academic theses and
dissertations, consultant reports, government documgrtonference and meeting
proceedings, working papers, and organizational development documents) which is rarely
published and often not readily accessible to most users. The library is also an important
regional resource providing ready access to a wategye of publications.

The project has a comprehensive set of five objectives. These are described in detail but are
gualitative, with no projected completion dates, making tracking of implementation and
effectiveness difficult. The ISRP strongly urgegptioponents to develop quantitative, time
bound objectives as part of the muitear plan.

2. Results and Adaptive Management

The ISRP was surprisiedread thatdThe greatest stumbling blocks in the first three months has
been the disorganization of thehgsical and virtual spaces. While there is a wealth of materials,
the systems to receive and prioritize them remain somewhat of a mystery. The staff have been
forced to reconstruct and reintegrate the current actions with past knowledge and systems
Fromthe presentation to the ISRP, progress appears to have been made on this issue, though
details on the strategy were not discussed. Could a steering committee be assembled to assist
with these efforts moving forward?

The ISRP assumes that the proponentsaavare that the need to store grey literature seems

to be diminishing as many organizations now routinely publish such documents digitally. This
was a generabsue identified in the 2012 ISRP Revidiwe need for increased coordination to
minimize duplicabn of efforts with other data and information management projects. The ISRP
acknowledges that there has been an effort by the proponents to improve coordinatioich
should continue to ensure the library is prioritizing and making the best use of itgclin
resources

The project has generally met all work items and deliverables in a timely and competent
manner.Nevertheless, as with many other data and information sharing projects, there is no
adaptive management (AM) plan and the elements needed tgstipt. This was a

qualification in the 2012 ISRP ReviggRP 2018)> & ! 3 NBtlerapBasis dnscR@ifk
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components, measurement of outcomes, and development of an adaptive management
framework for designing, implementing, evaluating, and revising data management activities
would help to resolve such issues and to identify scierddimponents of planned future

3 NR ¢ Thireis little evidence that this is being meaningfully addressed as the project moves
forward.

Some recent progress on project evaluation and adaptation is undetwa@18 the project

began collecting and analyg baseline metrics to examine how the Library collection is used.

These metrics will drive future library servicéslditionally, nternal and external assessments

by the library team have identified a number of needed changes and developed initialrgleme

of an outreach strategyt KS LINRP L2 al f y23Sa> a¢KS [AONINE gA
Assessment in 2019 and 2020 to better define user groups, field and research needs,

technological and access concerns, and gather input on dire6LINE @S Y SRB Idoks ¢ KS L
F2NBINR (G2 fSEFENYAy3 lo2dzi GKS adzZNBSeQa 2dzild2yY
operations.

However, with the development of a mulgear plan, the ISRP expects to see a formal AM
process that is responsive to both internal and exadrissues.

3. Methods: Project Relationships, Work Types, and Deliverables

¢KS fAONI NEQA LINRPTSaaA2yl -tundpératign®nds prdaidvelNr (2 G
search for ways to improve the scope and quality of servidespite growing demais for

expanded services, it appears that potential budget constraints may limit future operations,

which would not be helpful to the Fish and Wildlife Progrdime ISRP continues to urge

researchers and managers to publish project results in the profeakiiberature; having a

vibrantlibrary is central to this goal.

Finally, the ISR&upports the movement toward evaluatitige feasibility and cost

effectiveness of moving the Library catalog into the Cloud. Cloud computing would allow a
reductioninharg  NB | yR L¢ SELISNIA&S ySOS RlaaseNBep (12 aK2
the ISRhformed of progress as well as any issues that might arise.
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200850700 CRITFC Intelfribal Monitoring Data

1 Background info in TauruBroject proposal

Proponent:Columbia River Intefribal Fish Commission (CRITFC)
RecommendationMeets scientific review criteria (qualified)
Qualifications:

The ISRP recommends that the profoyf it @ RSaONAR OGS UGKSANI NBalLkkyaSa
and suggestions below their upcoming annual report covering FY 2019 accomplishments

1. Objectives need to be quantitative with specific timelines for attaining clearly stated
milestones and criteria fosuccess.

2. Provide an Adaptive Management (AM) process description for ISRP review.

3. Provide the ISRP documentation on the project mission ang/eat work plani.e.,the
plan developed to guide future activities. The documentation needs to include the
strategic approach or activity list, as well as the timeline to support Ayekir
implementation.

4. The proponents adequately addressed some qualifications from the previous ISRP review
(2012-6), but some were not addressed. The ISRP would like to discuss Qualifications No.
1 and No. 3 (and possibly Qualifications 2 and 4) from the prey&is>6) review in a
faceto-face meetingNo. 1 relates to objectives being restated in terafiglesired
outcomes rather than tasks and No. 3 relates to defining the success criteria used to
determine whether each of the five project objectives will have been met specified
milestones.The ISRP believes that these can be accomplished as longassthe
common understanding oihat is expected.

Comment:

This project is challenging in that it provides support for upgrading and enhancing data
management for a group dafibes with varying degrees of support and enthusiasm for the
effort. It appearghat there has been major progress and that it has resultedilal membea Q
active participation and data sharing with broader regional effortse broader efforts include
implementation of the Columbia Basin Fish Accords, recovery planning undes&eikal co
management needsegardingU.S v. Oregon and the Pacific Salmon Treatyhough designed
as an interim project, funding reductions are likely to extend the time needed for full
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implementation. The ISRP notes that that data managemeatu#i-time effort and requires an
appropriate level of financial support.

1. Objectives, Significance to Regional Programs, and Technical Background

The proposal includes a strong and clearly stated goal that centers around effective data
management, and th text has a comprehensive and explicit explanation of what effective data
management means. The proponents appear to have the technical expertise and appropriate
leadership to execute the activities to achieve the goal. However, some objectives are not

written in a way that progress toward them can be evaluated. Simple changes from words like
GSyadz2NB¢ 2N aSyKI yOS goalscaulsl hepRWitl'tRalNgaid, ¥ofne & teNd 6 f S
text beneath the objectives did provide measurable objectives, so it n&ypg@ia proposal

a0 NHZOGdzZNE A&dadzSe C2NJ AyaidlyOSs acCchkOAftAGIGS NP
phone calls between tribal data stewards and attend occasional (e.g.; once per year) site visits

G2 aKIFINB AYyT2NXI (A2 yeveryidessiiasdtated, Hhé dbjedi@s K §)z2rk 2 I & @
very general and lack timelines for completidimey are really work statements rather than
guantifiableobjectives

The text on significance to regional programs clearly defines that the project is acegou

help the Tribes manage and share data. The proposal does indicate that the project is
responsive to some other efforts in the basin (e.g., BiOp), but (appropriately) does not attempt
to extend project significance more broadly to all efforts actbgsbasin.

Overall, the ISRP believes that the project is highly relevant to metribes as well as to other
regional data management programihe proponents have the technical skills to be successful.
Nevertheless, the ISRP is concermdtbtherthe projectis threatened bypersonnel issues (p.

16) without having adequate funding to acquire and retain skilled staff, to train and educate
staff (continuing education and conferences), and to overcome the difiésuitt recruiting

skilled professionals teemote tribal locations.

2. Results and Adaptive Management

¢CKS LINRP2SOUG KI&a LINPOARSR AYLRNIFYG &adzZlR2NL |y
data management and information sharing capabilities. It has resulted in a wide range of

deliverables raging from increased infrastructure development, improved coordination and
communicationand enhanced data transfer suppo&.major accomplishment occurred in

2018.With the help of an EPA grant, the tribes were able to install centralized data
managemensystems and load a limited number of data sets.

The project has enabled data sharing for important regional projects including recovery plans
and US v. Oregon.Although the project is intended as an interim effort, it is limited by the
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need for improveddata management staffin@wotribes now have full time data stewards

who are rapidly acquiring data management skillse remainindribes have identified
AYRADGARdzEfa F2NJ GKS NRBEtS 2F | LINI GAYS REGL
part-time stewardis not sufficient to fully suppottibal fisheries programs.

The ISRP notes that a project mission andyaar work plan has been developed to guide

future activities However, there is no mention of any documentation of a strategic apph or

activity list and timeline to support muitiear implementation. The ISRP mentions this because

the proponents do not feel that this project needs an adaptive management (AM) pradess.

proposal statesd ¢ KS L ¢ a5 LINR2SOG tthatrequized antada@ived & LIS 2 F LI
YIEYyF3aSYSyd LI LYy 2F Ada #dogs atkGoNkdietiGihed LIBI® 2500 R
does adapt to ever changing policy guidance on data management from the tribes, CRITFC, and
Columbia Basin fish and wildlife resoudéé Yy 3SYSy i LINPIAINI Yadé 5SaLAG
process, there is an excellent discussion of lessons learned and recommendations for change
contained in the 2018 Annual Repoxevertheless, the ISRP feels that the project could

improve efficiency by havingcaearly articulated AM process for both internal and external

issues.

¢KS L{wt gla LXSHaSR G2 asSS aKIG a! G GKS Of2a
required infrastructure to be able to share data regionally. Experimentsioadmgand

downloading data have taken place to several regional repositories. The expectation is that by

GKS Ot2asS 2F wnmodp a2YS GNROFE | yR Thisisatve€y RI G
positive development.

As well, the ISRP supports the contingfibrts made toward training personnel and seeing

that eachtribe has the technology and skills to successfully participate in the data management
project. The proponents understand that a serious thregproject success (p. 17) is not having
adequatelytrained personnel and have established a process for maintaining that expertise
over time.

While the proponents provided honest responses to previ@is 2-6) ISRP qualifications, it

would be good to discuss Qualifications No. 1 and No. 3 (and perhaps Nos. 2 and 4)toa face
face meetingNo. 1 relates to objectives being restated in terafiglesired outcomes rather

than tasks and No. 3 relates to defining the success criteria used to determine whether each of
the five project objectives will have met specified milestoriéee ISRP believes that these can

be accomplished there is a commo understanding of what is expected.

¢KS L{wt I3INBSa 2yfteée Ay LINIL gAGK GKS adalasSys
quality of data, quantity of data (over space and time), and ontiga data flowing quickly

through data management systemsi(fthose decisions that require a quick tsanound
0 A Y Své asd believe that good decisions are basedppropriate analysesf good
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information and havinghe experience to interpret the results accurately (wisdoft)e overall
impression is that almdant data are being collected by each Tribe and processed through the
project, butlessemphasis is given to analyses and interpretatidnghe future, the
proponentsshouldaddanalysis and interpretation to the training of skill sets.

3. Methods: Preict Relationships, Work Types, and Deliverables

The project is guided by the overall data management strategies developed for each of the
Tribesand CRITRCKS L{wt y203Sa 0(dKIFIGd a{AyO0S GKS fI ai
gradually transitioning fronsupporting individual project data systems to more common data
systems to support tribevide and regional data sharing and reportifidpis is linked to the

demand for broader data sharing on a regional sdalerk types include infrastructure
developmentskills and technical capacity development for tribal staff, information sharing and
review and application of new technical developments, most recently to support field data

Sy iNE ¢

While the nine deliverables are quite detailed, they are generally qaakten describing

activities but not outcomes, as recommended by the 2012 ISRP review

The ISRP is concerned tlsatveral data stewards ammnly parttime positions. A discussion with

the proponents and the Council/BPA is warranted to see if the posiiandecome fultime.

Parttime positions, ones that have responsibilities elsewhere, do not bode well foitéong
successThat said, could these positions also include responsibilities for advanced data analyses
and interpretation?

The ISRP is still hoompletely clear on how the proposed data management activities are
related to data management activitied other programs in the Basifior exampg, the AEM
activities proposed by the Yakama Tribe, PNAMP, StreamNet, and others. The ISRP would
appreciat understandinchow much database sharing and overlap occurs.

Objective 1 and Deliverable 2 (p. 24) are seriously hampered by current BPA funding rules for
travel for meeting and conferences, which restrict access to continuing education
opportunities Additional support and funding for continuing education, information sharing,
and outreachappeargustified for this project
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201102000 Data Management Project

1 Background info in TauruBroject proposal

Proponent:Kalispel Tribe

RecommendationMeets scientific review criteria (qualified)

Qualifications:

¢tKS L{wt NBO2YYSYyRa (KI(l GKS LINRLRYySyiGa RS&aON.
and suggestions bbew intheir upcoming annual report covering FY 2019 accomplishments

1. Establish quantitative objectives, guiding hypotheses and timelines for meeting
activitiesthat can be reviewed by the ISRP.

2. Provide an Adaptive Management (AM) procdsscriptionfor ISRP review. The AM
process should include quantitative, time bound objectives and a more comprehensive
description of how implementation and effectiveness monitoring will be aligned to
improve project use and efficiency.

3. Develop a strategic framewotk guide project direction and priorities to move toward
longer term project goals and, as well, a description of the major activities and skills
required.

4. Provide evidence regarding tfiel G I olével & Gs&@The ISRP would like to be
confident that the project is being widely used and that it is improving restoration
actions and outcomes.

Comment:

The project appears to be wdticused on providing comprehensive and efficient data
managementThe primary user is the Kalispel Tribat there are a numer of partner agencies
providing funding to support their use of the datehe proponents describe long term goals as
well as information on who and how it will be used, but the information is not supported by a
strategic plan or a list of major activititsat should occur over the next several years.

1. Objectives, Significance to Regional Programs, and Technical Background

The primary goal is to assist in coordinating resource management strategies by addressing the
status of resident fish, wildlife, @their habitats using a centralized data repositoFfiere is a

desire to publicly disseminate project and resource information, so that independent parties

OFy GNYLAREfE& | O0O0OS&aa LINAYINE 2N 4SO2yRINE RIFGLF
relatSR 02 RIGlI a$8MMETI2ER2XaARGYEABATASR a GKS |
decision support system, to guide natural resource management managers in their strategies
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and activities Unfortunately, the latter goal statement was confusing te tiSRP because it
was not clear how the database addressesspecially since there is Hongterm strategy or
action plan in place to guide actions or decisions over the long term.

There are six detailed and quite clearly stated objectives. Theyuaigative and have no
specific time frames for completiod major plus is that each objective has a description
describing metrics/criteria for measuring successful accomplishmenpreviously noted,

there are no objectivebnked tolonger term goald$or the project.An example is that there is a
stated desire to have the data systaime a place to disseminate natural resource information

to the public and act as a data repository for future wildlife and fisheries mangger® dzii (i K S NB

are no objectivesocused on user recruitment, marketing of services to potential partner
agencies or publics, or measuring current user satisfaction and desires for specific products and
servicesThere has been tracking of actual ubat no description of how that infanation is

used to guide management or decisioraking.

Regarding regional significance, the proponents list a number of programs for which the
database has relevance, but the details of how it contributes to the programs are more
assumed and not clearlyodumented. Regional significance appears limited to the-non
anadromous areas of the BasiFhat is not necessarily a problebut the ISRP is curious if
some of the data sets housed within the database have wider ufilisp, linkages to other
ColumbiaBasin databases (e.g., StreamNet, PNAMP, and so forth) are not readily apparent.

2. Results and Adaptive Management

The project appears to be meeting the near term needs of the Kallsipel, yet there is only a
limited description of actual accomplishmts over the lasfour to five-years. Also, there is no
summary of major accomplishments from inception to the present, which would be useful
evaluating the projectThere are biannual accomplishment reports provided but they are
narrowly focused on th accomplishment of specific objectives.

Although there is some tracking of project effectiveness, there is no evaluation or identification
of lessons learned to guide future project direction and operatiédsswell, there is no mention

of adaptive managment (AM) or that it is an important project componeithe proponents
portray that project effectiveness is measured in several ways and that the range of users,
including the public, that submit and maintain data sets will reflect project effectiveness
OKNRdzZAK 2LISNI GA2y L f dzal 3Sod / dzNNByidf e G§KSNB
licensed users, the number of data sets downloaded by the general public and added a hit
O2dzy USNJ G GKS 6S0 AYUSNFI OS i &@&vér the lastfewS NS
years or whether this use appears to be meeting user neleaigher, how are data on number

of users and dataset volumes downloaded being used to improve the project? The proponents
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note that they receive and respond to feedbabldat it isnot clear from whom or that this
feedback process is structured in a way that leads to more than an ad hoc set of edits.

Based on the Explanation of Financial History, it appears that the project has made some minor
additions to the functionalityf the website. Have any additional modifications been made? For
instance, the proponents state that they were tracking project effectiveness as the number of
users and the volume of datasets uploaded and downloaded. However, none of those results
was presented aside from stating that the database is the repository for 60 datasets. Are these
tracking data being used to modify the website? Who is using these data and how? What new
insights or restoration plans/actions have been developed as a result?

Basedon the workflow for submittingand providingQA/QCof datasets, it seems that
substantial personnel time is required to get datasets verified and uploaded. The database
would benefit from implementing algorithms that require less human attention to have
datasets formatted, documented, and uploaded. Related to this, what is thetiermg outlook
for the database? Will it need this level of support in perpetuity?

Some of the issuawmentioned above suggest the proponents need to pause and carefully think
aboutthe design and function of their databasghe proponents were honest about their lack

of success with the former database (JSAP DB), which was scrapped in 2009. However, the
design of the current database also seems to have some inefficieacieéshe SRP feels that
more thought could be given tdatabase design and longevity. For instance, no threats to
program investments and the project are mentioned. For this database to have the maximum
utility and impact, especially given its ambitious goals,dbgctives for and design of the
database need to be strategic.

3. Methods: Project Relationships, Work Types, and Deliverables

The proponents list many projects for v this database provides an information repository,
60% of which are BPinded projeds.

The proposed work and deliverables include some relatively minor modifications to the

database, as well as the ongoing activities needed to maintain it. The proposal states that,
GCdziidzNBE @OSNBA2Yya gAtft Ay O2NLI2 NlysisolsFtandt R & dzZNIIS
adzYYFNE aGFGAa0A0a AYTF2NNIGA2ydé 2KAES GKAa 7
well enough for the ISRP to understand its merit or limitations, or even if it will be incorporated

in this project.

The ISRP would like understand why the work under Deliverable 1 (Provide templates for
downloading primary datasets into the Intermountain Province GEDMS) needs to be
subcontractedNJ 0 K S NJ (i KK 2/dzZRHES G A Y
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The ISRP has a concern about Deliverable 2 (pWibYhe public care about primary data?

resource managers want to share what they are learning about the environment, habitat, and
focal species progress within their jurisdiction, the ISRP suspects that they will probably find

that analyzed (and interpreted) rais are more useful. Are there provisions to see that these

are done and provided to the public? Perhaps some links to published analyses using these data
would be helpful to the public, especially those wondering what has been learned or
accomplished?

The proponents anticipate (p. 16) that within the FY 22023 timeframe additional
equipment needs to be acquired. This likely will include a data server, desktop or laptop
computers and additional software. This may also include having to rent facitdgidsousing
the equipment.Werethesepotential expendituresn the proposed budgét

199800401- Columbia Basin Bulletin

1 Background info in TauruBroject promsal

Proponent:Intermountain Communications
RecommendationNot applicable
Comment:

The Columbia Basin Bulletin (CBB) is a unique séarraggormation sharing in the Basiit.is
RSaA3IYSR (2 AGLINRPOARS AYyT2NXI (A ®dColumbi@Rizér F A & K
. FaAy FAAK YR ¢Af RirécdivBsradd dsa thedisepoladifiicrdsiNgS v U €
steadily It is a major outlet for dissemination of information about restoration and

environmental developments in the Basin.

Currently theCBB is scheduled to be terminated in FY 26R@ding for FY 2019 is about 50%

of the level of previous years. Because there are no other similar information/technical transfer
products with the timelinesspublic accessibilitgnd range of subjectsrovided by the CBBts
termination of the CBB will have adverse effects on program users and the general
effectiveness of information sharing in the Basin. The E®Rglyrecommends thapolicy

makers consider eithgil) abandoning current plans that cédir the dissolution of the CBBy

(2) developingeplacement tools for comprehensive and timely, basinwide information sharing
before terminating the current project.
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1. Objectives, Significance to Regional Programs, and Technical Background

No specificobjectives were listed or apparently required for the 2018 project contract
Neverthelessthe CBB is describad the proposal narrativas a tool for use in information
sharing and technical transfer of a wide range of information relevant to the RigMaldlife
Programand other recovery programs for fish and wildlife in the BaJimis description isjuite
broad andmakesit difficult to measure completion or outcomeNeverthelessit isclear that
the overriding objective of tis weekly bulletinsto find and publish online &cles that are of
interest to Fish and Wildlife stakeholders in the Columbia Bakproposal does not provide
metrics that describe anticipated results or benefits beyond the reference to having 9500+
current subscribersGiven the many ways that people access information these days, the

LINPLR2YySyGa ySSR G2 6S FofS G2 RSY2yaidNIGS GKI

complete, timely information about Columbia Basin Fish and Wildlife issues.

The significanc® regional programs appears to be stroagd muchinformation is provided

to demonstrate many of the ways that ti@BBaligns with various priorities for the Fish and
Wildlife Program and the Basifio maintain and strengthen this strong linkatiee ISR
suggested in the 2012 revigffsRP 2018), that the Council might consider using an
independent scientific survey of members/users to evaluate the CBB in terms of regional
coordination of outreach and educatioh.is important to understand how users view the CBB.
This was not addressed in tpeoposal

The discussion on Technical Backgubis satisfactorytHowever, the CBB should be actively
consideringnew andemerging techniques for communication as ways to improve its readership
and usefulness (if it is not already being done).

2. Results and Adaptive Management

Overallthe resultsare outstanding.The CBB has been produced on a weekly schedule for more
than 20 years and has provided information summaries to a wide range of itdesis. served

as a unique information sharing resource for the Fish and Wildlife Program, its participahts
other interested parties and publics. It has been a useful tool to disseminate-date

information across the entire regiokunfortunately,the proposal does not includedditional
information that attempts to describe specific outcomes from CB8ngrmetrics to gauge
efficiency in information transfer of the newsletter and websitds reported by the

proponents that the subscriber base and website visits have steadily grown over the years, but
the reported number of subscribers has remained ¢ansin proposal documents.

The proposal doesot present lessons learned or indication of how the program has evolved.
The proposal would be improved by a discussion of factors that might limit the project's success
at meeting project objectivesSince tiere does not appear to beraquirement for the project
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to provide annual reports, it is difficult to track any adaptive management that has occltrred.
was noted irthe 2012 ISRP review théiNo significant changes in project direction have
occurred, albough based on requests from a reader survey conducted by the CBB, the sponsors
have included more articles on research in the Columbia Basin or relevant research conducted
2dzi aA RS [iwaSalso suggksfedia the 20f%iew that there be: a futie,

independent scientific survey of members/users to evaluate the CBB in terms of regional
coordination of outreach and education; a greater emphasis on trying to measure outcomes
and including in the proposal an adaptive management framework for degigimnplementing,
evaluating, and revising coordination activities and a discussion of the factors that might limit
the project's success at meeting coordination objectividgere is no evidence that any of this

has occurred.

It seems like the impact of theroject could be substantially larger. The basin and technology
havechanged significantly since 1998, but it is not clear that the Bulletin has done the same.
There are a number of questions regarding charidgese include:

T Are email blasts the most efféve way to disseminate the information? Given how
many list serves people receive every day, it is likely that some of the emails are going
directly to the trash. What other mechanisnesd., Twitter, others) could be used to
increase the effectivenesd sharing information?

T Who exactly is the audience? Under a limited budget, it may help to identify who is
reading the emails and how content could be focused.

T It sounds like readership survey was conducted before the 2012 review, but it may be
useful to evisit that survey. For example, it seems like they would need to know how
many of the 9500+ subscribers actually read the emails, better understand how the
subscribers navigate the information (what broad themes are they interested in? How
do they searctior/reach those themes, etc), and get feedback on how the newsletter
impacts their work and decisions. It sounds like pineject hassome website analytics,
but it is not clear how those results are being used to improve the dissemination of the
information. For example, those analytics could be used to better understand how
subscribers are accessing the information, which should lead to improvements of the
emails and website.

3. Methods: Project Relationships, Work Types, and Deliverables

Producing the GBrequires considerable coordination and interaction with a wide range of
individuals and agencies across the basin. The proponents provide a comprehensive list;
however, it did not appear to include any political offices (e.g., governors or state legs$at
an important audience
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Lamprey

199402600 Pacific Lamprey Research and Restoration Project

1 Background info in TauruBroject proposal

Proponent:Nationd Oceanic and Atmospheric Administration, Umatilla Confederated Tribes
(CTUIR)

RecommendationMeets scientific review criteria (qualified)
Qualifications:

The Council, BPA, and project proponents should addres®lioging qualificationswhen
developingand reviewinghe LINE 2 Safeinéntiof Work and annual repsriThe
gualifications reflect two persistent concerns with many projects that are discussed more
generally in section Il (programmatic comments) of this ISRP review.

1. Provide SMART objectivesth quantitative targets and timelines that can be used to
evaluate progress.

2. Develop and describe an adaptive management process (i.e., review cycles) by which
progress toward restoration will be assessed and decisions to alter course will be made.

Final reviewcomment:

The ISRP asked the proponents to (1) clarify the 6 major objectives for2B@20with inclusion

of specific quantitative objectives and timelines, (2) describe an adaptive management process,
and (3) describe a monitoring program to @ss progresslheir response adequately addresses
request 3 but only partially addresses requests 1 and 2. The additional detail provided on
YSGNAOE FYR Y2yAU2NAY3 YSGK2R&a KI & AYLINROSR
capacity to evaluate progss. However, the proposal still lacksimerical targets and/or

expected benefits against which progress can be judged; and an adequate description of the
internal adaptive management process (e.gyrBnd 5yr review cycles) by which progress will

be asessed and decisions could be made to alter tactics or objectives.

Specific comments:

Requestl is only partially addresse@bjective 1 (reintroduction and translocation of

spawners) includes a numerical target (i.e., <350 adults) but it appears tcdredot;
presumablythe proponents intended to define a minimum target (i.e., >350 adults). The other
five objectives still lack quantitative targefBhat said, the proponents have made a good start
by clarifying timelines for all objectives and identify quantitative tasks for 12 of the 26
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deliverables (1, 2, 3, 4, 10, 12, 13, 14, 17, 18, 20, and\& jecommend that further details
be linked to the other deliverables. In general, the deliverables provide a good overview of the
work and research begproposed.

Request 2 is only partially addressed. The proponents indicate that the project has four phases.
Results from work performed in each phase are expected to inform or lead to modifications of
work planned in subsequent phases. The responselpisg&ktches an adaptive management
process by describing actions that will, loe have beenundertaken in each phase along with
anticipated management responses. However, this description lacks important details about
how actions will be reviewed and euvakted. How frequently will actions be reviewed? Is there

a formal process and schedule for reviewing progress? Are contingency plans with decision
criteria being developed® more complete description is needed to explain how the

proponents will review prgress and alter course as necessary to achieve their objectives.

Request 3s adequately addressed. The 26 deliverables now include considerable detail on how
monitoring data will be used to monitor the success of proposed restoration actions. For
instane@, parentagebased tagging (PBT) will be used to track the distribution and reproductive
success of individual adults following translocation and supplementation. Progeny of
translocated adults will be detected by standardized sampling for eDNA and gs/enil

tributaries. Juvenile survival will be determined by sampling from 30 days to one year after
release to gain knowledge about when, where and how hatchery fish should be released. PIT
tags and acoustic tags in juveniles together with radio tags iftsdull be used to evaluate the
effectiveness of lamprey passage structures and to identify problem sites. PIT tags in juveniles
will also provide information on migration and survival rates, as well as entrainment and
impingement at irrigation diversion&adio tags in adults will help to identify key over

wintering and spawning areas.

Preliminary review response request:

This longrunning lamprey recovery and conservation project has helped to restore lamprey to
the Umatilla and Grande Ronde subbasingrbgslocating adults and improving passage for
adults and juveniles. These efforts appear to have substantially increased the distribution and
abundance of juvenile lamprey. Introductions of hatchery juveniles into the Walla Walla and
Tucannon subbasingeaalso planned. The project is credited with developing methods that are
now used elsewhere in the Basin to improve artificial propagation and passage for lamprey.
Project personnel are participating in regional planning committees and have helped develop
documents that are being used to guide lamprey research and recovery efforts throughout the
Basin.
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To complete our review, however, we request that the proponents:

1. Clarify each of the six major objectives for 220124 by adding quantitative detail and
timelines.

2. Describe the adaptive management process (i.e., review cycles) by which decisions to
alter course are being made.

3. Provide information on how monitoring data will be used to assess progress toward
restoration.

Comment:

1. Objectives, SignificantteRegional Programs, and Technical Background

The proposatlearly explainsvhy this project was initiated and how it addresses biological

objectives identified in the Pacific Lamprey Restoration Initiative and other agreements, as well

as critical unceainties identified in the Fish and Wildlife Program. The primary goal is to

restore Pacific lamprey to sedfistaining and harvestable levels in the Umatilla, Walla Walla,

Grande Ronde, and Tucannon subbasins. In 1994, when the project began, Paciky aeme

at risk of being extirpated from the ceded lands of the CTUIR. Additionally, little was known

about the biology of Pacific lamprey or about the many factors constraining their abundance.

Work being performed by the project addresses all four méjemes inthe 2 dzy OAf Q&4 CA 4K
Wildlife Program

The proposal includes six general objectives which lack quantitative elements that could be
used to measure progress. (We also note an apparent inconsistency in the Executive Summary
which mentions eightfuture objectives"). Anticipated benefits to lamprey recovery are not
described quantitatively. Twentsix deliverables are clearly linked to the six objectives, but

only a few of the deliverables include quantitative details. Most deliverables are egect
annually from 2020 to 2024. Deliverable #21 appears to be misnamed; its current descriptor
suggests that genetic samples will be obtained from the hatchery lamprey being released into
nature. Yet, the true objective of this task is to mark/tag a portdthese fish using nen

genetic methods. A desired tagging/marking rate should be indicated.

2. Results and Adaptive Management

The latest Annual Report provides extensive summaries of activities and cumulative progress
from 1995 to 2014, and a table ihg proposal provides a summary of annual accomplishments
to 2018. The project has contributed to Pacific lamprey conservation and recovery plans
through successful collaboration with other tribal, federal, and state agencies. Notable
examples include the@®.7 Synthesis Report (CRITFC 2017a), which was reviewed favorably by
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the ISRP (ISRP 2008), and the 2018 Pacific Lamprey Supplementation Master Plan Step
Review, also reviewed favorably by the ISRP at step 2-REE¥05).

Adult translocation efforts aociated with this project have increased juvenile Pacific lamprey
abundance in the Umatilla subbasin. Moreover, pheromones from these juveniles appear to
have attracted a steadily increasing number of adults into the Umatilla subbasin. Genetic
samples wee collected from all translocated adults to determine if progeny are returning to
spawn in the Umatilla subbasin. Adult lamprey were also equipped with radio telemetry tags to
identify and mitigate barriers to lamprey passage.

The project provids new knovledge on methodological issues and status and trends that are
broadly applicable to Pacific lamprey populations throughout the Columbia Basin. For example,
the proponents are credited with developing a method for-RJging juvenile lamprey that is
usedthroughout the Basin to provide insights about juvenile movements and passage success.
The proponents are no{d) using acoustic tags in juvenile lamprey to increase knowledge of

the threats during downstream migration arf#) investigating the use of eDNA assess

lamprey distribution.

The Adaptive Management section of the proposal includes good examples of lessons that have
shifted the focus of the project moving forward. For example, the proposal mentions that the
project has evolved from mostly resetirto mostly applied restoration and monitoring.

However, neither the proposal nor tr@nualreport describes the process (i.e., review cycles)

by which such decisions to alter course are being made. A description of the process for
adaptive management,ral examples of how the project has used it to modify recovery actions
and monitoring would be useful.

Annual reporting is behind scheduléhe most recentannualreport is for 201314. However,

that report is well written and provides detailed information objectives, methodsand

results, as well as a discussion of cumulative results to date. Some project results have been
published in the peereview literature, presented at conferences and to the Council, and
shared through public education and outreach

3. Methods: Project Relationships, Work Types, and Deliverables

The proposal provides a good overview of activities and methods, and thel2Da#ual
report provides sufficient detail for a rigorous review of methods. Methods seem appropriate
and bothreports use the published literature to justify assertions and support procedures

This project aims to serve a lotgrm monitoring and assessment function. The proposal and
201314 Annual Report together provide appropriate detail about the types afitoang
activities that have been conducted or plannétbwever, it is not clear how the monitoring
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data are being used to assess progress toward restoration. Research has been an important
component of this project, but hypothesis testing is not desatibe

The proposal would be strengthened by including additional information on how juvenile
abundance and distribution data will be estimated. The current description is limited to
determining larval abundance at individual sampling sites. The proposaldsaiso describe

the procedures that will be used to choose the number and location of juvenile lamprey index
sites, as well as the criteria that will be used to identify adult and juvenile passage problems.
More details are also needed on the methods thall be used to transfer and release hatchery
larvae into the Walla Walla and Tucannon subbasins.

200830800 Willamette Falls Lamprey Escapement Estimate

1 Background info in TauruBroject proposal

Proponent:Confederated Tribes of Warm Springs
RecommendationMeets scientific review criteria
Comment:

This proposal describes impressive progress since 2010 in developing,, @stingfining
alternative method to achieve théampreyabundance estimation objective&. power analysis
(requested by the ISRP in a previous review) determined that at least Rd&ifidamprey

must be tagged to obtain reliable estimates of abundance with the LirfReterson mark
recapture model. Fieldwork confirmed that REggedPacifidamprey could be detected
reliably, and thaPacifidamprey could be counted reliably from video recordings; both
uncertainties had been identified by the ISRP in a previous review. Based erréisedis, the
proponents expanded the Ri&g antenna arrays and contractedeggonSate University
statisticians to develop an alternative Bayesian model for estimating abundance that does not
require tagged fish; this model can be used when low abunelamakes it difficult to catch and
mark enough fish focapturerecapture estimationThus, despite some recent challenges with
low abundance, the project remains on track and continues to provide important data for
assessing the status of Pacific lamprey.

1. Objectives, Significance to Regional Programs, and Technical Background

The objectives are clearly stated and justified. The proposal clearly explaynthis project

was initiated and how iaddresses biological objectives identified in the Pac#ioprey

Restoration Initiative, as well as critical uncertainties identified in the Fish and Wildlife Program.
Anticipated benefits and opportunities for further research are described, but they are not
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expressed quantitatively. This is prima@lynonitoring project that will require longerm
continuityto fully describe escapement trends.

Obtaining and tracking changes in the abundance and status of Pacific Lamprey returning to the
Willamette Riveris an important conservation task. Additionally, gensticples collected by

the project and analyzed by CRITFC have showrNE A 2 Y £ RAFTFSNBYy OSa
Pacific lamprey population$his information is particularly important because it will help

inform ongoing translocation efforts.

2. Resulf and Adaptive Management

Good progress has been made since 2010 in developing, teatidgefining alternative
methods to achieve the abundance estimation objectives.

The major challenge is that declining catches in the fish ladder (HDX pool) sitclea®@l
compromised the precision (and feasibility in 2018¢apturerecapture estimats of Pacific
lampreyescapement passing the falls through the fish ladders. An additional challenge is that
theseescapement estimateareexpanded furtheto determinethe total abundancehat

arrive at Willamette Falls a given yearThe expansion factor is the estimateabportion of

fish (marked and unmarked) that do not pass the falls, which in tunfesred from the

proportion of marked fish that return throug the fish ladders after being collected in the HDX
pool, anesthetized sampled, PHagged and released below the falls. One concern is error
propagatiort the percentage of marked fish returning to the fish ladder is (aweragng only
33%) and quite vaable. A larger concern is bibsecausehe return rate of marked fish appears
to be estimated reliably from detections of PIT tags, but it remains unclear if the return rate for
the marked fish accurately represents the passage rate of unmarked fishovenehe fate of

the fish that do not return is unknowrT.he proponents hypothesize thBacifidamprey have
been increasingly deterred from entering the fish ladders by a growing presence of California
sea lions. This hypothesis could also explain teatty reduced (since 2015) correlation

between Willamette and Bonneville abundance indit@sPacific lampreyif the proponents

are correct, efforts in 2019 to reducgaliforniasea lion presencshouldameliorate these

issues.

Other project objectivessuch a®btaining genetic sampledgtermining harvest rates,

collecting biological data (length, weight), and ascertaining use of various passage routes over
the falls have largely been med@rogress in assessing the fatePaicifidamprey that remain

below thefalls is difficult to evaluate because not enough detail is providede proposal

about the objectives and methodSimilarly, the genetics component of the project is not
described in enough detail to evaluate results to dateis limitationarises partly because

results for 2018 were not available for this review.
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The proponents are to be commended for their continuing efforts to develop, aest refine
alternative technological and analytical procedures in the face of daunting challpoged by
physical logistics at Willamette Falls and the paucity of knowledge about Pacific laffipeey.
credibility of the project has been greatly enhanced by comparing and validating results
obtained by alternative approaches. Examples include the coradlon of capturerecapture
estimates by video counts in 2011 and development of different statistical models (with OSU)
that are less reliant on having access to an adequate sample of marked fish.

¢CKS LINRBLRAIT | faz2 AyRA OardieSavingisteadily arid kr&ativeINag 2 S Ol Q
information is gained, challenges are discovered, and new hypotheses are developed. However,
neither the proposal nor thannual reportdescribesan adaptive management process (i.e.,

review cycles) by which adjusémts are made. For example, it is not clear who within or

outside the project evaluates data and makes decisions to alter cobdoseompleteness, the

adaptive management process being used by the project will need to be described in the

LINR 2SS OimaregoB.EG | Y

The monitoring data fronthe project are specific to the Willamette River and Falls. However,
the project is also providing new knowledge on methodological issues and status and trends
that are broadly applicable throughout the Columbia Ba$ime genetic sampling in this project
is directly linked to a study of population structure, adaptatiand migration that spans the
lower Columbia and Snake rivers.

wSadzZ Ga F2NI wunmy 6SNB y20 I SFAflIofS jekt2N GKA &
520dzySyda 2y GKS 6S0é¢ o0dzi GKSaS R20dzySyida oSN
(draft?) 2018Annual Report seemed to be the 2017 Annual Report with an updated title page.

That said, the 2017 and earliannual reportgrovide appropriately detéed discussion of

objectives, methods, and results.

Findings have been shared as summary datmmual reportsand similar documents\No peer-
reviewed publications are listed.

The proponents mention that they may collect samples of juvenile and aduficPamprey for
contaminant evaluatiomy USGS scientistBhey note that Pacific lamprey appear to be
accumulating high levels of flame retardants, pesticides, and mercury. Such levels may be
harmful to the fish and could represent a health threat to lamtonsumersThe ISRP feels
strongly that this partnership should be established as soon as possible. It is critically important
to ascertainvhethercontaminantsare hamperingampreyrecovery.lf contaminants are a

major issuethen no amount of habitatestoration or other measures will restore populations

until their effects can be ameliorated
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The conceptual approadhk logically validlor estimating the escapement passing tradls

through the fish ladders and for expanding that estimate to deterntireetotal abundance

arriving at theFalls but it seems quite susceptible to errors in estimating the passage rate for
unmarked fish. Confidence in the expansion procedure would be increased if it were possible to
demonstrate that the low return rate of arked fish is mostly unrelated to factors associated

with their capture and tagging

3. Methods: Project Relationships, Work Types, and Deliverables

The proposal describes activities and methods in appropriate detail and makes good use of the
published lierature to justify assertions aniw support procedures. Unfortunately, the online

FAES AY ahiKSNJt NB2SOUG 52 OdstitBdfaiexpain hd 0¥ (I 6f S &
methods and results could not be found for this review. Previous methods audtsere

documented clearly and adequately in the 2017 Annual Repanhy oftheir protocols have

been posted on the PNAMP web site.

This project primarily serves a lotgym monitoring and data sharing functiomhe proposal

generally provides approptia detail about the types of monitoring activities that have been

conducted or planned. An excepti@the discussioon pagel0of K 2 @he &ensitivity

analysis of sea lions on lamprey indicated dramatic negative effect on f&llsvestimates
causing hemto be unreliablé ¢ KA &4 RAAaAO0dzaaAzy Aada RAFTFAOdzZ G G2
explanation.The genetics research component of the proposal lacks clear hypotheses; plans for
future sampling are not described in the documents provided.

200847000 Yakama Nation Ceded Lands Lamprey Evaluation and Restoration

1 Background info in TauruBroject proposal

Proponent:Yakama Confederated Tribes

RecommendationMeetsscientific review criteria (qualified)

Qualifications:

¢KS L{wt NBO2YYSYyR&a& (GKIG GKS LINRLRYySyiGta RSaON.
and suggestions below their upcoming annual report covering FY 2019 accomplishments

1. Include quantitative ofectives that are clearly linked to deliverables with specified
timelines.

2. Provide additional information about procedures for inferring the availability of suitable
habitat and the average density of lanRacifidamprey in tributaries. Estimating the
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overall availability of suitable habitat and the average density of l&aeaifidamprey

would require a random (or stratified random) sampling design throughout accessible
tributaries. It is not sufficiently clear how the individuak&0electrofishingsites are
chosen, or how the presence/absence data are used to determine accessible reaches.

3. Describe the adaptive management process (i.e., review cycles) by which decisions to
alter courseof the projectare being made.

4. Developa formal management plarotrefine procedures for sharing methods and data.

Comment:

The proposal and the 2017 Annual Report provide good evidence of progress since 2008 toward
achieving stated objectives. Indeed, the knowledge obtained and management actions

instituted through thg project are very impressivi.is time to summarize these

accomplishments in a comprehensive report, perhapgearreviewedmonograph that

demonstrates the progress made by the Yakama Nation.

1. Objectives, Significance to Regional Programs, andidadeckground

This project is large and diverse. The proposal provides insight about the overall direction but
does not clearly describe the specific research and management actfoitidge next few

years. Objectives are mentioned frequentbyt the proposalbecomesconfusing, partly

because the objectives are diverse and evolving over time, and partly because objectives are
not labeled and described consistently throughout the proposal. The four broad objectives in
the objectives section (page 9) amet quantitative although they do include some

consideration of timelines.

A L oaxr e A

The Problem Statement section describes (on padgBRSNJ d¢b Sg hauaisSQhxXDdSET 0O+
restoration activities, 8 RME activitiemnd 5 deliverables. The proposal does not eixpleow

these activities and deliverables relate to the 12 deliverables listed in the Project Deliverables

section (pages62 p 0 2NJ K2¢g GKS mMH RSt AOSNIofSa&a FRRNBaa
RSOSt 2LISRe-6BR.y LI 3ASa cc

The Problem Statement seati also describes 8 original objectives for the period 2008 to 2018,

which help to evaluate progress over that period, but these objectives do not correspond with
13 primary goals listed in the latestnual report(for 2017).

The extensive discussion aliabjectives and deliverables suggests a lot of planning and
RADGSNES OlAGAGE BAGKAY GKS LINRP2SOG> odzi GKS
strategy and complicates evaluation of progrdsst completeness, the proposal should

provide descrigons of the specific work tasks to be completed over the next-faar funding

period (i.e., specific quantitative time bound objectives). For example, how many larval index
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sites will be surveyed annually? How many adults will be translocated anmialtheé Yakima,
Methow, Wenatcheeand Entiat subbasins? How many public outreach presentations will occur
annually?

The proposal clearly explains why this project was initiated and how it addresses biological
objectives identified in the Pacific Lampigstoration Initiative, as well as critical uncertainties
identified in the Fish and Wildlife Program.

This project will require annual funding and letegm continuity to achieve the diverse
objectives.

2. Results and Adaptive Management

The proposal anthtestannualreport (for 2017) provide extensive summaries of activities and
progress since 2008. These results contributed to the recent synthesis report (CRITFC 2017a)
that was reviewed favorably by the ISRPRP 20182). The project is on track and continues to
generate new approaches and data necessary for assessing and improving the status of Pacific
lamprey in the study area.

The proponents are commended fibreir commitment to adaptive management. The Adaptive
Management section of the proposal is nicely organized and includes many good examples of
lessons learned and seadaluation of progress to date. However, neither the proposal nor the
2017 Annual Repbdescribeghe actual process (i.e., review cycles) by which decisions to
adjust course will be made. Developing more specific objectives and protocols to assess
compliance and effectiveness will help in refining the adaptive management process.

This prgect provides new knowledge on methodological issues and status and trends that are
broadly applicable to Pacific lamprey populations throughout the Columbia Basin. The proposal
indicates that the project is evolving steadily and creatively as informaigained, limiting

factors are discovered, and new approaches for restoration are developed. Examples of results
that will have broad utility include new tagging methods, hatchery methods to propagate
juvenile larvae and macrophthalmia, and field keysligiinguish the larvae of Pacific lamprey,
brook lamprey, and river lamprey.

Theannualreports provide an appropriately detailed discussion of objectives, methods, and
results. In the Data Management section of the proposal (pages9»8he proponents
acknowledge a continuing need for a formal management plan to refine procedures for sharing
methods and data. This concern was raised by the ISRP in our 2009 review and has yet to be
addressed.

Project findings have been shared with regional partners,gres] at regional and national
meetings, and documented in at least @abliclyaccessible documents aminualreports, and
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numerous peetreviewed publications. The reports cover many topics including juvenile
surveys, adult collections and translocatippssenile PIT tagging, juvenile entrainment, public
outreach, and other topics related to the objectives and primary deliverables. A full evaluation
of these reports is beyond the scope of this review, but a partial reading of a few reports
indicatesthat they are weHlwritten scientific documents.

3. Methods: Project Relationships, Work Types, and Deliverables

The proposal provides a good overview of activities and methods, and the 2017 Annual Report
provides sufficient detail for a rigorous review of rhetls. Both reports use the published
literature to justify assertions and support procedures. Methods generally seem appropriate.

An exception is the description of survey procedures for estimating the availability of suitable
habitat and the density ofarval Pacific lamprey. Estimating the overall availability of suitable
habitat and average density would require a random (or stratified random) sampling design
throughout accessible tributaries. It is not clear how the individuafrb@lectrofishing siteare
chosen or how the presence/absence data are used to determine accessible reaches. The larval
Pacifidamprey surveys are intended to provide information on presence/absence at selected
sites as well as average density by size category in Type lhaimt2ts within the selected

sites. The methods should provide additional explanation of how them®0ectrofishing sites
were selected because that process will determine the statistical validity of inferences about
density at larger spatial scales. Witlore sophisticated statistical analysis of density
distributions from stratified random survey data, it might be possible to distinguish among
three different factors that could limit the density of lamprey observed in a particular site and
habitat type:(1) accessibility of the site to larvacifidamprey; (2) the number of larvBacific
lamprey that have access to the site (edgeeding level in the tributary); and (3) habitat
preference by larvaPacifidamprey that are able to reach the sitauc® an analysis could look
for spatial and habitat correlates in deviations from the density distributions that would be
expected under the null hypothesis of unrestricted access to sites and random occupation
within sites.

Some specific methods employedy the project have not yet been documented for PNAMP.

The proposal summary states that an effort will be made to upload methods into PNAMP in the
future. Most research objectives are stated as anticipated outcomes rather than explicit
hypotheses.

This progct aims to serve a loAgrm monitoring and assessment function. The proposal and
2017 Annual Report together provide appropriate detail about the types of monitoring
activities that have been conducted or plannétbre detail regarding methods and outc@®
for monitoring efforts can be gleaned from the array of documents and reports.
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200852400 Implement Tribal Pacific Lamprey Restoration Plan

1 Background info in TauruBroject proposal

Proponent:Columbia River Intefribal Fish Commission (CRITFC)

RecommendationMeets scientific review criteria (qualified)

The Council, BPA, and project proponents should addhestollowingqualificationswhen
developing ad reviewingthe LIN2 2 Stafeinéntiof Work and annual repsriThese
gualifications reflect two persistent concerns with many projects that are discussed more
generally in section Il (programmatic comments) of this ISRP review.

1. Provide SMART objectivesth quantitative targets and timelines that can be used to
evaluate progress.

2. Develop and describe an adaptive management process (i.e., review cycles) by which
progress toward restoration will be assessed and decisions to alter course will be made.

Final review comment:

The ISRRequested aresponse tahe followingpoints:

1. Explain how this umbrella project links with other Pacific lamprey recovery efforts in the
Basin. What work is being done by CRITFC staff and how much work is subcontracted to
other entities? To what extent does this project duplicate or complement the umbrella
role of the Lamprey Conservation Initiative (26005-00)?

2. Provide quantifiable biological or physical objectives with timelines (i.e., SMART
objectives) to support or repladbe qualitative objectives (i.e., goals) provided in the
current proposalThe quantitative elements could be measurable tasks or deliverables
associated with the qualitative objectives. Additional quantitative objectives (or
deliverables) and timelines shld be provided for each of the component projects.
Those objectives will be needed for the proponents (or ISRP) to evaluate the
performance of the component projects.

3. Describe the process by which component projects are prioritized and selected for
funding.

4. Describe the procedures by which the effectiveness of each component project will be
monitored and evaluated.
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5. Describe the adaptive management process (i.e., review cycles) for assessing progress
toward achieving the overall objectives, for adjustthg suite of component projects
based on observed outcomes, and for revising objectives.

We commend theproponents for their welorganized and significant effort to addresgr

requess. Thdr response adequately addresses requests 1, 3 and 4 but ortiglhaaddresses

requests 2 and Requests 2 and 5 focus on Qualifications 1 and 2 (above) and are consistent
gAOK GKS L{wtQa LISNEA&AGSYOl O2yOSNya NB3IINRAYSZ
managementThe proposal still lackguantitative objectives (i.enumerical targets and/or

expected benefitsagainst which progress can be judged; and an adequate description of the

internal adaptive management process (e.g., review cycles) by which progress will be assessed

and decisions could be rda to alter tactics or objectives.

Specific comments

Request 1 (Linkages with other projects) is fully addresBeée.response provides
comprehensive answers to all three components of this request.

Request 2 (SMART objectives) is only partially addre3$edISRP had expected more precise
(i.e., numerical) targets or expected benefits. However, we recognize that developing more
precise statements is particularly challenging in this case and might require more time and
deliberation given that the proponéa must do this in collaboration with other parties.

The ISRP urges the proponents to quantify their objectivekto use @antt chart to delineate

the milestones and timelines needed to reach desired endpoints. Objective 6 stands out as a
case in whictappropriate milestones and timelines associated with genetic analyses are
already included. In contrast, objective 1 (Improve lamprey mainstem passage, survival, and
habitat) is a large and complicated goal that should be expressed as a series of guantita
milestones. The SMART obijective listed for this and other objectives is to attend meetings, but
obviously just attending meetings is not enough. Appropriate quantitative milestones for
objective 1 might include: identify potential passage issues bgsméng adult and juvenile
passage at dam X for years 1, 2, 3, and 4; improve passage by planning, designing, and installing
x lamprey passage structuresamX in year 5; evaluate effectiveness by measuring passage
success of adults and juveniles at DArm year 5, and so on. Establishing similarly explicit
milestones and timelines for the other objectives is essential to developing an adaptive
management process to track progress and facilitate course corrections.

The metrics associated with objectives2, 4, 5, and 6 measure activities rather thological

or physicaimpacts of those activities. Expected benefits such as possible actions to be taken
based on attending meetings, results expected from research projects initiated, and effect of
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webste updates should also be specifiddany of the deliverables are aspirational goals or
desired endpoints much like the objectives and should be quantified with suitable metrics.

Request 3 (Prioritization) is adequately addressed. The response lacksatetdithe actual
prioritization process but confirms thatlection and fundings consistent with regional efforts
and objectives documented in the Tribal Pacific Lamprey RestorationTPlamroponents

point out that information from the InteiTribal lamprey Technical Workgroup, CRITFC Lamprey
Task Force, and their Commission is also used in this process.

Request 4 (Monitoring and evaluation) is adequately addressed.

Request 5 (Adaptive management) is only partially addressed. The response provides a
reasonable overview of an adaptive management process, but more detail is required to
demonstrate effective implementation. Again, the ISRP recognizes that the proponents must
collaboratewith other parties, and that implementing this process will be chmajlag and

require more time.

The brief description and schematic of the adaptive management plan indicate the following
sequence: workplans will be developed, projects will be implemented, multiple éheaach
year will provide information to producerpgress reports with lessons learned, and workplans
will then be modified accordinglyrhese are all reasonable steps in an adaptive management
process, but more detail is needed as to how each step will be condaaodpecifically when
each step will ocur. Importantly, quantitative objectives and timelines (see Request 2) are

A A ¥ A 9~
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apparently because results would be shared with other restoration practitioners. However, this
activity might be more effective at the beginning of the cycle if the meetings are likely to

identify problems that could impnee development of prospective workplans.

Preliminary review response request:

It is evident thatgood progress has been made since 2008 in developineptiestive genetic
methods for assessing parentage, demonstrating successful production of progengdult
translocations, and identifying species, saxd population structure in both neutral and

adaptive genes. To date, the project appears to have been very effective at both enabling and
conducting research to support the conservation of Pacifiplayn

However, the project isomplicatedd 2 NBX OASg 06SOlFdzaS AdG KlIa STFFSO
project requesting funding for a diversity of component proge&ven during the 2010
[ FGS32NE wS A She&infdinia®on ib thexpropogad dedbiRg thie methodology
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to undertake the remaining sutibjectives (and associated tasks) is too general to serve as a

basis for scientific review. Theseguld 2 SO0 A B3Sa4 ySSR || NBaLkRyaS oAl
proposal now stands, it is simply tgeneral. It lacks specific, detailed methodology and study

design to be considered scientifically justifiable. The proponents should give serious

consideration to prioritizing (with rationale) the myriad of conceivable projects that could fall
undertheb2 R aLX Fyé & 2dzift AYySR Ay (GKS LINBaSyid LIN
culled those suobjectives that would not be funded directly by this project and provided more

details on the methods that will be used to address lamprey passage snidution

questionss ¢ KA A& aAlddz GA2y KFa y20G @Si 06SSy I RRNBaa
Given the information and time available for the 2019 Category Reviégwnfeasible for the

ISRP to reviewll the component projects listed in this proposahdit is irfeasible for he

proponents to have included in a single proposal all the information needed for rigorous

scientific review othis complexproject. Accordingly, our review foceson the extent to which

the proponents are providing leadership and scientific expertisadhieve the stated

objectives. In particular, we are examining how the component projects are prioritized for

funding, how their effectiveness will be monitored and evaluated, and how overall progress

toward achieving the objectives of the umbrella profjavill be assessed. In shottie ISRP is

looking for evidence of a process for adaptive management and reassurance that the umbrella

role is cost effectiveln the future, it may also be useful for the ISRP to undertake a rigorous

scientific review of sme orall the component projects.

To complete this review, the ISRP requests a response to address the following concerns:

1. Explain how this umbrella project links with otHeacifidamprey recovery efforts in the
Basin. What work is being done by CRIT&Eand how much work is subcontracted to
other entities? To what extent does this project duplicate or complement the umbrella
role of the Lamprey Conservation Initiative (26005-00)?

2. Provide quantifiable biological or physical objectives with timalifiee., SMART
objectives) to support or replace the qualitative objectives (i.e., goals) provided in the
current proposalThe quantitative elements could be measurable tasks or deliverables
associated with the qualitative objectivesdditionalquantitative objectives (or
deliverables) and timelines should be provided for each of the component projects.
Those objectives will be needed for the proponents (or ISRP) to evaluate the
performance of the component projects.

3. Describe the process by which compoherojects are prioritized and selected for
funding.
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4. Describe the procedures by which the effectiveness of each component project will be
monitored and evaluated.

5. Describe the adaptive management process (i.e., review cycles) for assessing progress
toward achieving the overall objectives, for adjusting the suite of component projects
based on observed outcomes, and for revising objectives.

Comment:

1. Objectives, Significance to Regional Programs, and Technical Background

Each objective states a commitnten engage with appropriate regional forums or working

groups tocontribute to one of six rangeide themes for restoration identified in the Lamprey
Conservation Agreement. These qualitative objectives are expanded into more specific
statements of actios and tasks within Table 4.4, Objectives and associated actions, and Project
Deliverable Sectiong&lthough some of the deliverables refer to specific activities, they are also
vague, not quantifiable, and lack expected benefits or timelines. In the setfibjectives and
Deliverables” (pages20H Kk o N0 X (U KS NBaLRyaS G2 G§KS LINPEYLIN
YSSi (KAZ aZ@2HCI REBIS{RAIISRE Ay SOSNE OF &aSo

The most recenannualreport (for 2016) provides different, more specific aswinewhd

quantitative objectives for each of 12 "work elemehts tinelfiies are not stated.

Anticipated outcomes are not expressed quantitatively. Explicit timelines for completion are
not provided for any of the objectives. The ISRP recognizes that spetdanes and

completion dates may be difficult to predict for this project because they depend on decisions
to be made collaboratively with other partners.

The proposal clearly explaimgy this project was initiated and howig strategically consistén
with biological objectives identified in the Pacific Lamprey Restoration Initiative, as well as
critical uncertainties identified in the Fish and Wildlife Program. Even so, it is difficult to
understand how this diverse project stands in relation to ethmre specific projects that are
also being reviewedy the ISRP in this Category Review.

2. Results and Adaptive Management

Participation in regiondPacifidamprey forums and working groups has enabled research that

is producing a diverse suite of imgssive results (listed and summarized in the proposal and
annualreports). These results were generated by a collection of focused component projects,
some of which are also being reviewed individually, at least in part, elsewhere in this Category
Review(e.g., the Willamette Falls LamprByoject, 2008308-00). The component studies are
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too diverse, with too little detail provided in the proposal amdnual reportsto enable a
rigorous scientific review by the ISRP.

Despite the impressive list of resehresults, the proposal does not describe progress toward
achieving the objectives. The latest report available in Taurus that includes reviewable details
about activities associated with this project is the Annual Report for 2016; at that time, results
were not yet available for many of the activities supported by this prop&dl, it is clear that
good progress has been made on specific topics such as developireffecsive genetic

methods for assessing parentage, demonstrating successful produsftiorogeny from adult
translocations, and identifying species, saxd population structure in both neutral and
adaptive genes. The project proponents have a good record of producing@éewed
publications and sharing information with Basin partnéreey have also been diligent in their
efforts to educate and reach out to the public about the ecological and cultural importance of
Pacific lamprey.

Neither the proposal northannualrS LJ2 NJ1da RS&ONAOG6S aft Saazya fSINy

management procss (i.e., review cycles) by which decisions to alter course would be made.
That said, the diversity and time course of results described within this proposal provide some
reassurance that the project activities are evolving steadily and creatively asife@wmation is
gained and new opportunities are discovered with various partners.

In sum, this project continues to provide new knowledge on methodological issues and status
and trends that will benefit the conservation of Pacific lamprey populations gitout the
Columbia Basin and Pacific coast. The development and application of novel genetic methods
described in this project are broadly applicable for resolving uncertainties about population
structure and the success of adult translocation efforts.

3. Methods: Project Relationships, Work Types, and Deliverables

Together, the proposal arghnualreports provide an appropriate overview of methods for the
diversity of studies undertaken and cite published literature to justify assertions and support
procedures.However, he methods are not described in sufficient detail for a rigorous review,
nor is this practical given the large number of different activities subsumed by this profext.
project has developed important protocols that are being appliedsethe Basin; thirteen
have been uploaded to the PNAMP web site.

The proposal contains few details about methods or plans for monitoring and evaluation
activities. Many activities supported by this project relate at least indirectly to status and trends
monitoring. However, given the diversity of activities associated with this project, it would have
been impractical to provide sufficient detail to support a rigorous review of M&E.
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201101400 Evaluate Status & Limiting Factors of Ratimprey in the lower
Deschutes River, Fifteenmile Creek and Hood River Subbasins

1 Background info in TauruBroject proposal

Proponent:Confederated Tribes of Warm Springs
Recanmendation: Meets scientific review criteria (qualified)

Qualifications:

¢tKS L{wt NBO2YYSYR& (KIG GKS LINRPLRYySyita RSaON.

and suggestions below their upcoming annual report covering FY 2019 accomplishments

1. Provice quantitative objectives with timelines.
2. Explain more clearly how this project meshes with recovery efforts in other subbasins.

3. Describe the adaptive management process (i.e., review cycles) by which decisions to
alter course are being made.

4. Provide addtional information about the sampling design and procedures for inferring
the density of ammocoetes in study streams. It is not clear how the individual
electrofishing locations were chosen.

Comment:

This is an ambitious project that continues to proviogortant data for assessing status and
trends of Pacific lamprey in three subbasiH®od River, Deschutes Riyand Fifteenmile

Creek. The proponents propose to expand thacifidamprey surveys into the John Day
subbasin. Together, the proposal aBd1l7 Annual Report provide a useful synthesis of
activities since 201andgeneralprogress toward achieving stated objectives. The proponents
have established workable protocols that are being used to track changes in the distributions
and abundances dadmprey in these subbasins. Surveys are providing information on habitat
characteristics that adult and juvenile lamprey prefer. Testing for contaminant levels in lamprey
will begin in 2019. All this information is useful. Conservation and restoratioaaifi¢lamprey
depend on obtaining knowledge about population structure and factors that currently limit
distribution and productivity.

1. Objectives, Significance to Regional Programs, and Technical Background

The objectives are clearly stated and jusetifi Objectives 1 to 3 are implicitly quantitative (i.e.,
estimating parameters for population assessment). Objectivésfe not expressed
quantitatively.
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The proposal clearly explaimgy this project was initiated and howatldresses biological
objectives identified in the Pacific Lamprey Restoration Initiative, as well as critical uncertainties
identified in the Fish and Wildlife PrograAmticipated benefits and opportunities for further
research are described, but they are not expressed quantitgtiidlesevendeliverables

mirror the objectives (although numbered differently) and lack quantitative details and
timelines.This is primarily a monitoring project that will require letggm continuity. There is

no discussion of when conservation or enhament actions based on findings from the
monitoring might occur.

2. Results and Adaptive Management

The proposal and latesinnualreport (for 2017) provide a useful synthesis of activities since
2011 Theproponents have made substantial progress in bbs&ing monitoring protocols for
abundance, harvesand escapement, as well as describing the distributions and densities of
larvae in the subbasinklabitat conditions are being assessed to help identify limiting factors
(e.g., water temperature regimesleficiencies of larval habitat, and potential passage
barriers).Despite some unexpected challenge2017caused by personnel changes, high
water levelsand new detection equipment, the project appears todrescheduleand

continues to provide impoent data for assessing status and trends of Pacific lamprey in this
study area.

The proponents are also collecting tissue samples for analysis by contractors to estimate
population genetics parameters (e.g., effective population size) and to investigatensinant
loads; however, it is difficult to evaluate progress on these objectives with the information
provided.Movement patterns are being assessed using both PIT and acoustic tags, and water
temperature is being monitored at several sites within tbeér Deschutes subbasin. The
information provided aboutheseactivities is insufficient to evaluate progress.

The proposal and 2017 Annual Report indicate that the project is evolving steadily and

creatively as information is gained, challenges are discal, and new hypotheses are

developed. M&E has led to changes in project operations and prompted the development of

new initiatives. For example, recapture rates were increased by using PIT tags instead of Floy
tags in thecapturerecapture studies anddaling additional PIT tag antennas at Sherars Falls.

New initiatives include(1)a recent effort to work collaboratively with ODFW and CRITFC to
develop ways to extend lamprey assessment activities into the John Day suylarak|B)

success inconvincingl yF 3SYSy i o6A2f23Aada G2 NBY2Q0S GKS
Creek based on inferences from juvenile surveys.

However, neither the proposal nor ti2017Annual Report describe the adaptive management
process (i.e., review cycles) by which decistorater course are being mad&éhe data being
collected during this project are primarily monitoring data to assess progress toward recovery,
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but the proposal does not adequately describe management objectives and activities, or the
process by which datiom this project will be analyzed to influence future management
decisions.

This project provides new knowledge on methodological issues and status and trends that are
broadly applicable throughout the Columbia Basin. The genetic sampling in this psoject
directly linked to a study of population structure, adaptatiand migration that spans the

lower Columbia and Snake river basins.

The 2017 and earli@nnualreports provide an appropriately detailed discussion of objectives,
methods and results. Té proponents have completeghnualreports in a timely fashion and
have published twelve of their protocols in the PNAMP web Sitere does not appear to have
been any sharing of findings in pemviewed literature.

A next step for the project is to aghe information that is being gathered to develop

restoration or conservation plans for Pacific lamprey in the subbasins they have been
monitoring. Are there plans to do so? Further explanation of what is being planned for the John
Day subbasin would heseful. Given that this project now involves four different subbasins, the
proponents are urged to consider ways to improve coordination and data sharing with
managers responsible for Pacific lamprey conservation in other subbasins.

In discussing the estiates of "effective population sizéased on genetic data (pageo8the
proposal), the proponents state that the estimates of 206 individuals in 2016 and 291 in 2017
are much lower than the escapement estimates (1,897 and 3,357 individuals, respectiaely)

0 KF G O #iStdingltd\iBterraine if one of the estimation methods is flawed, or perhaps
there is a high level of pigpawn mortality occurring Neither of these explanations may be
necessary it is important to recognize thate geneticallyeffectivepopulation size of a

naturally spawning fish population is typically much smaller thacetsugopulation size (i.e.,
10% is not extreme). A discrepancy is expected because the genetically effective population size
indicates the number of indiduals in an idealized population (characterized by a standard set
of assumptions about sex ratio, probability of mating and variation in productivity among
families) that would give rise to the same genetic diversity indices seen in the natural
population being studied. Most natural populations deviate substantially from the idealized
population. On the other hand, it is not clear in the text if the proponents actually
meangeneticallyeffectivepopulation size or instead are referring to the maximum nemaof
parents detected by parentage analysis, which would depend on the number of fish that
survived to spawn and the proportion of spawning fish whose progeny were represented in the
samples for genetic analysis.
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3. Methods: Project Relationships, WorkeE, and Deliverables

The proposal provides a good overview of activities and methods, and the 2017 Annual Report
provides sufficient detail for a rigorous review of methods. Methods seem appropriate and
both reports cite published literature to justifysaertions and support procedures.

An exception is the description of procedures for estimating the density of ammocoetes in
study streams. More detail is needed to explain the survey design and how the individual
electrofishing sites were chosen. The siteem to comprise an unspecified mix of previously
sampled sites and new sites that are easily accessible and look suitable for ammocoetes. For
this reason, it is not clear what the density statistics actually reprasérgeems like they

would represenjust the collection of selected sampling sites, perhaps reflecting something like
average density in the best habitat stratum in each stream. In the text they seem to be
reported as representing the average density in each stream. Estimating the averagig de

over all habitat types would require a random (or stratified random) sampling design. It's not
clear if this was done.

We agree with the proponents in expressing concern (page 22 of 2017 Annual Report) that
capturerecapture estimates of escapemetat the Warm Springs River might be biased by
releasing marked fish on the same bank as the WSNFH fish ladder in which they were trapped.
Releasing fish on both banks to ensure proper mixing seems like an appropriate precaution to
take in future.

This projet aims to serve a loatgrm monitoring and assessment function. The proposal and
2017 Annual Report, together with links to the PNAMP site, provide appropriate detail about
the types of monitoring activities that have been conducted or plan@mhtinuedassessment

of status and trends will be needed to evaluate the sustainability of current harvest rates
(~20%) and to decide if harvest regulations are required.
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201700500 Lamprey Conservation Initiative

1 Background info in TauruBroject proposal

Proponent:Bonneville Power Administration, Pacific States Marine Fisheries Commission, US
Fish and Wildlife Service (USFWS)

RecommendationMeets scientific reviewrderia (qualified)

Qualifications:

¢tKS L{wt NBO2YYSYR& (KIG GKS LINRPLRYySyita RSaON.
and suggestions below their upcoming annual report covering FY 2019 accomplishments

1. Objective #1 in the proposal is to evalugtepulation structure, yet none of the 13
deliverables addregsobjective #1. The ISRP believes this is a key objective, as there is
uncertainty about how local adaptation in fitness traits may be jeopardized by
translocation efforts. Consequently, we dhkle proponents to describe how ongoing
project activities will be used to elucidate regional population structure and the spatial
scale of adaptions in Pacific lamprey.

2. Explain how the Strategic Habitat Conservation (SHC) approach, described in the
Adapive Management section of the proposal, could be applied to individual Regional
Management Unit (RMU) projects. The ISRP suggests that critical requirements of an
adaptive management process are needed at the project level. A first step in any
adaptive mamagement approach is the formulation of quantitative and time explicit
objectives. A section in each project proposal should be dedicated to listing these
objectives. Additionally, each proposal should include an explanation of how project
implementation anl effectiveness will be evaluated. Combining quantitative objectives
with appropriate monitoring and evaluation is an essential feature of adaptive
management that should be strengthened at the project level.

3. Strengthen processes to reduce conflicts oénest and ensure the scientific objectivity
of the Conservation Team during the proposal review process. Research and assessment
projects selected for funding through this proposal should also be reviewed individually
by the ISRP to ensure sound study daesiand to alleviate concerns about potential
conflicts of interest.

4. Provide arempiricalassessment dfiow individual projects areontributing to
accomplishment of the overabbjectives of the InitiativeTheLamprey Conservation
Initiative has been funtioning since 200@nd BPAunded since 2017, but is unclear if
projects supported by the Initiative are making progréssachieve longerm
persistence of Pacific Lamprey and support traditional tribal cultural use over the U.S.
range¢
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Comment

This umbrella project proposal is intended to facilitate funding for high priority, but currently
unfunded, opportunities to restore, monitor, and evaluate lamprey abundance and distribution
within the Columbia Basin. It uses a process developed by thedPzanifiprey Conservation
Initiative to address the declines in abundance and distribution of Pacific lamprey, and
continuing threats to their existence in freshwater habitats throughout their U.S. range (Alaska,
Washington, Oregon, Idaho, and California).

We commend the proponents (particularly the-cbairs of the Conservation Team) and the
signatories to the Cooperative Agreeméat their collaborative effortsHowever, some
elements of the Initiative remain to be addressaad are listechs Qualificatios. It would have
been useful to demonstrate how component projects are addressing the hypotheses and
threats listed, and to describe in more detail the metrics and M&E procedures being used by
the component projects.

1. Objectives, Significance to Regidtragrams, and Technical Backgraund

The overarching goals of this umbrella project are to facilitate, coordinate, and pridtaiziéic
lamprey recovery actions throughout the states of Alaska, Washington, Oregon, California, and
Idaho. Secondarily theroponents seek funding faarioritized actions Currently, the

conservation agreement has 33 signatories that represent tribal, state, and federal natural
resource agencies.

¢CKS LINRLRalt fAada ag@miatdjPadifimpiey mplldiéh a202S OG0 A

structure;(2) identify global issues that are impacting Pat¢#faprey;(3) provide public
outreach;(4) facilitate data sharindb) identify and characterize Pacific Lamprey for the RMUs;
(6) identify, secure, and enhance watershed conditioostained in the RMUs; an(@) restore
Pacific lamprey to the RMUs. The ISRP considers these to be goal statements rather than
guantifiable objectives with timeline®nes thatcould be used to measure progress. (Note also
that these objectives have noelen modified to address the same concern in our previous
review,ISRP 20113). Given the broad scop# this initiative, it will likely be necessary to
develop multiple quantitative objectives for each goal. Within that format, biological metrics
could be incorporated into the objectives to address populasoale effects of management
efforts.

The promsal clearly explains why this project was initiated and how it is strategically consistent
with biological objectives identified in the Pacific Lamprey Restoration Initiative, as well as
critical uncertainties identified in the Fish and Wildlife Prograiowever,as noted abovefor

the purposes of this review, it is difficult to understand how this umbrella project stands in
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relation to other more specific projects that are also being reviewed, and a similar umbrella
proposal from CRITFC (20884nn d ISWI9y 4G ¢NRAROoFf t I OAFTAO [} YLINEB:

Thirteen deliverables are described. None addresses objectives 1, 3, or 4. The deliverables
represent individual projects that have been prioritized for funding in 2019. Each of these
projects should havés own quantitative objectives with anticipated completion dates.

2. Results and Adaptive Management

The project appears to have been successful in initiating and maintaining a process to address
the objectivesAll three components the Assessment, Consation Agreementand Regional
Implementation Plans (RiPhave now been created. Numerous cost sharing and collaborative
agreements have been signed among federal, regional, state, and tribal entities involved in the
Initiative. A structured prioritizatio of proposed projects is operating within the framework of

an adaptive management process.

The Initiative began in 2007. Since that time the project has gained signatories, helped establish
RIPs, established a formal process for evaluating submitted pedpoand funded lamprey

recovery actions. Projects wholly or partially funded by the Initiative have the potential to
FyagSNI ljdzSatAz2ya Ay (GKS F2tt26Ay3 OFGS3I2NARASa
Habitat, Mainstem Habitat, Fish Propagatittydrosystem Flow and Passage Operations,

Estuary, Plume and Ocean, Population Structure and Diversity, Predation, Contaminants, and
Climate Change.

¢ KS Ly five-fehrassegs@entiprovides the proponents with an opportunity to see the

effects that spnsored projects may have had on the status and trends of Pacific lamprey. It is

dzy Of SI NE K29 SOSNE K2¢g NBadzZ G6a 2F GKS LINR2SO0Q
modify or adjust their RIPs if that proves to be necessary.

The RIP developmeand project selection process of tiacificlamprey Initiative is expected

to identify and fill gaps that are not being addressed by current Columbia River Basin projects. It
is expected to foster the development of new methods and to provide additiamailedge on

status and limiting factors that will help to restore Pacific lamprey abundance throughout the
Columbia River Basin.

Project results will be reported in annual RIPs and the Initiative is currently developing a Pacific
Lamprey Data ClearinghaeisAdditionally, GIS support is available to display lamprey

distribution patterns, abundance, and threat daféhese tools, plus the organizational structure

of the Initiative, make it likely that lessons learned by individual projects will be widelgdhar
among the RMUs.
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Annualreports for 2018, the first year of funding for this project under the Fish and Wildlife
Program, are not expected until April 2019, and were not available for this review. This
proposal does not acknowledge our previous revie®RP 20173) nor does it include any
response to qualifications and concerns expressed in that review

The Initiative has released a number of other reports and documents, including a description of
the Pacific Lamprey Conservation Agreement, regional implementation plans, best
management practices to minimize impacts on Pacific lamprey, and practidaligas for

lamprey passage at fishways. The proponents suggest that these reports and other products
from component projects helped the Council develop aspects of its 2014 Fish and Wildlife plan
that were related to producing sefustaining populationsf Pacific lamprey. The project is also
working closely with CRITFC, USACE, BOR, tHeatnichbia PUDs, and state fish and wildlife
agencies on how to maintain, recover, and supplement Pacific lamprey in the Columbia Basin.

Surprisingly, only one reportas included in the Taurus database for this reviig unclear if
reports and publications from projects supported by the Initiative are accumulated and
available through the Initiative's offic&here is no mention in the proposal of a repository for
data obtained through projects supported by the Initiative.

It is also disappointing that no projects have been selected to focus on genetic identifichtion
populations and population structure. It seems that insufficient research is being conducted to
investigate the spatial scale of genetic adaptations within the Basin (a previous concern and
qualification from our previous revieWwdRP 20113)).

While the project contains a process for selecting projectacksa process for monitoring and
evaluating projects to determine the extent to which they are helping to achieve the goals and
objectives lited in the 2012 Cooperative AgreemeAtlack of quantification of the objectives

in the Cooperative Agreement will complicate assessment of individual projects and overall
success of the Initiative.

The proposal does not contain any discussion of leskameed. There is a need to assimilate

and share information on lessons learned through implementation of the component projects.

The program should develop and apptyadaptive managemergrocess where lessons

learned by researchers in each RMU cankébl Rf @ & KF NBR gAGK ff (KS

3. Methods: Project Relationships, Work Types, and Deliverables

The proposal describes how the Pacific Lamprey Conservation Initiative develops and prioritizes
proposals for conservation action or reseafoheach of 17 RMUs within thénited States

Four of these RMUs are in the Columbia River BR$iPsare developed for each RMU and

updated annually to document the status of, threats to, and opportunities for lamprey
restoration. The RIPs in turn guidevelopment of RMU project proposals. The RIPs are
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submitted to a Conservation Team comprising representatives of the Initiative from throughout
the Columbia River Basin. The Conservation Team prioritizes and submits prospective RMU
projects to the Polic¢ommittee for approval. The Policy Committee suggests where funding
for approved projects may be obtained.

A more formal description of the process for proposal development and selection within RMUs
would be of value to participants in the Initiative.€fk is a need to enhance assurances of
scientific objectivity during proposal development within RMUs and subsequent assessment by
the Conservation Team.

In the 2017 review, the ISRP asked a series of questions about this process:

What is the process faromposing and updating the RIP within each RMU?

Who develops the RIP for each RMU?

Do representatives from all signatories to the Initiative participate for each RMU?

Do organizations that are not signatories to the Initiative participate in the denedmt

of RIPs?

Are organizations that contribute to composing and updating RIPs also potential
recipients of funds for projects proposed based on the RIP for that RMU?

6. How are potential conflicts of interest addressed in the process?

7. How is scientific lbjectivity assured within the process of composing and updating RIPs?

PwnNPE

o

and about the process within the Conservation Team:

1. How is the Conservation Team composed?

Are all signatories to the Initiative represented within the Conservation Team?

3. Do all sigatories to the Initiative participate equally (1 signatory, 1 vote) on the
Conservation Team?

4. Are participants on the Conservation Team also potential recipients of project funds? If
so, how are potential conflicts of interest addressed?

no

Thesequestionda K2 dzf R 6S [ YA6SNBR Ay GKS LYAGAFGABSQa

The first level of M&E mentioned (the Strategic Habitat Conservation approach) is relevant to
the overall Initiative and to periodic revision of the RIPs. However, it does not appear to provide
an M&E framework for the individual projects selected. The ISRP does not understand how
M&E and adaptive management would be conducted within the individual projects
(deliverables 113). Methods for assessing the success of projects supported by the Veitiati

are not described in the proposal. The proposal does not provide links to proposals or reports
from individual projects to enable scientific review of the projects. Hypotheses being addressed
by individual projects are not described in the proposal.
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Fdl Chinook RM&E

199102900 Research, monitoring, and evaluation of emerging issues and
measures to recover the Snake River fall Chinook salmon ESU

1 Background info in TauruBroject proposal

Proponent:University of Idaho, US Fish and Wildlife Service (USFWS), US Geological Survey
(USGS)

RecommendationMeets scientific review criteria
Comment:

The ISRP was impressed by the proposal, remitiste, and theproject reviewpresentation.
There are, however, several items that the proponents should consider (these are detailed
below). Most importantly, the ISRP would appreciate knowirggtopics and timelines for
completing the multipart synthesis (i.e., peeeviewed publications) over the next year or two.

1. Objectives, Significance to Regional Programs, and Technical Background

Project objectives arto (1) inform recovery actions taken to increase the abundance,
productivity, and spawning distribution of natl-origin adults, and (2) inform recovery actions
taken to increase the abundance and diversity of nataradin subyearlings during early
freshwater rearing and migration. The project objectives are algdhed with the Snake River
fall Chinook salmorecovery plan, the current biological opinicandthe Council'014Fish

and Wildlife Progranand2017Research Plan.

However, the proponents should establish quantitative objectives, specific timelines, and
hypotheses to guide the research/monitoririthe stated objectives are actually work elements
described in vague terms as to what is expected to be accomplished. Although the project
objectives are not quantitative, the text associated with each objective identified criteria for
success. That saiché ISRP would like to see a leragpge vision articulated for the project, as
well as criteria for success identified for thasion.

The proponents mention that several regional programs use the data that are generated by the
project. However, it is natlear to the ISRP that these regional programs require those data.
Please consider adding letters of support from those programs to future proposals.

2. Results and Adaptive Management

Satus and trend monitoring of juvenile and adult fall Chinook arecdbsdandprovide

important information on the recovery of this E®U ¢ KS LIN2 2S00 Qa Y2y AG2NRY
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strong density dependence in fall Chinook salmon recruitment. The mechanism leading to this
is unknown. The ISRP also notes that millions athety fish are released with a large portion
(20% or more) unmarked, leading to less certainty about the status of the natural population.
The proponents and decisiemakers associated with this project should carefully consider
these issues in craftingtiure project actions.

The proponents make a few statements that would benefit from furtévgslanation:

1 Density dependence (p. &Althoughit is not likely that the capacity of the spawning
habitat is a large factor for the density dependent populatiesponse being observed
(Groves et al. 2013*), we have observed lasgale redd superimposition at some
spawning areas that could explain tdi$he ISRP is curious as to why other possible
factors(e.g., juvenile growthyvere not considered

1 Is there a pblication or document showing how the ltgcle and passage models are
linked (see p. 16)? And how are the outputs from that linkage effective in improving
population status and management?

1 The proponents state that they account for climate change, atieth, and potential
food web changes (p. 16Dy fitting stockrecruitment functions to predict changes in
adult and juvenile abundance from covariates derived from empirical data collected on
stream flow, temperature, and ocean conditiofihis is confsing to the ISRP since the
proponents do not collect data on these important factdfghat is the origin othese
data?

1 Budget (p. 22): It would be useful to know the amounts devoted to data synthesis and
preparation of professional publications in eactageas well as for public outreach.

3. Methods: Project Relationships, Work Types, and Deliverables

Although specific methodology was not described in the proposal, annual reports provided
more details. The reports noted that more accurate identificatibmenlds is needed.
Deliverables noted in the proposal included redd counts, spawner origin determination based
on PBT (300 fish), stock&cruitment analysis, juvenile PIT tagging, juvenile run reconstruction,
the life cycle model, and associated informatidhe project uses standard statistical methods.

Project relationships are described at several places in the proposal. However, the mechanisms
underlying these relationships are not always clearly descriBeglthere any problems or
issues associated thiproject relationships that ISRP could assist with in the near future?
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Chum and Fall Chinook in the Lower Columbia

200871000 Chum Salmon Restoration in the tributaries below Bonneville Dam

1 Background info in TauruBroject proposal

Proponent:Washington Department of Fish and Wildlife (WDFW)
RecommendationMeets scientific review criteria
Comment:

This is an ambitious, watbnceived restoration project #t covers a broad geographical area in
the lower Columbia River. The project includes habitat, fish propagation, and monitoring
components and it addresses the critical conservation need to protect and recover lower
Columbia River chum salmon populatiomiich are ESAsted. Recovery actions have been
prioritized by the proponents and their regional partners. Monitoring and evaluation has been
adequate to demonstrate that life cycle productivity (adult returns per spawR£B) is typically
higher for fi$1 spawning in constructed channels than for fish collected as hatchery broodstock
to produce progeny for release as f&g, and intermediate for fish that spawn naturally in
Duncan Creek. However, productivity is highly variable from year to year, aatbigtean 1 in

only ~50% of brood years, indicating the population may not yet besasthinable. Overall

chum salmon abundance in the ESU is vagibbt generally increasing since the low in 2008.
The proponents have made good progress toward the divgaal of chum salmon recovery

and are working with ODFW to develop a coordinated recovery effort for chum salmon in both
Washington and Oregon tributary populations.

1. Objectives, Significance to Regional Programs, and Technical Background

In 1999 chum salmon in the lower Columbia River were listed as threatened under the ESA,
leading to the recovery plan for chum salmon and the efforts by this restoration project. Three
broad/general objectives are clearly stated grattially quantitative(1) provice habitat

restoration and chum salmon spawning channel development in Washington State tributaries
of the lower Columbia Rivef2) create multiple selfustaining spawning populations (>1,000
adult returns annually) in each of three strata (Coastal, @Gesdaorge) in the lower Columbia
River and its Washington tributarig8) implement monitoring that provides accurate and
precise estimates of data for viable salmon population (VSP) analyses and data for managing
and evaluating enhancement projects. Rxdj objectives and anticipated results closely follow
FLILX AOFo6ftS 321 fta LINBaSydiSR Ay ntidigaed outeodms@i f Q&
biological objectives are not specified explicitly in the proposal, but one general expectation is
to follow FCRPS prioritization criteria and HSRG guidelines to establishstalhing

populations in each of the three strata. The proposal states that abundance targets for each
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population were included in Table 5 of the original proposal, but they werehrmws in the
current proposalResults from ongoing chum salmon recovery efforts indicate that
environmental conditions during spawning, incubation, fry migration and ocean residence can
have substantial effects on productivity (R/S values), and this mba##8cult to predict when
desired abundances might be achieved.

2. Results anddaptive Management

The proposal provides a comprehensive listing of recent habitat actions. These include design

and construction or rehabilitation of spawning channelsnowal of nonnative vegetation,

inventories and assessments of prospective restoration sites, and groundwater investigations.
Reintroduction efforts and the use of hatchery programs to augment natural chum populations

were also described and are ongoingiaties. Additionally, M&E activities are being employed

G2 S@OlrfdZa S GKS LINRP2SO0Qa KFIOAGFG NBadlwz2NI GAzZY
actions.Run reconstruction of the chum salmon populations is especially important for

evaluating VSP criteri Some objectives have already been achieved, while others are on track

G2 0SS YSio wSadzZ G6a FNRY (GKS LINP 2 S0OL7Regeartht KI @S
Plan as project results directly address questions in the Tributary Habitat, MainBtsim

Propagation, Population Structure and Diversity, Climate Change, Human Development, and
Monitoring and Evaluation Methods categories of the plan.

Il ydzZYOSN) 2F AYLINR@SYSyiGa Ay YSGUK2RAa KI @S 2004z
New procedires are being used to estimate population abundances in tributary and mainstem
spawning locations. Methods used to collect and tag adults were changed to reduce stress and
enhance the retention of tags usedaapturerecapture studies. Methods to markyeniles
produced from the project were changed from strontium and otolith thermal marking to
ParentageBasedTagging (PBT) to increase sample sizes and reduce uncertainty in estimates.
Additionally, environmental changes were made to the Duncan spawnggnetts to increase
eggto-fry survival rates. Changes to broodstock collection locations, fry release numbers, and
rearing locations were made in response to project dadhthese changes indicate that the
program is using adaptive management to refitseactions. For completeness, the program
should provide a description of its adaptive management process in its next annual report.

The lessons learned are generally specific to the project. However, the general recovery
approach of identifying extant gtk structure, determining the limiting factors faced by each
population segment, assessing habitat and prioritizing recovery actions has broad application
throughout the Basin and beyond.

Annual reports are routinely produced and made available. Prdigtzt are made available on
manyweb-based sites, including Coordinated Assessments, Fish Passage Center, Fish Books,
bh! 1 Qa {FftY2y t20Ldz I A2y { dzY Y| -JX, WDFW Haichebyl G I o |
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Future Brood, WDFW Salmonid Stock Inventory & SalmadSca 2 5C2 Qa CAAK ! ISA
YR 25C2Qa ¢So0ariusSo

One of the identified threats to the success of this effort is further human development in key

chum salmon spawning aredénot already occurring, we encourage the proponents to work

with others in the Basin to establish conservation easements or to use other suitable methods
to protect such areas from further development.

3. Methods: Project Relationships, Work Types, and Deliverables

Given the numerous activities in the project, methods are onlgflyrdescribed in the proposal
and readers are referred to more detailed reports and to procedures at the Pacific Northwest
Aquatic Monitoring Partnership (PNAMP) web site. Methods seem appropriate to evaluate
success of the chum salmon recovanrtions,but the methods were not reviewedly the ISRP

in detail. The current monitoring plan is briefly described. Summaries of results to date show
that monitoring has been adequate to compare trends in productivity among natural, channel
and hatchery spawners several core populations.

The genetic identity of broodstock collected at local donor sites outside the target rivers and
rationale for their use are not well explained. On the other hand, the decision to translocate all
G @2t dzy 1 SS NI | R dzfiniDui¢dh Camkyodhé sp@nnibdichahiddl Reems sensible as
a way to encourage local adaptation within the population.

The projectncludesone research projedb comparethe benefits of using adult spawners,
releases of fedry, and natural straying to aintain, reintroduce, or enhance lower Columbia
River chum salmon populationsormal hypotheses and expected time lines for when this
comparison might be completed should be describdddwever, given the high variation the
proponents have documented in 8Aalues it seems reasonable to assume that it will take
three or more generations for this assessment to be concluded.

199900301 Evaluate Spawning of Fall Chinook and Chum Salmon Just Below the
Four Lowermost Mainstem Dams

1 Backgroundnfo in TaurusProject proposal

Proponent:Oregon Department of Fish and Wildlife, Pacific Northwest National Laboratory,
Pacific States Marine Fisheries Commission, WashingtparBnent of Fish and Wildlife
(WDFW)

RecommendationMeets scientific review criteria (qualified)
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Qualifications:

The proponents should address tf@lowing qualifications in the& Statement of Work and next
annual report.

1. Develop and describe an adamimanagement process (i.e., internal review cycles) by
which progress will be assessed and decisions to alter course will be made. This
gualification reflects a persistent concern with many projects and is discussed more
generally in section Il (programmt@comments) of this ISRP review.

2. Attempt to quantify how effective this project has been in avoiding dewatering of chum
salmon redds. How many salmon redds were dewatered? How many more redds would
have been dewatered without information from this proj@ If this determination is
beyond the scope of this project, then explain why, and discuss how effectiveness could
be determined.

Final review comment:

The ISRP asked the proponents to provide responses on three primary issues summarized here
andprovidR Ay TFdzf Ay (GKS Gt NBftAYAYlFINE NBaLRyaS NJ

1. Provide a synthesis of the overall approach and methodology used to achieve project
objectives.

2. Describe lessons learned and adaptive management resulting from past and ongoing
researt and monitoring.

3. Describe the extent to which FCRPS operators use information from this project to alter
hydropower operations, as emphasized in the overall project goals.

CKS LINRPLRYSYyGaQ NBaLRyaS | RSIdzr G§St SesregReRtllB 8 4 S a
2 and 3. The additional information provided in the response should be included in the next
annual report.

Specific comments

Requestl is adequately addressed. The response provides details on the periodicity of redd
surveys, the methods usednd the types of biological samples and metrics collected. This
information is helpful for understanding the scope of the overall effort and should be included
in the next annual report. The proponents also explain how spawner abundance and the
likelihoodof redd dewatering were estimated. According to the response, spawner
abundances were recently +&stimated and the previous point estimates lie within the 95%
confidence intervals of the revised valugsis statement indicates that variance measures ar
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being calculated, as requested. However, the confidence intervals were not reported in
materials provided for review; they should be included in the next annual report.

RequesR is only partially addressed. The response includes several examplesooless

learned, indicating that the proponents have an internal process to test and modify methods to
meet their objectives. Key improvements include the development of real time data collection
using a buoy system to help identify emergence timing of chumaa a new method for
estimating the spawning abundance of Chinook salmon, and refinements to how water
temperature and water height data are collected. However, the response does not describe the
internal review process. The proponents should developeeniormal adaptive management
process and describe it in the next annual report.

Request 3 is only partially addressed. The proponents explain in general terms how project
findings about chum salmon spawning locations and emergence timing is provided to
interagency Technical Management Team (TMT) which attempts to regulate dam operations to
limit redd dewatering and to protect the fish from high levels of total dissolved gas. The
proponents also note that water elevation data from this project are use@8PA in Redlime
Kinematic surveys to help determine the probability of redds dewatering. However, the
response does not indicate the extent to which dewatering of redds has been avoided when it
would otherwise have occurred. Consequently, the ISRRable to judge the effectiveness of
the overall project. We recommend that the proponents attempt to quantify these benefits,
although we recognize that the proponents do not have direct control over TMT
recommendations for spill and flow.

Preliminary review response request:

1. Provide a synthesis of the overall approach and methodology used to achieve project
objectives Please include additional information on how the fall Chinook surveys are
conducted. How often do they occur, how are redd locationstified and marked, are
genetic samples being collected, are egg retention counts being made, are otoliths being
collected for possible microchemistry analyses, and what type of length data are
collected (e.g., FL, MEHMfbvide variance measures of theasyning population
estimates, as previously requested by the ISRP.

2. Describe lessons learned and adaptive managemeslting frompast and ongoing
research and monitoringdt is possible that the project consistently reviews its
operations and methods oa regular basis to determine if anything might be improved.
If this is the case, this procedure should be described in future regOrtthe other
hand,if a formal or quasformal adaptive management process is not yet in p|#oe
proponents shouleéstablishone. This will provide them opportunities to discuss and
possibly implement changes to existing procedures.
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3. Describe the extent to whicRCRPS operators use information from this project to alter
hydropower operations, as emphasized in the ovepadiject goalsThe ultimate goal of
this project is to collect data that can be used to reduce potential impacts of
hydropower operations on salmon spawning below the dafiie effectiveness of this
effort should be reported in the proposal and annual regoAs part of this analysis,
the proponentsshould describe and discuss the extent to which salmon redds were
dewatered, if at all.

Comment:

1. Objectives, Significance to Regional Programs, and Technical Background

The purpose of this ongoing researaidamonitoring project is tweold: (1) to assess the

extent of spawning by ESited fall Chinook salmon in the mainstem Columbia River so that

the Federal Columbia River Power System (FCRPS) can be managed to protect and enhance
these populations, an¢R) to collect riverbed temperature data so that the emergence timing

of ESAisted chum salmon can be estimated. This allows managers to know when chum salmon
emergence is complete and FCRPS operations can shift from protecting incubating chum
salmon to suporting spring spill operations to aid other species.

Realtime water temperature and water surface elevation data supplied by the project, for
example, are used by managers to prevent redd dewatering and estimate when chum salmon
fry emergence hasnded Additionally, field surveys are used to count fall Chinook adults,
carcasses, and redds, as well as collect biological information (scales, gender, length, fin clips,
CWT retrieval etc.) from carcasses. This information is passed on weekly to anotleet foroj

use inrun-reconstruction, abundance forecasting, and VSP monitofiihg.project seems to be
well-integrated with other regional programs that use these data, and it address¢sHEA

Action 17.

2. Results and Adaptive Management

The project hasoutinely supplied environmental data to hydrosystem managers. This
information has been used by managers to regulate hydrosystem flows to protedisiEsiA

chum salmon spawning immediately below Bonneville Dam. Additionally, biological information
on ESAisted fall Chinook has consistently been sent to personnel supported by project 2010
036-00 who use it to track the status and trends of fall Chinook spawning below Bonneville
Dam.Data from the project are helping to address questions in the Mainstehit&ta

Hydrosystem Flow, and Passage Operations, Population Structure and Diversity, and Climate
ChangeDl 6§ SI2NASa 2F GKS [/ 2dzyOAft Qa wnmt wS&SE NOK
Fish and Wildlife Programhich calls for sustaining abundaproductive, and diverse

communities of fish and wildliféAlthough the project reportedly collects and shares these

data, the proposal and annual reports do not describe the extent to which this information was
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used to shift FCRPS operations as statatsigoals, nor do they discuss the extent to which
salmon redds were dewatered.

Although an example of external adaptive management is descrilwediract examples are

provided on how the project has used adaptive managennaternallyto modify or impove its

objectives or methodsTheproposal states that data supplied by the project are used by
hydrosystemmanagers to adaptively manage flows to protect chum and Chinook using

spawning and incubation habitats below Bonneville Dam. This is an impodagtu2 ¥ LINR 2SO
datafor external adaptive managemertiut it does not address how or if the project has an

internal process to refine its own operations. Clearly some changes in methods have occurred.

The development of the redime data system that iséing used to convey hourly temperature

and water height data would be one example how the project has changed. There are likely

others as well.

In general, the results produced by the project are largely applicable to the project and its end

users. HowewdEZ (G KS RS@St2LIYSyld FyR dzaS 2F Ad&a aNBI f
hourly water temperature and water height information could be a valuable tool for others

examining the possible effects of dam operations on fish and wildlife populations.

Project reports have been produced on a timely basis, data has been provided to end users on a
regular basis, and peMB GA SGSR LJzof AOIF GA2y & 2y a2YS 2F (K¢
published.

While the information provided by this project are undoubtedly fusethere are some short
comingsthat need more discussion in the annual reports and proposal. For exaarpiaal
reportsshould describe the extent to which salmon redds were dewatered, if at all in response
to water elevation fluctuations. To what extewere data from this project used to shift FCRPS
operations as a means to protect salmon redds, as stated in its goals? To what extent has the
project addressed previous ISRP qualifications, including the development of confidence
intervals for spawnin@€hinook salmon? Specific information on lessons learned and adaptive
management are needed.

3. Methods: Project Relationships, Work Types, and Deliverables

Methods seem appropriate but are not described in sufficient detail (or linked adequately via
~10 potocols) in the proposaMethods for monitoring water temperature and elevation at
chum spawning sites are described in detail in prevesusialreports. Methods for estimating

fall Chinook abundance below McNary, John Day and The Dalles dams wetecwsibented in

the Annual Report for 2002006, but no comparable documentation has been provided for
surveys below Bonneville Dam. A qualification of the IERE)-44b) reviewwas to provide

more detail on methods-or example, how often are boat and foot surveys conducted, how are
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redd locations identified and marked, are genetic samples being collected, are egg retention
counts being made, are otoliths being collected forgbke microchemistry analyses, and what
type of length data are collected (e.g., FL, MEHP)?

No formal description is provided on how the project monitors whether it is meeting its
objectives. Howevethe expected hourly delivery of environmental inforniat and weekly
submission of biological data to end usékely servesthis purpose. Because of the immediate
YSSR T2NJ a2YS 2anyiitérGptioniNiRdats flowr @odld bR kyuickly recognized
and corrected if possible. Nevertheless, the prsal and annual report should discuss these
issues.

Artificial Production RM&E

198909600 Genetic Monitoring and Evaluation (M&E) Program for Salmon and
Steelhead

1 Background info in TauruBroject proposal

Proponent:National Oceanic and Atmospheric Administration
RecommendationMeets scientific review criteria
Comment:

This is a weltleveloped and weltlesigned proposal to increase our understanding of the

effects of artificial propagation on salmonid populations. The project is credited with pioneering
many of the genetic monitoring tools now widely used by salmon researchers. It has
consistently provided valuable information to regional managers and headfieets within and
outside of the Basin to address issues raised in FCRPRBA3 and the Fish and Wildlife
Program.

The proponents have responded thoughtfully to questions raised by the ISRP in the last review
(ISRP 2018), and plan to continue to address these issues through ambitious new research
described in the current proposal. We continue to encourage the proponents to find ways to:
(1) evduate the contingent historical effects of low initial population sizes and low

proportionate natural influence (PNI) in the study populations; (2) identify the genetic versus
environmental causes of reduced relative reproductive success (RRS) in steelh@$8) move

the acclimation site in Little Sheep Creek to control for environmental effects on RRS which are
now understood.
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1. Objectives, Significance to Regional Programs, and Technical Background

The proposal includes 15 clearly defined objectived aire implicitly quantitative (i.e., include
metrics). Of these, 12 were added, in part to address a qualification arising from the previous
ISRP review$RP 20180 @ ¢ KS L{wt Qa O2y OSNya KI @S y24 06SS

The proposal clearly explains why this project was initiated and how it addresses two biological
objectives identified in previouSCRPBiological Opinionand four critical uncertainties the
Fish and Wildlife Program.

Nine deliverables all involve quantitative assessments, and each is linked to at least one
objective. Seven of the new objectives are not associated with any deliverable, but these cases,
the objective is itself a veryscific task that could be considered as a deliverable.

No specific timelines are provided but should be included in work plans, annual reports, and
future proposalsThe proponents point to the continuing need to monitor genetic changes, to
extend time sees to improve statistical power to detect differences in reproductive success,
and to identify heritable effects in the second generatibnsome cases, the tasks are expected
to occur annually (e.g., genetic monitoring of reference populations andiatiahs of RRS). In
other cases, specific endpoints could not be established without some preliminary results (e.g.,
objectives 1115 to develop new genetically based monitoring tools).

Results will aid in understanding and mitigating the genetic riksiag artificial propagation

in salmon and steelhead recovery. A particularly important issue, to be addressed in part by
Objectives 6 and 8, is to understand how the history of hatchery supplementation affects RRS.
RRS values measured in the study papahs might be misleading (biased high relative to

more natural populations) if the natural origin population had historically experienced
significant domestication and/or bottlenecks of low effective population size.

2. Results and Adaptive Management

The project has consistently met its objectives and provided tribal, state, and federal agencies
with genetic monitoring information. It has clarified evolutionary relationships among salmon
populations in the Snake River and provided new insights on dempbigreecological, and
evolutionary processes in these populations. Results from the project are being used within the
region to make management decisions.

This type of monitoring work is now an essential part of hatchery reform and the goal of using
widegread hatchery propagation in recovery of natural populations. Overall, these projects
illustrate that hatchery origin and natural origin interactions can be similar in some locations
and species, yet strikingly different in others. The ultimate goal edelstudies is to investigate
the causal mechanisms behind any observed deficits in RRS. The more that can be learned
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