


Sechrist presented work done in 2023 within the Columbia Plateau BOR facilities at
Potholes Reservoir (Goose Island) and Banks Lake (Twinning Island and Goose Island
at Banks Lake) that were carried out by U.S. Department of Agriculture Wildlife
Service’s Animal and Plant Health Inspection Service staff. J. Sechrist was invited to
present to the PRCC because of coordination with RTR in 2023 to implement the work.
The following questions and discussions were raised during the presentation:

RTR confirmed that the initial graphic shows the passive integrated transponder
(PIT)-tag recoveries reported by out-migration year for all salmonids.

C. Dotson asked about the seemingly low number of peak breeding pair counts
(8) but relatively high number of egg counts (74) at the Potholes Reservoir.

A. Evans (RTR) responded that the peak pair counts reflect the number of
nesting pairs that successfully nest and reside at the site for many weeks. The
egg count may be greater because some pairs fail to reside at the site for the
entire period. Nesting also occurred outside of the May to June period, which is
the period of greatest concern for out-migrating salmon and steelhead. Surveys
occur from mid-April through early June; there could be birds that are prospecting
before or after that period, but late-season nesters generally fail.

C. Dotson asked whether any successful young were observed on Goose Island
in the Potholes. J. Sechrist responded that zero hatchlings and zero fledglings
were documented.

J. Sechrist said that implementation of tern exclusion at Crescent Island on the
Mid-Columbia River by the U.S. Army Corps of Engineers (ACOE) led to
concerns that Caspian terns dissuaded from other sites could move into new
sites, such as Banks Lake. The BOR responded to that concern by implementing
a survey in May to monitor the Banks Lake site with plans to continue in future
years. The BOR is trying to monitor and survey other facilities within the
Columbia Basin project and coordinated closely with RTR over the season. A
new interagency management plan will be implemented in 2025 for monitoring on
Banks Lake; a similar effort will be done this year (2024) led by BOR biologists.
The BOR does not have a depredation permit to manage colonies if they are
encountered, but they will continue to track numbers and may pursue permits if
numbers increase in the future. Alternative dissuasion methods will be
considered within the regulatory context of the Migratory Bird Treaty Act.

C. Dotson said Grant PUD has been working with the BOR on Goose Island at
Potholes Reservoir for many years and noted that effort and focus committed by
BOR to the avian predation management has been impressive in 2023.

J. Sechrist concluded with BOR'’s survey plans for future years.

A. Evans (RTR) gave a presentation entitled Avian Predation in The Columbia Plateau
Region (CPR), 2023 (Attachment B). He presented outcomes from the portion of RTR'’s
monitoring efforts funded by the Priest Rapids NNI fund. He acknowledged Quinn
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Payton and Nate Banet of RTR who performed much of the work. RTR’s proposal for
work in 2024 was distributed by L. Rohrbach on Thursday, January 4, 2024, for review
by the PRCC (Attachment C). The following questions and discussions were raised
during the presentation:

Seven sites with known colonies are monitored; the two historically largest sites
are at Crescent Island, just downstream of the confluence of the Columbia and
Snake rivers, and Goose Island at Potholes Reservoir.

Regarding the adaptive management triggers and numbers of colonies
monitored, C. Dotson asked whether the number of colonies to be monitored
were chosen because of the impact level on smolts or based on the number of
sites. He asked whether this accounts for colonies that are outside of the
locations managed by action agencies. A. Evans answered that he was not sure
about how the colony number was selected, although Goose Island was one of
the largest colonies, and sites were likely chosen because there were federal
partners who had jurisdiction in those areas.

C. Dotson asked who is implementing adaptive management at Crescent Island
starting in 2023. A. Evans answered it is a partnership between ACOE, the
Columbia River Inter-Tribal Fish Commission, and the U.S. Fish and Wildlife
Service’s McNary Refuge.

A. Murdoch asked whether the number of potential nesting sites in the Columbia
Plateau is known if birds are deterred from the previous nesting sites. A. Evans
answered that since monitoring was initiated in the late 1990s, only nine sites
have been identified with Caspian tern colonies across the entire Columbia
Plateau, and all are associated with gull nesting. Gull colonies can be an
indicator of potential future Caspian tern nesting areas. There has been pressure
on Caspian tern colonies since 2014 due to management efforts, yet no new
sites have been identified; therefore, they do seem to be habitat limited.

T. Lorz asked how the programs were able to lower the predation rates in 2023
enough to meet the thresholds established in management plans that were not
met previous years. A. Evans said Caspian tern numbers are lower than previous
years, but predation rate is also related to colony location relative to where prey
are available. For instance, Caspian terns preferentially predate on steelhead,
and a relatively small colony at Goose Island can have a large effect. T. Lorz
asked whether the relatively short steelhead run duration in 2023 may have been
a factor, and A. Evans answered said yes, that is one of the variables among
several others that determine annual predation rate.

A. Murdoch asked why mid-Columbia salmonid populations are not shown in the
data tables. A. Evans said today’s presentation is limited to salmon and
steelhead populations (by evolutionarily significant unit or distinct population
segment) that are subject to predation through the entire foraging range of the
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colony. The colonies are definitely preying on mid-Columbia populations
downstream of their colony, but to show comparable predation rates, the data
would not encompass the entire overlap in ranges. There is work in progress to
identify predation rates on Yakima River fish. Later in the presentation, A. Evans
showed substantial estimated predation rates on mid-Columbia populations by
Caspian tern and other species.

A Murdoch asked whether there is any correspondence between a reduction in
Caspian tern predation with an increase in gull predation—whether
compensatory predation is occurring so that predation rate is a function of their
overall abundance. He asked whether the per capita predation rate is changing
through time for these species. A. Evans said that can be observed downstream
to Bonneville Dam, but no survival estimates can be made below Bonneville Dam
in the estuary. There are some per capita predation rates made for some species
and colonies that appear to be steady through time. Compensatory predation
would be shown if there was no relationship between predation and survival. If
there is a relationship, it is additive, and two relationships trending in the opposite
direction can offset each other. A. Murdoch said this is being observed with fish
predators; large reductions have been observed in the number of Northern
Pikeminnow, however there may be large increases in walleye and bass
although they are lacking that information. A. Evans said he would share a paper
that suggests a functional response of predator numbers to increases in
steelhead numbers; as more prey are in the environment, the predators can be
swamped. However, the colonies of double-breasted cormorants in the estuary
are too large to be swamped. It is interesting to consider whether control of one
predator is opening up a niche for another predator to fill. A. Evans said the
evidence is convincing that avian predation has been reduced on the mid and
upper Columbia.

T. Lorz asked whether the terns are focusing their activity near the dams where
fish are most susceptible (and where there is more management ability), or
whether they prey in the open reservoirs, which may be more challenging to
manage. A. Evans said data from high resolution acoustic tags show that gulls
disproportionately forage near dams; however, that is not the case for terns.
Terns do not like people and associated structures, cars, and activity. They
solo-forage, unlike gulls, and largely forage in the open reservoirs.

K. Murdoch thanked RTR for including an evaluation of predation rates by
hatchery or natural origin in the PRCC proposal for 2024 work. She said that last
year, she had requested inclusion of fish tagged by other upstream programs
that are passively detected at Rocky Reach Dam in addition to fish tagged at
Rock Island and did not see that included in the proposal. She said it would be
interesting to evaluate predation on the different hatchery programs in the Upper
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Columbia River region to begin to work toward population-specific predation
rates. The hatchery programs are diversely managed with different age at
release, size at release, acclimation sites, and broodstock origin. For instance,
Wells Hatchery releases fish directly into the Columbia River, and other
programs release fish to from tributary acclimation sites, and Winthrop National
Fish Hatchery produces a 2-year steelhead smolt, and very small fish are
released from acclimation sites. It would be interesting to see this analysis of
groups tagged and released upstream of Rocky Reach Dam because it might
inform hatchery program management. K. Murdoch said she would help gather
information on tagging rates of Upper Columbia River hatchery programs.

Q. Payton said the analysis can evaluate fish detected at Rocky Reach and
tagged at Rock Island in the coming year.

Bryan Nordlund said the work proposed in 2024 will be discussed in the regular monthly
PRCC meeting on January 23. He concluded that it is gratifying to see the outcome of
this use of the NNI fund as a result of the Priest Rapids Salmon and Steelhead
Settlement Agreement.

[I.  Next Meetings

The next regular PRCC meeting will be virtual only, scheduled for January 23 at
9:00 a.m. (links to be included in the agenda).

. Attachments:

Attachment A — Reclamation’s Avian Predation Management within the Columbia
Plateau Region — 2023

Attachment B — Avian Predation in The Columbia Plateau Region (CPR), 2023
Attachment C — PROPOSAL: Avian Predation on ESA-listed Juvenile Salmonids
on the Middle Columbia River, 2024
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SUMMARY OF RESULTS (CPR Colony Monitoring) KTR

::::::::::::::::

Terns still attempting to nest on Goose and
Crescent islands, but colony sizes reduced

STRONG FIDELITY OF TERNS TO REGION

ADAPTIVE MANAGEMENT UNDERWAY

@ Occurring at Goose, Crescent, Blalocks, and Badger
islands. No adaptive management at Lenore or
Sprague lakes.

47% DECLINE IN REGIONAL TERN POP (2023)

Breeding population declined as much as 76% in 2020.
Total number of terns, however, above threshold target of

200 pairs

OTHER AVIAN PREDATORS MORE NUMEROUS

Gulls most numerous, followed by pelicans. Cormorant
colony sizes similar to terns in CPR



2023 PRELIMINARY RESULTS

Predation Rates




2023 TERN PREDATION RATES (CPR) kTR

RRRRRRRRRRRRRRRR

ESU/DPS Banks Lake * Goose Island Badger Island Crescent Island | Blalock Islands
NC NA NA NA NA NC

SR Sockeye

SR Sp/Su Chinook NC <0.1% <0.1% 0.2% (0.1-0.4) 0.1% (<0.1-0.2) NC
UCR Sp Chinook NC NA NA NA NA NC

SR Fall Chinook NC <0.1% <0.1% 1.0% (0.4-2.1) 0.5% (0.2-1.3) NC
SR Steelhead NC <0.1% <0.1% 1.9% (1.2-3.2) 0.7% (0.4-1.4) NC
UCR Steelhead NC 0.6% (0.3-1.2) 0.4%(0.2-0.8) 1.4%(0.9-2.5) 0.8% (0.4-1.6) NC

* No established colony (NC) but prospecting adults were observed

» All estimates were < 2.0% per ESU/DPS, per colony meeting target threshold

» All cumulative estimates (all colonies combined) < 5.0% per ESU/DPS meeting threshold
Preliminary



REAL TIME RESEARCH
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TERN PREDATION RATES AND SURVIVAL (CPR)

Smolt Survival Rate
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2023 GULL CONSUMPTION (CPR)

::::::::::::::::

ESU/DPS m Badger Is. Blalock Is. * Miller Rocks Is.*
NA NA

SR Sockeye NA 1.2% (0.9-1.7)  3.3% (2.4-4.7)

I ARG 0.2% (0.1-0.5)

UCR Sp Chinook

SR Fall Chinook

SR Steelhead

UCR Steelhead

NA
0.7% (0.1-2.7)
0.7% (0.3-1.3)

2.8% (1.8-4.6)

0.9% (0.3-1.7)
NA

0.6% (0.1-3.2)

2.6% (1.0-4.9)

5.8% (2.1-9.9)

* JMS model estimate (survival from LGR to MCN)

0.2% (0.1-0.6)
NA

1.0% (0.2-3.7)

1.3% (0.6-2.5)

1.8% (1.0-3.4)

0.4% (0.1-1.7)
1.0% (0.1-4.9)
1.2% (0.9-1.7)
1.4% (1.1-1.8)

3.4% (2.1-5.3)

2.0% (1.0-3.5)
2.6% (1.1-5.4)
3.4% (2.5-4.8)
3.4% (2.8-4.2)

4.3% (2.6-6.9)

Preliminary



2023 CORMORANT PREDATION KTR

UCR Steelhead 0.5% (0.1-1.9) 0.3% (0.1-0.9)

<0.1% 2.1% (1.1-4.6)
<0.1% 1.3% (0.2-4.9)
<0.1% 2.2% (1.3-3.9)
UcRSteelhead
MCR Steelhead

MCR Steelhead

Pre/iminasrX



2023 PELICAN PREDATION (CPR) TR

ESU/DPS Badger Island

SR Sockeye NA

SR Sp/Su Chinook 0.1% (<0.1-0.3)
UCR Sp Chinook NA

SR Fall Chinook 0.2% (0.1-1.1)
SR Steelhead 0.6% (0.1-1.6)
UCR Steelhead 0.7% (0.2-2.7)
MCR Steelhead -

» Impacts on select stocks (e.g., Yakima, Umatilla, and URB Chinook) greater than those of UCR & SR fishes;
research on-going (results anticipated June 2024).

» Consume adult-sized salmonids, especially sockeye, and impacts are substantial in some years (upwards of
8% of upstream migrants and 38,000 adults); research on-going (results anticipated June 2024)

Preliminary



SYSTEM-WIDE PREDATION RATES (CRB)
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Avian Colonies

REAL TIME RESEARCH
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CUMULATIVE PREDATION (System-wide)

Snake River Subyearling Chinook

Mortality Rate
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2023 REACH-SPECIFIC PREDATION RATES (System-wide)
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BIOTIC FACTORS (CPR) KTR

In-progress
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SUMMARY OF RESULTS (Tern Predation Rates; CPR) KTR

LOWEST LEVELS OF TERN PREDATION SINCE 2020
Predation rates < 2% at all colonies in 2023

PREDATION ON UCR STEELHEAD REDUCED, ON AVERAGE,
SINCE 2014

Strong relationship between tern predation and

smolt survival; additive modelling on-going

BIOTIC FACTORS INFLUENCE SUSCETIBILITY

Rear-type, length, abundance, and others.
Analysis of 2023 factors on-going




SUMMARY OF RESULTS (Other Predation Rates) KTR

Rates often comparable to or greater than those

PREDATION BY OTHER AVIAN SPECIES SUBSTANTIAL
‘: of terns, especially on steelhead by gulls

SYSTEM-WIDE PREDATION LEVELS SUBSTANTIAL
Rates consistently highest on steelhead, upwards
40% of all smolts in some years; greatest mortality

source during outmigration

REACH-SPECIFIC PREDATION LEVELS VARY
Highest estimates in 2023 were from cormorants
in the CRE, especially birds on AMB

Rear-type, length, abundance, and others

BIOTIC FACTORS INFLUENCE SUSCETIBILITY
@ Analysis of abiotic factors on-going
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2024 PRCC PROPOSAL
With Cost Share from BPA

OBJECTIVE 1 OBIJECTIVE 2
Assess efficacy of Assess changes in
tern management colony size

(terns and other
predator species)

» Same objectives as 2023. Cost sharing with BPA has been secured for 2024.
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http://www.pbase.com/jpkln/calgull

Rock Island Dam — Steelhead Smolt PIT-tagging Effort
T presumed Rear-tipe

Year

Hatchery (%)

Wild (%)

2008

5,373 (73.9%)

1,898 (26.1%)

2009

5,150 (72.4%)

1,964 (27.6%)

2010

5,387 (73.1%)

1,978 (26.9%)

2011

5,961 (76.9%)

1,795 (23.1%)

2012

5,107 (76.1%)

1,605 (23.9%)

2013

4,284 (72.7%)

1,609 (27.3%)

2014

5,686 (74.2%)

1,977 (25.8%)

2015

5,105 (72.2%)

1,964 (27.8%)

2016

4,965 (73.4%)

1,799 (26.6%)

2017

5,776 (77.7%)

1,660 (22.3%)

2018

5,261 (72.7%)

1,980 (27.3%)

2019

3,201 (72.8%)

1,196 (27.2%)

2020

4,895 (71.6%)

1,946 (28.3%)

2021

6,366 (78.7%)

1,724 (21.3%)

2022

4,579 (73.7%)

1,634 (26.3%)

2023

6,172 (73.7%)

2,205 (26.3%)

REAL TIME RESEARCH



REAL TIME RESEARCH

CUMULATIVE PREDATION & SURVIVAL (RIS TO BON)

Upper Columbia River Steelhead
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CUMULATIVE PREDATION & SURVIVAL (LMJ TO BON) KTR

Snake River Steelhead
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CUMULATIVE PREDATION & SURVIVAL (LGR TO BON) kTR

Snake River Steelhead
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PROPOSAL: Avian Predation on ESA-listed Juvenile Salmonids on
the Middle Columbia River, 2024

Submitted To: Priest Rapids Coordinating Committee/Grant County PUD
Submitted By: Real Time Research, Inc. (RTR)
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2024 Avian Predation Proposal GPUD/PRCC

TECHNICAL PROPOSAL

PROJECT BACKGROUND

As a supplement to funding from federal partners (U.S. Army Corps of Engineers [Corps], Bonneville
Power Administration [BPA], and the Bureau of Reclamation [BOR]), Grant County Public Utility
District (GPUD) and the Priest Rapids Coordinating Committee (PRCC) provided cost share to conduct
a system-wide assessment of avian predation in the Columbia River basin, with a focus on evaluating
the efficacy of the Inland Avian Predation Management Plan (IAPMP), a plan that was first
implemented in 2014 (USACE 2014). The goal of the IAPMP is to reduce predation on ESA-listed
juvenile salmonids by Caspian terns nesting at colonies in the Columbia River Plateau (CRP) region.
The plan targeted the two largest historical tern colony breeding sites in the region, namely Crescent
Island on the Columbia River and Goose Island in Potholes Reservoir. The objectives of the plan were
to use passive nest dissuasion techniques (i.e., fencing, stakes, rope, flagging, woody debris, and
vegetation plantings) to eliminate tern nesting habitat on both islands and to use active nest
dissuasion techniques (human hazing) and egg collection as an adaptive management tool to ensure
terns were not able to establish colonies and raise young at either site (work currently being carried
out by BOR and its contractors). Concomitant with management implemented as part of the IAPMP,
the plan called for monitoring and evaluating the efficacy of those management components and
actions at both the colony- and system-level (work proposed here, with cost sharing from the BPA and
Corps), including measuring changes in colony size and predation impacts of terns and other
piscivorous waterbirds (e.g., double-crested cormorants, American white pelicans, California and ring-
billed gulls) on ESA-listed juvenile salmonids in the Columbia River basin.

To-date, results from studies funded by GPUD/PRCC have helped evaluate the outcome of management
implemented as part of the IAPMP and to identify new or emerging concerns involving avian predation.
In 2023, this included coordination with the BOR to help ensure management actions at Goose Island
and elsewhere in Pothole Reservoir were effective during the breeding season and to assist with
identifying priority areas to scan for smolt PIT-tags after the breeding season to estimate predation
impacts. We also worked closely with the Columbia River Inter-Tribal Fish Commission (CRITFC), the U.S.
Fish and Wildlife Service (FWS), and the Corps to guide efforts in dissuading terns from nesting on
Crescent Island and Badger Island in the Columbia River. We also continued to monitor the efficacy of
elevated John Day Pool levels during peak smolt outmigration period that eliminated Caspian tern
nesting habitat at the Blalocks. Research has also helped to identify several emerging predation
concerns, like predation by America white pelicans on Badger Island on adult Sockeye Salmon, predation
by double-crested cormorants on Chinook Salmon on Hanford Island and Cresent Island (an incipient
colony site), and predation on steelhead by Caspian terns on Lenore Lake, colonies that forage within
the Priest Rapids Project. Although both colony size and smolt predation rates by Caspian terns nesting
at the managed colony sites (Goose Island, Crescent Island) have been reduced, with some of the
displaced terns nesting at alternative sites outside the basin, displaced terns have also recruited to
extant or incipient colony sites in the CRP region (Evans et al. 2023). For example, Caspian terns have
recently re-established the colony site on Crescent Island and on Badger Island, located on the Columbia
River, just 2 Rkm upriver from Crescent Island.

Preliminary results from 2023 indicate that the IAPMP Caspian tern colony size target of less than 40
breeding pairs was exceeded at the Badger Island colony (260 pairs), the Lenore Lake colony (81
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2024 Avian Predation Proposal GPUD/PRCC

breeding pairs), and the Crescent Island colony (88 pairs). The over-all goal of less than 200 Caspian tern
pairs at all CRP colonies combined was also exceeded for the tenth consecutive year. The predation rate
target of less than 2.0% per salmonid ESU/DPS, per colony, however, was achieved for the first time
since the Plan was initiated in 2014. The highest predation rates were 1.4% (95% credible interval = 0.9—
2.4) and 1.9% (1.2-3.2) on Upper Columbia River steelhead and Snake River steelhead, respectively, by
terns breeding on Badger Island in 2023. Predation rates on all other ESA-listed ESUs/DPSs evaluated
were less than 1.0% per colony, per ESU/DPS, in 2023. Similarly low levels of tern predation were last
observed in 2020, when only the tern colony on the Blalock Islands in John Day Reservoir exceeded the
2% threshold on Snake River steelhead at 2.2% (0.7-5.4), a colony site that has been inactive since 2021
(Evans et al. 2023).

The cumulative predation rate on Upper Columbia River steelhead by Caspian terns from all colonies in
the CRP region has been, on average, substantially lower post-management (7.6% post-management
versus 20.0% pre-management; Roby et al. 2021, Chapter 2). In 2023, preliminary data indicates that
cumulative predation rate on Upper Columbia River steelhead by all tern colonies in CRP region was
3.2% (2.4—-4.5), amongst the lowest observed since estimates of predation were first available in 2008.
Preliminary estimates of survival were also amongst the highest, with an estimated 79.8% (66.8-87.4) of
steelhead surviving passage from the tailrace of Rock Island Dam to McNary Dam in 2023. Despite
measurable success in reducing predation rates by tern colonies since 2014, predation by other colonial
waterbird species (double-crested cormorants, American white pelican, California and ring-billed gulls)
and colonies have been similar to, and some cases higher than, those of tern colonies in CRP region. For
example, preliminary results indicate that the cumulative effects of consumption by all gull colonies on
Upper Columbia River steelhead during smolt passage from Rock Island Dam to McNary Dam were
estimated at 10.7% (6.9—15.5) in 2023. These results elucidate both the dynamic nature of avian
predation, as well as the need for ongoing adaptive management to maximize and sustain (year-over-
year) the benefits to smolt survival associated with managing piscivorous waterbirds throughout the
basin.

PROJECT OVERVIEW

The work proposed here would be part of a system-wide effort to monitor, evaluate, and adaptively
manage avian predation in the Columbia River basin with cost sharing from the BPA, Corps, and BOR.
In 2024, BPA and Corps are once again funding research, monitoring, and evaluation studies focused
on avian predation in the Columbia River estuary and on the lower Columbia River between Bonneville
Dam and the confluence of the Snake and Columbia rivers. This work will include both aerial and
ground-based surveys needed to assess colony size and smolt predation rates (using smolt PIT tags
detected/recovered on bird colonies) of both managed and unmanaged piscivorous waterbirds within
the study area. Aerial surveys generally provide information on colony location and size at the time of
the survey, while ground-based monitoring provides information on nesting chronology, nesting
success, and factors that influence nesting success. As was the case in previous years, the Corps and
BOR will be funding ongoing management actions in the Columbia River estuary and in the CRP region
as part of the IAPMP in 2024. The CRITFC, FWS, and Corps will also be placing woody debris on
Crescent and Badger islands to prevent or limit tern nesting and the Corps is planning to maintain
elevated water levels in the John Day Reservoir to flood upland nesting habitat thereby preventing
tern nesting on the Blalock Islands in 2024.
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Funding from the PRCC in 2024 would support avian predation studies in the CRP region for those
colonies that are within foraging distance of the Priest Rapids Project, to include Potholes Reservoir,
Lenore Lake, Banks Lake, Island 20, Hanford Island, and any incipient colonies that form in the CRP
region above the Snake River confluence. Furthermore, funding from the PRCC would supplement
funding received from BPA to conduct a system-wide assessment of avian predation on ESA-listed
salmonid stocks from the Columbia Basin and will produce information needed to adaptively manage
ongoing avian predation management plans to maximize their benefits in increasing smolt survival (see
Table 1 for cost sharing). Specifically, this funding would continue to allow us to (1) evaluate the
response of Caspian terns and other waterbirds to nest dissuasion activities on Goose Island and
elsewhere at Potholes Reservoir, (2) determine changes in distribution and colony size of Caspian terns
and other piscivorous colonial waterbirds nesting on or near the mid-Columbia River, (3) determine
relative changes in predation rates on salmonid smolts by Caspian terns and other piscivorous colonial
waterbirds nesting on or near the mid-Columbia River, and (4) provide technical assistance to the PRCC
and regional partners in the development and adaptive management of short- and long-term plans to
reduce bird predation on salmonids from the mid- and upper-Columbia rivers.
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Table 1. Potential cost sharing for avian predation RM&E in the Columbia River basin in 2024. RM&E at
colonies marked in (1) green would be completed with funding from BPA (approved), (2) yellow would be
completed by Corps (approved), and (3) blue would be completed with cost sharing from the PRCC (if
approved). A system-wide assessment of avian predation would depend on receiving funding for all the
work elements listed below. Avian predator species are Caspian terns (CATE), double-crested cormorants
(DCCO), American white pelicans (AWPE), and California and ring-billed gulls (GULL).

System-wide Assessment of Avian Predation on the Survival of Juvenile Salmonids
in the Columbia River basin, 2024

Colony Census
Flight1  Flight 2 Flight 3 Ground PIT Recovery Predation Rates

Estuary

East Sand CATE

East Sand DCCO

PIERs CATE

Astoria/Megler Bridge DCCO
Channel Markers DCCO
Rice Island CATE

Miller Sands Spit AWPE
Troutdale Towers DCCO
Incipient CATE/DCCO/AWPE
Loafing Sites (~1-2)
Lower Columbia
Miller Rocks GULL

Blalocks CATE/GULL
Crescent CATE/GULL/DCCO
Badger CATE/GULL/AWPE
Foundation DCCO

Incipient CATE/DCCO/AWPE
Mid-Columbia

Island 20 GULL

Hanford Reach DCCO
Potholes CATE

Sprague CATE/DCCO

Lenore CATE

Banks CATE

Incipient CATE/DCCO/AWPE
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PROJECT OBJECTIVES & TASKS

This work is part of a comprehensive program to implement avian predation management plans
(including adaptive management) and evaluate action effectiveness of those plans. Specifically, the
work proposed here is a continuation of work to evaluate the IAPMP in the CRP region to meet the
stated management goals. This work will not only evaluate action effectiveness, but also will inform
adaptive management actions that could be implemented to maximize the benefits to juvenile
salmonids by managing avian predation in the CRP region. Similar to years past, cost sharing provided
by other agencies in 2024 (i.e., BPA, Corps, and BOR) greatly reduces the costs to do the work
proposed below with funding from the GPUD/PRCC (i.e., an economy of scale).

Objective 1. Evaluate response of Caspian terns and other piscivorous colonial waterbirds to
nest dissuasion activities on Goose Island and elsewhere in Potholes Reservoir.

As was the case in all years since management was implemented in 2014, we anticipate that some
Caspian terns will attempt to nest on Goose Island and elsewhere in Potholes Reservoir in 2024. As part
of this objective, we would continue to monitor the activities of terns on Goose Island and at potential
breeding sites in northern Potholes Reservoir from April through July. A combination of boat-based and
aerial surveys would be used to assess tern colony attendance (i.e., number of adults) and colony size
(i.e., number of breeding pairs) at sites within Potholes Reservoir. As part of this effort, we will share our
in-season results with BOR and/or its contractor, information that will be used to adaptively manage tern
dissuasion activities in 2024.

Data collection methodologies used as part of this objective would follow established protocols (Roby
et al. 2002; Antolos et al. 2004; Roby et al. 2014; Adkins et al. 2014; Collis et al. 2015, 2016, 2017; Evans
et al. 2022, 2023) such that the data collected in 2024 could be compared with data collected in
previous years, with the main goal of evaluating the efficacy of management activities implemented on
Goose Island and elsewhere in Potholes Reservoir in 2024. We would coordinate our activities with BOR
and its contractors so that there is no duplication of effort. Like 2023, was also propose an additional
late aerial survey (see Table 1) of Goose Island and elsewhere in Potholes Reservoir in 2024 to better
identify patterns of colony attendance and colony size, particularly in areas that are not visible from a
boat and where terns have successfully nested in recent years. Results of these surveys would be
shared with the BOR to help inform in-season adaptive management strategies.

Objective 2. Determine changes in nesting distribution and colony size of Caspian terns and
other piscivorous colonial waterbirds on or near the mid-Columbia River

Periodic monitoring (bi-weekly or monthly, depending on the colony) would be conducted at
prospective colony sites in the CRP region above the Snake River confluence to help evaluate the
consequences of management actions implemented as part of the IAPMP. We would assess whether
reductions in colony size associated with nest dissuasion actions at Goose Island and elsewhere in the
Potholes Reservoir area and at Crescent, Badger, and the Blalock islands were off-set by
commensurate increases in the occupancy and/or size of tern colonies at unmanaged colony sites
upstream of the confluence of the Snake and Columbia rivers (e.g., Lenore Lake, Banks Lake), where
terns may continue to consume significant numbers of juvenile salmonids (see Objective 3). Finally,
data on colony location and size collected at part of this objective would also be used to determine
which colony sites to scan for smolt PIT tags after the breeding season (see Objective 3).
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Grant County Public Utility District/Priest Rapids Coordinating Committee, Ephrata, Washington; and
the Oregon Department of Fish and Wildlife, Salem, Oregon. 788 pp.

USACE (U.S. Army Corps of Engineers). 2014. Inland Avian Predation Management Plan:
EnvironmentalAssessment, January 2014. U.S. Army Corps of Engineers, Walla Walla District,
Northwestern Division, Walla Walla, Washington.

COST BY OBJECTIVE

Estimated cost of the work proposed to the GPUD/PRCC in 2024 are provided by objective (see below).
Breaking out costs by objective should allow for partial funding decisions, if funds to complete all the
work proposed here were unavailable. As was the case in previous years, most of the funding for avian
predation RM&E in the Columbia River Basin in 2024 continues to come from other sources (e.g.,

BPA). Costs are the same as those in 2023, adjusted for known increases due to inflation (e.g., cost of
fixed-winged aerial surveys) and required insurance by Grant County PUD.

Objective |Description Estimated Cost

1 Evaluate response of Caspian terns and other piscivorous colonial waterbirds
to nest dissuasion activities on Goose Island and elsewhere in Potholes $55,591
Reservoir

2 Determine changes in the nesting distribution and colony size of Caspian
terns and other piscivorous colonial waterbirds on or near the mid- $70,484
Columbia River

3 Determine changes in survival and predation rates on salmonid smolts by
Caspian terns and other piscivorous colonial waterbirds nesting on or $174,720
near the mid-Columbia River

4 Provide technical assistance to GPUD/PRCC in developing and adaptively
managing short- and long-term plans to reduce avian predation on juvenile $13,134
salmonids

Total Cost $313,929
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