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The Exxon Valdez Oil Spill Trustee Council administers its programs free from unlawful
discrimination against any persons based on race, religion, color, national origin, age, sex,
physical or mental disability, marital status, pregnancy, or parenthood. Each state and federal
agency that implements programs funded by the Trustee Council also has legally mandated
anti-discrimination policies that apply to any contracts entered into as a result of this FY2023
Work Plan. To obtain more information about the anti-discrimination policies of individual
agencies, click on the link provided below for that agency.

USDA: http://www.usda.gov/wps/portal/usda/usdahome?navid=NON DISCRIMINATION

NOAA: https://www.noaa.gov/organization/inclusion-and-civil-rights

USDOI: http://www.doi.gov//pmb/eeo/index.cfm

ADF&G: http://www.adfg.alaska.gov/index.cfm?adfg=home.oeostatement

ADOL: http://doa.alaska.gov/dop/eeo/

ADEC: http://doa.alaska.gov/dop/eeo/
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PLEASE COMMENT

You can help the Trustee Council by reviewing this draft work plan and letting us know your
priorities for the Fiscal Year. You can comment by:

Mail: 4230 University Drive, Suite 220
Anchorage, AK 99508-4650
Attn: Draft Fiscal Year 2023 Work Plan

Telephone: 907-278-8012
1-800-478-7745
Collect calls will be accepted from fishers and boaters who call
through the marine operator.

Fax: 907-276-7178

E-mail: dfg.evos.restoration@alaska.gov



mailto:dfg.evos.restoration@alaska.gov
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FY24-FY26 Budget Reallocation Recommendations

Budget reallocation requests were submitted by the projects below and reviewed at the January 26, 2024, Trustee Council meeting. Please see project pages in this work plan for
additional details. Unless indicated, the amounts do not include GA as funds have already passed through fiscal managing agencies. Please note that the Work Plan is a working
document and may be revised as needed throughout the fiscal year. Please contact the EVOSTC office if you would like exact funding amounts.

Long-Term Research and Monitoring Program FY24-26 Reallocation Recommendation
FY24-FY26
Page Project Number Prlncu?al Project Title Total ) Science PAC Ex‘ecutlve Trustee Council
Investigator Reallocation Panel Director Approved
Requested
15 2422LTRM Lindeberg LTRM Science Administration $713,278 $713,278 $713,278 $713,278 $404,188
106 24120113 Janzen Data Management Program (amount includes GA) $81,373 $81,373 $81,373 $81,373 $81,373
General Restoration
FY24-FY26
Page Project Number Prlncu?al Project Title Total ) Science PAC Ex‘ecutlve Trustee Council
Investigator Reallocation Panel Director Approved
Requested
DI
184 24220508 Thielke Standardized High-Resolution Wetlands and Hydrography Data $1,000,448 r:\j/iZ\oNt $1,000,448 S0 $1,000,448




FY23 - FY33 Proposal Funding Recommendations

The funding described in this document is for the EVOSTC Annual Budget and the 2222LTRM Program Management Project which were submitted in FY22 in response to the FY22-
31 Invitation. FY22 funding was approved at the January 18, 2022, Trustee Council meeting. FY23-FY31 funding requests for both projects and FY32-FY33 EVOSTC Annual Budget
were decided on at the October 5, 2022, Trustee Council meeting. Additional FY23 funding for project 23120113 was approved for required data management services for project
23120114-N at the November 30, 2022, Trustee Council meeting. Please note that the Work Plan is a working document and may be revised as needed throughout the fiscal year.
Please contact the EVOSTC office if you would like exact funding amounts.

Trustee Council Administration FY22-33 Funding Amount Recommended

page Proiect Number Principal Proiect Title # Years FY23-26 FY27-31 FY32-33 Total Science PAC Executive Trustee Council
8 ) Investigator ) Proposed Requested Requested Requested Requested Panel Director Approved
EVOSTC EVOSTC General Not Not
8 23220100 Admin Operating Budget 11 $6,193,844 $7,095,951 $2,950,634 $16,240,430 Applicable $16,240,430 Applicable $6,193,844

Long-Term Research and Monitoring (LTRM) Program

Page Proiect Number Principal Proiect Title # Years FY23-26 FY27-31 FY32-33 Total Science PAC Executive Trustee Council
8 y Investigator ] Proposed Requested Requested Requested Requested Panel Director Approved
. LTRM Science Did not
15 2322LTRM Lindeberg Administration 9 $734,634 $1,810,073 S0 $2,544,707 review $2,544,707 $734,634 $734,634
LTRM Fiscal & Did not
15 2322LTRM Hoffman Outreach 9 $2,260,170 $3,204,731 S0 $5,464,901 review $5,464,901 $2,260,170 $2,260,170
Administration
. Killer Whale . .
74 23120114-N Matkin Monitoring 4 $385,359 0 0 $385,359 $385,359 Did not review $385,359 $126,000
106 | 23120113 Janzen Data Management 1 $12,780 0 0 $12,780 Did not $12,780 $12,780 $12,780
Program review
LTRM TOTAL | $3,392,943 $5,014,804 S0 $8,407,746 $385,359 $8,022,387 $3,392,943 $3,133,584
FY23-26 FY27-31 FY32-33 Total Science PAC Executive Trustee Council
Requested Requested Requested Requested Panel Director Approved
FY23 TOTAL (Fall 2022 Meeting Cycle) | $9,586,787 | $12,110,755 $2,950,634 $24,648,175 $385,359 $24,262,816 $3,392,943 $9,327,428




FY23 - FY26 Approved Projects

The funding described in this table is FY23 — FY26 approved funding amounts for the EVOSTC General Operating Budgets and EVOSTC Projects. Please note that the Work Plan is a
working document and may be revised as needed throughout the fiscal year. Please contact the EVOSTC office if you would like exact funding amounts. These projects were
approved at the Council’s October 2021, January 2022, October 2022, and November 2022 meetings. Please see FY22 — FY31 Work Plan, Fiscal Year 2022 for recommendations
for projects that were not funded for FY22. The Fiscal Year for this Work Plan is FY23.

Trustee Council Administration

Page Project Principal Project Title # Project FY23 FY24 FY25 FY26 Total for
8 Number Investigator ! Years Years Approved Approved Approved Approved FY23-FY26

8 23220100 EVOSTC Admin EVOSTC General Operating Budget 4 FY23-FY26 $1,509,651 $1,626,605 $1,472,312 $1,585,277 $6,193,845
Long-Term Research and Monitoring

Page Project Principal Project Title # Project FY23 FY24 FY25 FY26 Total for

8 Number Investigator ! Years Years Approved Approved Approved Approved FY23-FY26
11 22110853 Kaler et al. Pigeon guillemot restoration 1 FY23 $48,560 SO S0 S0 $48,560
13 22210128 :t";'lme"' Labunski | ¢\ tus and trends of EVOS injured seabirds 4 FY23-FY25 $294,894 $252,595 $177,274 ) $724,763
Branson & . S
91 22220201 Hetrick-Price Chugach Regional Ocean Monitoring Program 4 FY23-FY26 $529,451 $517,738 $558,054 $589,310 $2,194,553
98 22220202 Hauri Continuation and expansion of ocean 4 FY23-FY26 $138,800 $120,900 $123,400 $124,900 $508,000
acidification monitoring
102 22220203* :rea'F"”m'er | Walleye pollock-Pacific herring interactions 4 FY23-FY26 $439,448 $397,465 $294,421 $451,606 $1,582,940
101 23120113 Janzen Data Management 4 FY23-FY26 $394,207 $411,819 $401,524 $373,476 $1,581,026
14 2322LTRM Lindeberg LTRM Science Administration 4 FY23-FY26 $177,451 $181,530 $185,698 $189,955 $734,634
14 2322LTRM Hoffman LTRM Fiscal & Outreach Administration 4 FY23-FY26 $544,215 $558,974 $573,444 $583,537 $2,260,170
26 22120111-C | Branch hMe‘?:i'g'”g and stock assessment of PWS 4 FY23-FY26 $142,324 $157,049 $159,716 $164,729 $623,819
32 22120111-E Hershberger Herring disease program 4 FY23-FY26 $340,276 $349,558 $359,580 $373,970 $1,423,383
37 22160111-F | Morella Herring surveys and age, sex, and size 4 FY23-FY26 $194,336 $194,086 $172,224 $177,807 $738,452
collection and processing
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Ecological interactions between Pacific herring

41 22220111-1 Rand et al. and Pacific salmon in Prince William Sound, FY23-FY26 $264,567 $174,303 $177,990 $182,704 $799,563
Alaska

46 22120114-C | Arimitsu & Piatt Ezf(ifigfh Distribution, Abundance, and Body FY23-FY26 $320,312 $330,005 $340,091 $350,586 |  $1,340,994
52 22120114-D Ostle & Batten Continuous Plankton Recorders FY23-FY26 $87,736 $89,928 $92,175 $94,477 $364,316
55 22120114-G Campbell Oceanographic Conditions in PWS FY23-FY26 $256,008 $262,407 $268,967 $275,692 $1,063,074
59 22120114-H Coletti Nearshore ecosystems the Gulf of AK FY23-FY26 $700,465 $734,488 $601,513 $607,275 $2,643,741
62 22120114-1 Danielson GAK1 Monitoring FY23-FY26 $154,018 $152,471 $204,638 $210,507 $721,634
65 22120114-L Hopcroft Seward Line Monitoring FY23-FY26 $242,009 $248,059 $254,264 $231,089 $975,421
69 22120114-M Kaler PWS Marine Bird Surveys FY23-FY26 $410,406 $93,483 $331,540 $102,037 $937,465
74 23120114-N Matkin & Durban Long-term killer whale monitoring FY23 $126,000 SO S0 S0 $126,000
83 22120114-0 Moran & Straley Humpback Whale Predation on Herring FY23-FY26 $203,430 $199,754 $204,337 $203,411 $810,931
87 22200114-P Esler & Lindeberg Lingering Oil Component Project FY25 SO SO $10,242 S0 $10,242

LTRM TOTAL $6,008,914 $5,426,611 $5,491,087 $5,287,069 $22,213,680

*Project 22220203 was terminated in FY23.

Mariculture




Page Project Principal Proiect Title # Project FY23 FY24 FY25 FY26 Total for
8 Number Investigator ! Years Years Approved Approved Approved Approved FY23-FY26
113 22220300 Hetrick-Price PWS kelp mariculture development for habitat |, FY23-FY26 $614,545 $588,385 $621,085 $129,013 $1,953,028
restoration and local economy
Social, cultural and economic assessment of
125 22220301 Poe et al. kelp mariculture opportunities for coastal 4 FY23-FY26 $668,224 $727,174 $775,129 $667,528 $2,838,055
villages within the EVOS spill zone
Sustainable mariculture development for
134 22220302 Hoffman et al. restoration and economic benefit in the EVOS 4 FY23-FY26 $2,637,726 $2,637,783 $2,637,489 $2,637,285 $10,550,283
spill area
MARICULTURE TOTAL $3,920,495 $3,953,342 $4,033,703 $3,433,826 $15,341,366
Education and Outreach
Page Project Principal Proiect Title # Project FY23 FY24 FY25 FY26 Total for
8 Number Investigator ! Years Years Approved Approved Approved Approved FY23-FY26
Community Organized Restoration and
160 22220400 Wong R 4 FY23-FY26 $2,508,119 $2,444,292 $2,445,434 $2,603,513 $10,001,358
Learning Network
167 22220403 Twardock PWS natural history symposium 4 FY23-FY26 $19,179 $19,179 $19,179 $19,179 $76,716
Preservation of subsistence and cultural
170 22220405 Johnson practices for the Alaska Native people of the 4 FY23-FY26 $189,170 $189,170 $189,170 $189,170 $756,680
Chugach region
EDUCATION & OUTREACH TOTAL $2,716,468 $2,652,641 $2,653,783 $2,811,862 $10,834,754
General Restoration
Page Project Principal Proiect Title # Project FY23 FY24 FY25 FY26 Total for
8 Number Investigator ! Years Years Approved Approved Approved Approved FY23-FY26
175 23230502 Lomax ﬁ:\egae':i\r’]\;azﬁr Act assessment of beaches with 4 FY23-FY26 $138,740 $215,778 $178,684 $125,230 $658,432
178 22220503 Counceller Alutiiq museum & archaeological repository 3 FY23-FY25 $1,828,290 |  $1,504,863 $0 $0 $3,333,153
sustainability project
180 22220505 Johnson Chugach region archaeological repository and 4 FY23-FY26 $2,914,360 |  $2,183,853 $468,346 $137,095 $5,703,654

museum




Port Graham Corporation general restoration

182 22220507 Moonin and habitat protection 4 FY23-FY26 $1,485,496 $925,504 $1,092,000 $990,895 $4,493,895
184 22220508 Thielke Geospatial wetlands and hydrography data 3 FY23-FY25 $32,921 $32,921 $32,921 $0 $98,763
across the EVOS region
GENERAL RESTORATION TOTAL |  $6,399,807 $4,862,919 $1,771,951 $1,253,220 $14,287,897
Habitat Enhancement
Page Project Principal Project Title # Project FY23 FY24 FY25 FY26 Total for
8 Number Investigator ! Years Years Approved Approved Approved Approved FY23-FY26
188 23230602 Johnson & Kenai Pfenlnsula streambank rehabilitation and 1 Fy23 $395,796 %0 %0 %0 $395,796
Mazzacavallo protection
190 22220608 Shepard et al. Port Graham habitat enhancement 4 FY23-FY26 $1,500,000 $1,500,000 $1,000,000 $679,087 $4,679,087
192 22220610 Drzazgowski Kenai Peninsula stream watch 4 FY23-FY26 $102,067 $102,067 $94,791 $87,515 $386,440
194 22220611 Martin Big Eddy restoration and improvements 3 FY23-FY25 $3,434 $2,161,350 $2,161,350 $S0 $4,326,134
196 22220612 thrzslfe Namitz, Eyak Lake weir restoration 3 FY23-FY25 $4,718,016 $113,745 $106,848 ) $4,938,609
HABITAT ENHANCEMENT TOTAL |  $6,719,313 $3,877,162 $3,362,989 $766,602 $14,726,066
Habitat Protection (no projects approved in FY23)
FY23 FY24 FY25 FY26 Total for
Approved Approved Approved Approved FY23-FY26
GRAND TOTALS for FY23 - FY26 $27,274,648 $22,399,280 $18,785,825 $15,137,856 $83,597,608




EVOSTC General Operating Budget Description



Project Number: 23220100
Project Title: EVOSTC General Operating Budget

Primary Investigator(s): Shiway Wang, EVOSTC Executive Director
Joy Maglaqui, EVOSTC Executive Assistant

PI Affiliation: EVOSTC Project Manager: ADF&G

EVOSTC Funding Requested:

FY22 FY23 FY24 FY25 FY26 FY22-26 Total

$1,497,845 $1,509,651 $1,626,605 $1,472,312 $1,585,277 $7,691,690

FY27 FY28 FY29 FY30 FY31 FY27-31 Total

$1,297,646 $1,328,454 $1,502,191 $1,391,568 $1,576,093 $7,095,951

FY32 FY33 FY32-33 Total
$1,457,877 $1,492,757 $2,950,634
Abstract:

The budget structure is designed to provide a clearly identifiable allocation of the funds supporting
Trustee Council activities. The program components are:

* Program Management and Operations
e IT and Website Support

e Science Program

* Public Advisory Committee (PAC)

¢ Habitat Program

e Trustee Agency Funding

The budget estimates detailed within program components are projected based upon prior-year
actual expenditures and expected needs for FY23 — FY31 and an additional two years (FY32 —33)
after program and project completion for staff to complete Council activities in preparation for the
end of the Council. The component items cover operational costs associated with developing,
implementing, and overseeing current Trustee Council program objectives. Starting in FY22, costs
previously categorized under the Trustee Agency Project Management component were moved to
Program Management and Operations and the Trust Agency Funding components. Each Trust
Agency is allocated $50,000 to fund agency liaisons and staff to assist Trustees with any Council tasks
and activities. Habitat Program activities are anticipated to wind down at the end of FY26 but may
need additional time in the second five-year cycle to complete. Upon conclusion of the programs and
projects, Council staff are anticipated to need at least two years to carry out actions including final
reporting and archiving activities and physically closing the office.

To accommodate the new five-year EVOSTC meeting cycle, approval of this budget also authorizes
staff to finalize an annual budget for each of the following 10 budget cycles (FY24 — FY33). Each fiscal
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year after FY22 is adjusted by an increase of 2.5% from the year before to include anticipated
changes such as inflation, merit-step increases, payroll benefit increases, and cost of living
adjustments. The five-year plan also adjusts for biennial review conducted by entities including the
Science Panel and Public Advisory Committee, Council staff and agency staff as applicable. Biennial
review will occur during FY24 to review progress during the first two years of multiyear projects,
FY26 to review progress during years three and four of multiyear projects, FY28 to review progress
during years five and six of multiyear projects, FY30 to review progress during years seven and eight
of the multiyear projects. Future Council meetings and full-review cycles are also anticipated to
occur in FY26 and FY31.

Funding Recommendations (September 2022):

Science Panel PAC Executive Director Trustee Council

Not applicable Fund Not applicable Fund for FY23-FY26

PAC Comments
Date: September 2022

It is noted that the PAC expressed support for the Council staff’s needs to continue administering the
programs.

Funding Recommendations (Fall 2021):

Science Panel

PAC

Executive Director

Trustee Council

Not applicable

Fund

Not applicable

Not reviewed

Funding Recommendations (January 2022):

Science Panel

PAC

Executive Director

Trustee Council

Not applicable

Not applicable

Not applicable

Fund FY22

PAC Comments

Date: September 2021

It is noted that members of the PAC acknowledged and commended staff for the work being done
and there were concerns expressed by individual PAC members of the amount of work for the
number of staff. One PAC member mentioned that combining the Science Director and Executive
Director positions seemed like a great deal of responsibility to ask of one person but that the acting
ED seems to be performing well.




Long-Term Research and Monitoring Program Project Descriptions
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Project Number:

Project Title:

22110853 *FY23 LAST YEAR OF PROJECT*

Pigeon Guillemot Restoration Research in Prince William Sound

Primary Investigator(s): Robb Kaler
PI Affiliation: USFWS Project Manager: USFWS
EVOSTC Funding Requested (includes 9% GA)
FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$47,361 $48,560 SO SO SO $95,921

See FY21 Work Plan for FY17-21 funding history.

Non-EVOSTC Funding

First line is from National Fish and Wildlife Foundation Grant, second line is USFWS in-kind support

FY22

FY23

FY24

FY25

FY26

FY22-26 Total

$28,600

$28,600

S0

S0

S0

$57,200

Total Past EVOSTC Funding Authorized (FY07-22): 52,724,061
Total EVOSTC Funding Authorized (FY07-22) and Requested (FY23): 52,772,621
Total Non-EVOSTC Funding (FY12-23): $2,477,500

Abstract:

*This abstract is excerpted from the Pl’s Proposal, dated 08.12.2021, budget updated 08.12.2021.

Historically, the Naked Island Group had the largest breeding population of pigeon guillemot
(Cepphus columba) in Prince William Sound (PWS), Alaska, but it declined over 90% after the 1989
Exxon Valdez QOil Spill. Following the effects of the oil spill, predation of adults and their nests by
introduced American mink (Neovison vison) was the primary factor limiting population recovery.
During a 5-year pigeon guillemot restoration project, which included mink removal from guillemot
nesting areas, counts of pigeon guillemots at Peak, Naked and Story islands have more than doubled
from 2014-2018 (69 to 167 individuals) and numbers of known nests increased more than four times
(11 to 51 nests). In 2019, we began a second 5-year monitoring effort (2019-2023) at the Naked
Island Group. Our objectives were to: (i) search for evidence of mink in guillemot breeding areas, (ii)
monitor the recovery of pigeon guillemots, and (iii) monitor relative food availability, using black-
legged kittiwakes (Rissa tridactyla) as indicators.

Our 2021 effort to continue monitoring the population recovery of pigeon guillemots at the Naked
Island Group was highly successful. No mink were recorded visiting bait stations and no mink tracks
were observed at the 10 high-use areas identified during previous intensive trapping efforts.
Guillemot population counts were conducted in early June 2021 and numbers of guillemots
continued to increase at the Naked Island Group compared to previous years (2014-2019). Nest
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counts of black-legged kittiwakes were conducted and while results are pending, preliminary
indications are that 2021 has been a “poor” year for fish availability in PWS. Together, these data will
inform future management actions by determining if mink are absent from the islands, measure the
rate of recovery of pigeon guillemots following the removal of mink, and provide an indicator for
productivity patterns of ocean conditions, which will assist interpretation of pigeon guillemot
population trends.

Funding Recommendations (Fall 2021):

Science Panel PAC Executive Director Trustee Council

Fund Fund Fund Fund

Science Panel Comments
Date: September 2021

This project would continue to monitor mink presence-absence at the Naked Island group and the
population trend of pigeon guillemots nesting there. It would also continue to monitor productivity
of black-legged kittiwakes at 22 colonies in PWS as an index of forage fish, in particular herring,
availability to guillemots and other predators. The PlIs note additional species of waterfowl and
seabirds that appear to have benefited from the removal of mink. We are supportive of the project
and have no substantive comments on the proposal other than to encourage the Pls to begin
publishing results from this work.

PAC Comments
Date: September 2021

It is noted that the PAC requested that the Trustees prioritize the ongoing projects with long-term
data sets.

Executive Director Comments
Date: October 2021

| concur with the Science Panel and PAC.
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Project Number: 22210128

Project Title: Status and trends of EVOS injured seabirds in the Kenai Peninsula
coast and Kachemak Bay

Primary Investigator(s): Tuula Hollmen, Elizabeth Labunski et al.
PI Affiliation: ASLC, USFWS Project Manager: ADF&G, USFWS

EVOSTC Funding Requested (includes 9% GA)

FY22 FY23 FY24 FY25 FY26 FY22-26 Total

$289,810 $294,894 $252,595 $177,274 S0 $1,014,574

See FY21 Work Plan for FY17-21 funding history.

Non-EVOSTC Funding

FY22 FY23 FY24 FY25 FY26 FY22-26 Total

$87,221 $91,813 $52,052 $47,433 S0 $278,519

Total Past EVOSTC Funding Authorized (FY12-22): $568,410
Total EVOSTC Funding Authorized (FY12-22) and Requested (FY23): $863,304
Total Non-EVOSTC Funding (FY12-23): $279,338

Abstract:

*This abstract is excerpted from the Pl’s Proposal, dated 08.13.2021, budget updated 08.13.201.

We propose an integrated study of status and trends of Kittlitz’'s murrelet (Brachyramphus
brevirostris), marbled murrelet (B. marmoratus), and pigeon guillemot (Cepphus columba) in two
regions impacted by the Exxon Valdez Qil Spill (EVOS): Kenai Peninsula Coast and Kachemak Bay. Our
overall goal is to provide information about trends in abundance and productivity of these three
injured seabird species that are not recovering from EVOS or whose recovery status in unknown,
thus supporting the EVOSTC in assessment of their recovery status. Kittlitz’s murrelet and marbled
murrelet two seabird species that were impacted by EVOS, with an estimated 5-10% and 6-12% of
the spill zone population killed by acute oiling, respectively. Recovery status of Kittlitz’s murrelets
following the EVOS remains unknown, while marbled murrelets have not recovered to their pre-Spill
numbers. Kittlitz’s murrelet became a candidate species for listing under the Endangered Species Act
in 2004 and was found not warranted for listing in 2013 due to insufficient or inconclusive
knowledge, but remains a species of conservation concern for the US Fish and Wildlife Service. The
marbled murrelet is more abundant and widespread in Alaska but remains a species of conservation
concern due to evidence of population declines and is listed as a Threatened species from British
Columbia to California. Pigeon guillemot populations in Prince William Sound have declined by an
estimated 67% since the 1970s, and an estimated 10-15% of the spill area population died from
acute oiling. Pigeon guillemots will be monitored in the Kenai Peninsula coast study area.
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Our objectives for murrelets are to 1) Estimate current population sizes and decadal trends in
abundance, 2) Characterize abundance patterns and identify factors influencing patterns, and 3)
Estimate productivity trends. Knowledge gained about population levels and trends in productivity
will provide information to assess recovery status of these species. Our objectives for pigeon
guillemot are to estimate current population size, trends in distribution, and trends in relative
abundance in the Kenai Peninsula coast study area.

This would be the first proposed effort to bring together data on both murrelet species, in
conjunction with oceanographic data, from all sub regions of the spill zone. Available historical data
provide a cost-efficient opportunity to examine decadal trends, patterns of distribution over time,
and habitat use. Furthermore, historical and on-going oceanographic and zooplankton studies in the
region will enable us to examine potential influences of environmental conditions on murrelet and
guillemot population trends. Our project builds a team of expertise and partnerships among multiple
state and federal agencies, private non-profit entities and the university to accomplish scientific,
management, and education objectives outlined in the proposal.

Funding Recommendations (Fall 2021):

Science Panel PAC Executive Director Trustee Council

Fund Fund Fund Fund

Science Panel Comments
Date: September 2021

This continuing project will extend time series on abundance, distribution, and estimates of
productivity of marbled and Kittlitz’s murrelets and pigeon guillemots in Kachemak Bay and the
Kenai Fjords for an additional five years. The project was approved for funding by the Council in FY20
but delayed the start of the project due to COVID-19 related challenges. Field work did occur in FY21,
but two surveys were not conducted as planned due to the ongoing pandemic. Surveys are
scheduled for FY22.

PAC Comments
Date: September 2021

No specific comments.

Executive Director Comments
Date: October 2021

| concur with the Science Panel and PAC.
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Project Number: 2422LTRM (Integrated Program Management only)

Gulf Watch Alaska Long-Term Research and Monitoring Program of
Marine Conditions and Injured Resources

Project Title:

Primary Investigator(s): Mandy Lindeberg, Katrina Hoffman

Pl Affiliation: NOAA, PWSSC Project Manager: NOAA, PWSSC

Note: This program proposal includes the Integrated Program Management project (formally project
21120114 A-B). The Integrated Program Management project was approved for FY22 at the January
18, 2022 meeting. FY23-26 was approved at the October 5, 2022 meeting.

Pis for this project submitted a budget reallocation proposal for review, which proposed using funds
from the Program Coordination and Science Synthesis (project 2222LTRM-A) for data collection and
analyses within other projects that were compromised due to funding reductions in FY22-FY26, or
loss of funding for FY27-FY31. Portions of a fully funded project (114-C Monitoring Long-Term
Changes of Forage Fish Populations) relied on data collected by parts of other projects that were not
funded (114-E Long-Term Monitoring of Marine Bird Abundance, 111-K Prince William Sound Aerial
Juvenile Fish Surveys). Another project (114-N Long-term killer whale monitoring) was funded for
only two years, yet new results indicate the importance of this project running the full length of Gulf
Watch Alaska and allowing it to be included in our final synthesis regarding the effect of recent
heatwaves on the recovery potential of EVOS injured resources.

EVOSTC Funding Requested (includes 9% GA)
Please contact the EVOSTC office for updated funding amounts.

EVOSTC Funding Requested for Science Program Management, NOAA (includes 9% GA)

FY22 Fy23 FY24 FY25 FY26 FY22-26 Total
e$177,649 $177,451 $181,530 $185,698 $189,955 $912,283

FY27 Fy28 FY29 FY30 FY31 FY27-31 Total
$331,536 $329,306 $468,463 $338,491 $342,276 $1,810,073

Non-EVOSTC Funding NOAA

FY22 Fy23 FY24 FY25 FY26 FY22-26 Total
$104,212 $106,817 $109,488 $112,225 $115,031 $547,773

FY27 FY28 FY29 FY30 FY31 FY27-31 Total
$117,906 $120,854 $123,875 $126,972 $130,147 $619,754

Total Past EVOSTC Funding Authorized (FY12-22): $1,769,449




Total EVOSTC Funding Authorized (FY12-22) and Requested (FY23): 51,886,900
Total Non-EVOSTC Funding (FY12-23): $790,329

EVOSTC Funding Requested for Fiscal and Outreach Program Management, PWSSC (includes 9% GA)

FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$531,103 $544,215 $558,974 $573,444 $583,537 $2,791,272

FY27 FY28 FY29 FY30 FY31 FY27-31 Total
$626,576 $620,047 $636,484 $652,812 $668,813 $3,204,731

Total Past EVOSTC Funding Authorized (FY12-22): $3,275,803
Total EVOSTC Funding Authorized (FY12-22) and Requested (FY23): $3,820,018
Total Non-EVOSTC Funding (FY12-23): SO

Abstract:

*This abstract is excerpted from the Pl’s Proposal, dated 08.13.2021, budget updated 08.13.2021.

Coordination, collaboration, and program management are critical components in the continued
success of the Gulf Watch Alaska (GWA) Long-term Research and Monitoring (LTRM) program. The
GWA LTRM program management team (PMT) provides the structure to ensure key goals are met
within the program. These include ensuring individual project compliance through timely data and
report submission and administration of project funding. In addition, the PMT provides maximum
benefit to program principal investigators, stakeholders, and other Exxon Valdez Oil Spill Trustee
Council foci through facilitated meetings, organized community events and support for the
collaboration and creation of synthesis products.

To accomplish these goals, we propose the continued partnership between the National Oceanic
and Atmospheric Administration (NOAA) and Prince William Sound Science Center (PWSSC) to
provide leadership and oversight of the comprehensive GWA LTRM program. NOAA personnel will
provide program management, oversight of science synthesis and modeling, and oversee reporting
from components and projects. PWSSC will provide administration of the NOAA grant to non-
Trustee agencies and organizations, program coordination, meeting logistics, and coordinate
outreach and community involvement activities.

Administrative personnel for GWA will remain the same, with two minor exceptions. Program Lead,
Administrative Lead for non-Trustee agencies, and Program Coordinator personnel will not change.
The former Science Coordinator will become the Science Lead, ensuring continuity. We will hire a
new Science Coordinator and we have a new Outreach Coordinator. An important addition for FY22-
FY31 is the Science Synthesis and Modeling Component. The Science Lead will oversee this
component to build upon synthesis efforts of the previous 10-years, and with the Science
Coordinator, expand synthesis and modeling within GWA LTRM and with collaborators. The
expertise and experience of this management team will ensure success and broad contribution of
the GWA LTRM program to stakeholders throughout the region.
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Budget Reallocation Recommendations (January 2024):

Science Panel PAC Executive Director Trustee Council

Fund Fund Fund Partially Fund*

*The Council approved reallocation of funds to unfunded projects 114-E and 111-R/K. The Council did
not approve reallocation of funds to project 114-N.

Science Panel Comments
Date: January 2024

The Gulf Watch Alaska Long-Term Research and Monitoring (GWA LTRM) program consists of highly
integrated projects that rely on coordination and collaboration among them to maintain efficiencies
and broaden the collective knowledge gained from each. The EVOSTC's decision to fund some
projects and not others resulted in leaving some funded projects fragmented and unable to achieve
their goals. Thus, the LTRM Program Management Team (PMT) wishes to redirect funds from the
Science Coordinator position in project 2222LTRM-A (Program Coordination and Science Synthesis)
to specific data collection and analyses within other projects that were compromised due to funding
reductions in FY22-FY26, or loss of funding for FY27-FY31. Specifically, data collection from unfunded
projects 114-E (Long-term monitoring of marine bird abundance) and 111-R/K (Prince William Sound
aerial juvenile fish surveys) was to be implemented in funded project 114-C (Monitoring long-term
changes for forage fish populations). Additionally, the PMT is requesting to reallocate funds to an
existing Pl to conduct the pelagic component synthesis, which was not approved for FY27-FY31, and
to support a reduced project 114-N (Killer whale monitoring). This will maintain the integration and
continuity within the LTRM program that was established during the first 10 years of the Gulf Watch
Alaska and Herring Research and Monitoring programs. The Science Panel strongly supports this
proposal.

The PMT is an exceptional group with a deep, broad, collective knowledge of the ecological history in
the spill area and the important questions remaining to be answered about lingering effects of the
oil. Answers to those questions are essential to the mandate of the EVOSTC, and beyond that to a
fuller understanding of the ecology of Prince William Sound (PWS), the spill area, and the greater
Gulf of Alaska (GOA). The LTRM coordination and synthesis work has been excellent and key to the
success of this program, and the PMT has maintained the trust and support of the investigators and
the EVOSTC Science Panel over the years. Now, their wish to continue funding for components they
view as crucial to the greater good of the highly successful overall program should be favorably
considered by the EVOSTC.

In essentially all cases, the longer that systematic monitoring studies such as those in PWS and the
GOA continue, the more interesting and important they become. A recent example eloquently
illustrates this point. Interannual variability, and multi-year anomalies, such as the Pacific Marine
Heatwave (PMH) in the last decade, have meaning primarily in the context of longer-term
knowledge. Had EVOSTC studies been suspended before the PMH struck, many of its effects on
individual species affected by the spill and modes of interactions in the PWS and GOA ecosystems
would have been missed. However, they were not missed, and much was learned about essential
ecosystem processes (see for example Arimitsu et al. 2020, Piatt et al. 2020, Suryan et al. 2021). Not
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funding specific GWA project components will decrease the resolution of what can be learned about
resiliency and ongoing recovery after the PMH. Environmental events are seldom predictable, so
systematic research such as long-term studies must be maintained. All of this is crucial to fulfilling
the mandate of the EVOSTC to understand the effects of the spill.

We believe that the elimination of funding for those important components of the LTRM program
near the end of this unprecedented study was short-sighted and detrimental to science and the
legacy of the EVOSTC. The highly successful program has run this long, so why disrupt it near the
end? The GWA LTRM program has had, and will continue to have, a high benefit-cost ratio, in part
because of the large amounts of non-EVOSTC funding it leverages. The proposed reallocations are
based on the informed judgment of the PMT, which the Science Panel fully supports. We provide
additional justification for funding these eliminated components below.

Justification for supporting pelagic component synthesis

This work was included in the 2222LTRM-A proposal for the FY27-31 funding cycle. The Council
approved work for the FY22-FY26 cycle, with the proposal to be reviewed again in FY26 for the next
5-year funding cycle. Given the uncertainty of funding from the Research subaccount after FY26, the
Science Panel believes it would be logical to fund this work now to ensure a comprehensive
synthesis effort that includes all ecosystem components. Emergent knowledge of ecosystem
function created from the syntheses noted above stands among the program’s greatest scientific
contributions.

Justification for supporting work in unfunded project 114-E (Long-term monitoring of marine bird
abundance)

Seabirds are highly visible, tractable ecosystem sentinels and are often the first to signal changes in
prey populations and food webs important to many species. Not funding this project left a data gap
in the analyses of important predator-prey relationships, on which project 114-C deliverables are
dependent. Furthermore, studies of seabirds have been important in distinguishing effects of the
EVOS from those of climate change and other ecosystem variability in the spill area and the greater
GOA ecosystem.

Justification for supporting work in unfunded project 111-R/K (Prince William Sound aerial juvenile
fish surveys)

Many species of juvenile fishes are crucial to higher trophic-level predators, ecosystem function, and
commercial fisheries as they recruit to harvestable sizes. But they are difficult to enumerate.
Therefore, combinations of approaches offer the best opportunities to monitor distributions and
abundance, both of which can provide advanced knowledge of dynamics important to setting future
subsistence and commercial quotas, and help explain variability in consumer populations. This is of
particular importance in the case of herring, an injured resource that has not recovered. The PWS
aerial surveys are designed to provide crucial information on distribution and abundance of juvenile
fish species, including herring, to supplement and ground-truth information gathered by vessel-
based surveys of project 114-C. The aerial surveys also provide an index of juvenile herring
abundance years before herring reach the age of recruitment to the fishery, which could be
especially important in view of the recent (decadal scale) changes in herring spawn distribution.
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Furthermore, the aerial survey data set is the only long-term index of year-class strength of herring,
and is essential to proper management of this ecologically and commercially important stock, and
the continuation of the commercial herring fishery.

Justification for continued support for limited work in project 23120114-N (Long-term killer whale
monitoring)

Killer whales, the highly visible apex predators in PWS, the GOA, and beyond, were the most
extremely damaged species by the EVOS. The AT-1 population will likely go extinct as a result. The
AB pod, also heavily impacted, appeared to be recovering but newly available data suggest increased
mortality during the recent heatwave. Studies the Pls have undertaken are contributing important
scientific knowledge needed for the conservation of this iconic species, as well as on stock structure
of killer whales in the spill area and in the broader region that absolutely must be factored into their
overall management. An excellent Opinion piece on the important issue of killer whale bycatch
allocations to commercial fishing fleets and the stability of killer whale populations recently
appeared in the Anchorage Daily News (Matkin 2024). Although that immediate concern was
identified beyond the EVOS spill area, knowledge gained within the spill area from studies supported
by the EVOSTC, e.g., Myers et al. (2021), is of central importance to identifying this problem and will
be yet another legacy of EVOSTC-sponsored research. The value of EVOSTC research in broader
domains cannot be overstated.

References

Arimitsu ML, et al. (2020) Heatwave-induced synchrony within forage fish portfolio disrupts energy
flow to top pelagic predators. Global Change Biology 2021 (27):1859-1878.

Piatt JF, et al. (2020) Extreme mortality and reproductive failure of common murres resulting from
the northeast Pacific marine heatwave of 2014-2016. PLoS ONE 15(1):e0226087.

Matkin C. (2024) OPINION: Protecting killer whales in the Bering Sea requires following the science.
Anchorage Daily News 1 Jan 2024. (attached to the end of this review)

Myers HJ, et al. (2021) Passive acoustic monitoring of killer whales (Orcinus orca) reveals year-round
distribution and residency patterns in the Gulf of Alaska. Scientific Reports 11:20284.

Suryan RM, et al. (2021) Ecosystem response persists after a prolonged marine heatwave. Scientific
Reports 11:6235.

PAC Comments
Date: January 2024

Excerpt from Draft Meeting Notes: Kopchak supported the reallocation and stated it

was a commendable effort by researchers and administrators to figure out how to reallocate
resources to continue the whole of system approach since species and issues are connected.
Whissel moved to approve the reallocation, and Bauer seconded the motion. Whissel supported
Kopchak’s comments and appreciated a practical solution to find efficiencies to achieve the
overall goal and address budget shortfalls. Docken agreed with Whissel. The PAC conducted a
roll call vote, with six members in support of the motion and George Skladal not voting. The
motion passed.

Executive Director Comments
Date: January 2024
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| concur with the Science Panel and PAC.

Funding Recommendations (Fall 2022):

Science Panel PAC Executive Director Trustee Council

No fall meeting Fund Fund FY23 — FY26 Fund FY23 — FY26

Science Panel Comments
Date: September 2022

No fall meeting. Please see 2222LTRM for comments on the FY22-31 proposal.
PAC Comments
Date: September 2022

It is noted that the PAC expressed support for the Council staff’'s needs to continue administering the
programs.

Executive Director Comments
Date: Fall 2022

My recommendation is to fully fund this management project for FY23-FY26, given the spending
scenario for the research account and the uncertainty of available research funds after FY26.

The Science Administration component and the Fiscal and Outreach component provide valuable
services that are not duplicated elsewhere. Council staff do not provide these services; in 2009, the
Council at the time decided to contract these services to 3™ parties as a cost-saving measure to
downsize the Council office and staff.

This Integrated Program Management Team has been efficiently operating since the beginning of
the long-term programs which were initiated in 2012. The primary purpose of the fiscal
administration (PWSSC) is to provide administrative leadership and coordination for the LTRM
program and the mariculture ReCon program (project 22220302). PWSSC acts as the NOAA grant
fiscal agent for 24 non-federal and state agency funded projects which total ~$4.5M/year. PWSSC is
also responsible for all LTRM program coordination and outreach & community involvement
activities, including program website maintenance. If the fiscal and outreach component is not
funded, the 5-year NOAA grant which provides funds for the GWA, HRM and Data Programs and the
mariculture ReCon program will be cancelled; a significant amount of agency investment has already
been put into this grant which is already operational for FY22. ADF&G will have to process and
manage 24 additional contracts which means a significant increase in workload for ADF&G and an
already reduced Council staff. Additional Council staff time will be needed to perform program
coordinator duties including required report editorial services to meet State library archiving
requirements and tracking deliverables for all projects. The GWA and HRM websites will go offline,
and the Council-required outreach, education & community involvement will not be supported. The
Council’s office will not be able to operate efficiently if this component is not funded.

The primary purpose of the science administration (NOAA) is to provide program leadership for the

LTRM program, coordination, and oversight of science syntheses of data collected across the

program and leveraging of funding through partnerships and collaborations. If this component is not
20



funded, there will be a substantial decrease in the quality of work and products relative to what has
been produced by the science program over the past 10-years. This will include loss of synthesis
products and integration as requested by the Invitation to inform resource managers, decision

makers, stake holders and the public. The program will have a reduced ability to leverage funds
through partnerships and collaborations.
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Project Number:

Project Title:

Primary Investigator(s):

22160111-B

Annual Herring Migration Cycle: Movement between Kayak Island
and Prince William Sound

Alisha Cypher & Mary Anne Bishop

Pl Affiliation: PWSCC Project Manager: NOAA/PWSSC
EVOSTC Funding Requested (includes 9% GA)
FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$130,893 $188,308 $110,661 $47,420 $49,115 $526,398
FY27 FY28 FY29 FY30 FY31 FY27-31 Total
$0 $0 $0 $0 $0 $0
Non-EVOSTC Funding
FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$48,230 $48,340 $49,501 $48,570 $48,050 $242,691
FY27 FY28 FY29 FY30 FY31 FY27-31 Total
S0 $0 S0 $0 S0 $0

Total Past EVOSTC Funding Authorized (FY12-22): $2,147,693

Total EVOSTC Funding Authorized (FY12-22) and Requested (FY23): $2,336,001

Total Non-EVOSTC Funding (FY12-23): $587,070

Abstract:

*This abstract is excerpted from the Pl’s Proposal, dated 08.13.2021, budget updated 08.12.2021.

Over the course of last 10 years, we have learned a great deal about the migration patterns of Pacific
herring (Clupea pallasii) in Prince William Sound (PWS). Acoustic telemetry has allowed us to
passively track tagged herring as they migrate to and from PWS via the Ocean Tracking Network
(OTN), acoustic arrays located at the entrances and passages between PWS and the Gulf of Alaska.
During the FY17-21 ‘Annual Herring Migration Cycle’ project, we found that the PWS herring
population consists of both residents and migrants and that larger fish are more likely to migrate.
Here, we propose to use similar methodology to determine whether there is population connectivity
in the form of adult movement between PWS and a nearby spawning site, Kayak Island (FY22-26).
While Kayak Island and PWS are treated as distinct populations, these sites are within the migration
range of Pacific herring and previous work showed that they are genetically similar. During FY23 and
FY24, we will tag at Kayak Island a total of 400 Pacific herring with acoustic transmitters that have a
battery life of 2.5 years. The OTN arrays will detect movement of Kayak Island herring in and out of
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PWS and additional receivers at Kayak Island and known spawning areas in eastern PWS will detect
herring at spawning grounds. Detection data will be used to calculate the proportion of Kayak Island
herring that migrate into PWS and determine movement patterns in terms of timing and use of
entrances and spawning areas. These methods will allow us to evaluate two hypotheses: 1) Kayak
Island herring migrate into PWS and 2) Kayak Island herring will be present at PWS spawning arrays
in winter and early spring.

Funding Recommendations (Fall 2021):

Science Panel PAC Executive Director Trustee Council

Fund Fund Fund Do Not Fund

Science Panel Comments
Date: May 2021

This excellent but ambitious proposal tackles a key issue related to the status and geographical range
of herring in PWS: the potential connection between herring spawning in PWS and herring spawning
on Kayak Island. The Pls present two key hypotheses: 1) Do Kayak Island herring migrate into PWS,
and 2) Are Kayak Island herring present at PWS spawning arrays in winter and early spring. They
propose using acoustic telemetry to determine the potential connectivity between herring spawning
in PWS versus those that may spawn on the shores of the adjacent Kayak Island where substantial
spawn deposition has been observed in recent years. Resolving the issue of herring connectivity
between PWS and Kayak Island is essential for evaluating the current state of herring in PWS, and
the effects of oil on herring.

Several observations are necessary to understand the significance of this proposal. First, spawn
deposition on Kayak Island has been documented in recent years, but not necessarily observed or
documented in previous years, although it might have been present at times. Although not
quantified, the recent spawning on Kayak is thought to be substantial, and large enough to have
been detected by satellites. Another key observation is that spawn distribution within PWS has
changed recently, with more spawn concentrated in the southeastern shorelines — or locations
closest to Kayak Island (as seen by work conducted by Branch and associates). Such temporal and
spatial variation in spawn has been observed elsewhere in the range of herring in the eastern Pacific,
especially in the Strait of Georgia. Here is the important implication: if some herring spawn outside
of the locations usually regarded as within the Sound, then recent SSB (spawning stock biomass)
estimates may be underestimated. If so, and if confirmed by the work in this proposal, then this
result would have implications for many other projects. Here is one: In proposal (22120114-0 Long-
term Monitoring of Humpback Whale Predation on Pacific Herring in Prince William Sound) the
proponents show an apparent relationship between whales and spawn deposition over the last 12
years, although the year 2020, when spawn occurred on Kayak Island, is an outlier. (As an aside, the
proponents for the humpback whale proposal see the change in whales as the dependent variable,
suggesting that they think that whales respond to low herring biomass, but the opposite might also
hold: could herring actively avoid areas with high whale concentrations? Olfactory-based avoidance
mechanisms are plausible, and observed in other fish species.
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Pl Response:

Thanks for your observations that highlight the need for this research. It has been hypothesized that
the herring may have moved because of predation pressure by whales (Thorne, unpublished). It has

also been hypothesized that the change in spawning may be related to the loss of older year classes
(McGowan et al. 2021). Regardless of the cause, it is important to determine if there is a significant

movement of herring between the spawning areas.

McGowan, D. W., T. A. Branch, S. Haught, and M. D. Scheuerell. 2021. Multi-decadal shifts in the
distribution and timing of Pacific herring (Clupea pallasii) spawning in Prince William Sound, Alaska.
Canadian Journal of Fisheries and Aquatic Sciences https://doi.org/10.1139/cjfas-2021-0047

The proposal is ambitious in the sense that it is tackling a large, important topic and, because of the
dependence on technology that can go awry, there is some risk involved. We believe that this is a
risk worth taking and are confident that the Pls are highly capable and will maximize the
opportunities for useful scientific productivity no matter the outcome.

Pl Response:
We agree that there are risks and appreciate the Science Panels confidence.

We noted that a lack of exchange of adult herring between Kayak Island and PWS cannot be used to
rule out connectivity, as herring spawning at Kayak Island could result in larvae that subsidize herring
populations in PWS through larval drift. Nevertheless, the proposed project should be able to
determine whether genetic exchange involves adult herring.

Pl Response:
We agree with the potential of connectivity through larval exchange.

In a revised proposal, we ask the Pls to comment about the ongoing functionality of existing
receivers and any need to service them (e.g., remove biofouling) to maintain full functionality for the
proposed project.

Pl Response:

To assure full functionality of the arrays, to date 45 of the 49 receivers in the Ocean Tracking
Network array have been replaced with VR2AR receivers that are recovered, cleaned, and serviced
annually. The remaining four receivers that do not yet show signs of biofouling (as indicated by large
tilts) will be replaced by 2022, before this project begins. Receivers used on the spawning grounds are
also recovered, cleaned, and replaced annually. We have added text regarding the status,
functionality, and continued maintenance of Ocean Tracking Network receivers under the Section 4.B.
Procedural and Scientific Methods (see added subsection ‘Array Maintenance and Functionality’, p
10-11).

Date: September 2021

This proposal provides an opportunity to look for linkages or ‘connectivity’ between herring
spawning in waters outside of, but adjacent to PWS, on beaches on Kayak Island. Observations of
such spawning have occurred approximately concurrently (last few years) with observations of
changes in herring spawn distributions within PWS. Therefore, a plausible hypothesis is that some
part of the PWS population may have spawned outside of PWS, specifically on Kayak Island. The

24


https://doi.org/10.1139/cjfas-2021-0047

demonstration of such a connection between herring found near Kayak Island and PWS herring
would be a game-changer for most types of future research and monitoring of PWS herring. An
interesting implication of such a connection is that the apparent PWS herring population, as
estimated largely from fishery-independent spawn surveys, may not have declined as severely as the
escapement evidence indicates, because recent and past spawning biomass estimates have not
included any spawn observations from Kayak Island. Therefore, the work in this proposal might
reveal that some key assumptions used for past biomass assessments may need to be revisited.

PAC Comments
Date: September 2021

No specific comments.

Executive Director Comments
Date: October 2021

Kayak Island was noted as an important area by the Science Panel to include in spawning biomass
estimates and included in the FY22-31 Invitation as an area of interest for the LTRM focus area. This
study has produced useful data and insights into herring movement.
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Project Number:

Project Title:

Primary Investigator(s):

22120111-C

Modeling and stock assessment of PWS herring

Trevor Branch

PI Affiliation: University of WA Project Manager: NOAA/PWSSC
EVOSTC Funding Requested (includes 9% GA)
FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$141,717 $142,324 $157,049 $159,716 $164,729 $765,536
FY27 FY28 FY29 FY30 FY31 FY27-31 Total
$167,963 $166,322 $183,648 $186,650 $192,636 $897,219
Non-EVOSTC Funding
FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$0 $0 $0 $0 $0 $0
FY27 FY28 FY29 FY30 FY31 FY27-31 Total
$0 $0 $0 $0 $0 $0

Total Past EVOSTC Funding Authorized (FY12-22): 51,730,617

Total EVOSTC Funding Authorized (FY12-21) and Requested (FY22): 51,872,941

Total Non-EVOSTC Funding (FY12-23): SO

Abstract:

*This abstract is excerpted from the PI’s Proposal, dated 08.12.2021, budget updated 08.12.2021.

Pacific herring play a central role in the Prince William Sound ecosystem, and sustained valuable
fisheries, but collapsed in 1993 and have not recovered. Rebuilding herring is a core goal of this
program, and stock assessments are used to assess their past and present status to determine if
fisheries can reopen safely. Over the past ten years we created a Bayesian age-structured
assessment model (BASA), expanded it to fit to new time series and disease data, placed Prince
William Sound herring in the context of global herring populations, and examined factors affecting
recruitment, natural mortality, spawning location, and spawn timing in this population. Over the
next ten years we propose to revise and expand BASA and conduct annual stock assessments of
Prince William Sound herring. In addition, we propose to review best practices for managing highly
variable fish populations and use this information to provide advice for management of Prince
William Sound herring. The main tool we will use is a management strategy evaluation that
comprises an operating model of truth that generates data mimicking those available in reality, the
data are fed into BASA, and then a harvest control rule is used to set catches in the next year. By
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repeating this process, we can (1) evaluate different harvest control rules, (2) assess the trade-offs
between cost and frequency of future surveys, (3) and test the robustness of the management
system and BASA to misspecification. Unless higher priorities arise, we also propose to develop a
spatial model of herring to capture key components of fishing, spawning, and movement; and to
develop a simplified ecosystem model focusing on key competitors and predators (humpback
whales, pink salmon, and pollock) to allow for more holistic predictions of herring abundance. Our
proposal will provide useful advice to better manage Prince William Sound herring.

Funding Recommendations (Fall 2021):

Science Panel PAC Executive Director Trustee Council

Fund Fund Fund Fund

Science Panel Comments
Date: May 2021

This modeling project has been funded for the past ten years. During this time, a Bayesian age-
structured assessment model (BASA) for PWS herring was developed, expanded to fit to new time
series, e.g., age-1 aerial survey index and disease data (including a simulation test of the usefulness
of disease data), sensitivity tested (e.g., alternative maturity schedules), and other model
improvements were incorporated. Beyond stock assessment, this project also evaluated PWS herring
dynamics relative to global herring populations, and examined factors affecting recruitment, natural
mortality, spawning location, and spawn timing in PWS.

We remain very appreciative of the work conducted in this project over the years. The BASA model
has proven to be very useful to examine and test model assumptions. It has also provided value
added in the meta-analysis of global herring populations that provided insights on PWS herring
recovery, examination of ecological and environmental factors affecting recruitment, and a better
understanding of spawning timing and location. In terms of publications, the project has been very
productive with three peer-reviewed articles, three more undergoing review and another in
preparation. During this time, two graduate students were funded and graduated, and a total of
three years of funding was provided to two postdocs.

The Pls have proposed a new 10-year work plan for this project to include eight objectives. Objective
1 involves the conduct of routine annual stock assessments of PWS herring including updated data.
We appreciate further refinements of BASA, including incorporation of the latest disease
information, as well as the proposed annual reporting of stock assessments of PWS herring to
ADF&G and the fishing industry. However, before the conclusion of this project, the Pls should plan
to transfer the BASA model to ADF&G, including the training of ADF&G biometricians for its
operation. Herring biometricians in ADF&G’s Central Region (PWS), Southeast Region (Sitka) and
statewide office (Juneau) should be invited. This might be accomplished as part of a workshop or as
a small focus group of herring stock assessment modelers. Development of a “how-to” manual may
be useful to help facilitate future transitions associated with turnover of ADF&G biometric staff.
Thus, we suggest that plans for transferring the model to ADF&G for routine stock assessment
should be an important part of this current proposal. This transfer certainly would not prevent
future research proposals by the Pls using BASA.
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Pl Response:

We appreciate the kind words and the support of the BASA model and further development. The
annual model code and data will be posted on the Gulf of Alaska Data Portal and can be downloaded
and run by ADF&G scientists or adapted for use in other regions. In addition, one of the workshop
topics proposed by Scott Pegau covers modeling and would be a good avenue for transfer of
knowledge and to allow for future implementation of the model. We discussed these ideas and
comments this week with Dr. Sherri Dressel, with whom over the past 10 years we organized two
sessions where the past student (Trochta), experienced in Bayesian models and in BASA, flew to
Juneau to work with a focused small group of biometricians to discuss features of the model. We
intend to continue this more informal training approach in the future because running Bayesian stock
assessment models requires substantial background knowledge and is best explained to a small
group. For the incoming University of Washington MS student, four quarter-long courses constitute
the background knowledge needed in age-structured modeling, Bayesian methods, AD Model
Builder, and C++ or equivalent. We recognize that adapting and adopting the BASA model and MSE
methodology for management of Prince William Sound and other State herring stocks will require
staffing of ADF&G scientists with a similar background acquired from courses taught by Prof.
Cunningham at UAF Juneau, or Profs Punt and Branch at the University of Washington. Given
considerations of ADF&G biometric staffing, we agree with the Science Panel that the development of
a “how-to” manual would be useful and will plan to prepare documentation for ADF&G in case
current staffing does not allow immediate implementation of model features or the MSE, and to help
bridge gaps resulting from any staff turnover both at the University of Washington and ADF&G.

With this in mind, we added the following text to the proposal in Section 4, Project Design, B.

Procedural and Scientific Methods, pages 5 and 6: “The annual stock assessments could also be run
by ADF&G scientists with a suitable background in AD Model Builder and Bayesian age-structured
models. In the past we have conducted informal training with a select group of biometricians, and we
anticipate this would continue given that biometricians with a suitable background are available,
such that by the end of the project, annual Prince William Sound stock assessments could be run by
ADF&G using BASA. In addition, a “how-to” manual will be made available to assist in the transfer of
knowledge and enhance the ability of ADF&G to adopt the methods developed in this project if
biometricians with suitable backgrounds are not immediately available. This would also bridge any
gaps resulting from personnel turnover at either the University of Washington or ADF&G.”

Objective 2 involves a review of best practices to manage highly variable fish populations. Three
options were proposed. Among these, option 1 seems to be most appealing as it should result in a
set of harvest control rules to be included in the proposed management strategy evaluation (MSE).
Option 2 is a review of how uncertainty is incorporated into catch setting in other regions. While this
may be a worthwhile endeavor, we place lower priority on option 2 for the purposes of PWS herring
at this time. Apropos to this option, it may be sufficient to report the probability that the true
spawning biomass is below the fishery threshold, as was done in the assessment for 2020 as
reported in the most recent annual report. Option 3 does not seem to be necessary, as performance
metrics used to assess control rules are rather well known and easily assembled; indeed, common
ones that might be included in the proposed herring MSE are already listed under this option.
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Pl Response:

In Section 4, Project Design, B. Procedural and Scientific Methods, on pages 6 and 7, we have
retained option 1 (review of harvest control rules) and deleted option 3 (performance metrics) given
this feedback. We now expound slightly on option 2 (how to include uncertainty in biomass estimates
in catch setting) to make it more clear why this is directly relevant—in short, the Bayesian
assessment provides a distribution of possible stock status, requiring managers to weigh risk against
catch levels, such that catches could be higher if the uncertainty in the stock assessment was smaller.
This is a key difference compared to non-Bayesian stock assessments. This also ties directly into the
costs and benefits of different streams of data being collected.

Objectives 3-6 concern the development and use of an MSE. Specifically, the PIs propose to conduct
an MSE involving an operating model (i.e., “truth”) that generates data mimicking those available in
reality. The resultant data are then fed into BASA, and then a harvest control rule is used to set
annual catches for the next year. By repeating this process, the Pls propose to: (1) evaluate different
harvest control rules, (2) assess the trade-offs between cost and frequency of future surveys, (3) and
test the robustness of the management system and BASA to misspecification. We suspect that the
results of the MSE will be highly dependent upon the assumptions made about future recruitment,
so careful thought should go into recruitment, perhaps involving alternative recruitment scenarios.
The proposal includes a list of alternative control rules. To this, we recommend including alternative
fishery thresholds to open or close the fishery at low levels of spawning biomass.

Pl Response:

Under item 6, on page 9, we propose examining the effect of different recruitment relationships. This
is not meant to be exclusive, and the MSE could also look at other recruitment scenarios identified as
important, such as autocorrelated recruitment, random recruitment, or multiple consecutive years of
good recruitment (or bad recruitment). Under item 4 rule we propose to examine the effects of
allowing fishing at different biomass levels (the example given is 25% vs. 40% of unfished spawning
biomass), which covers this request.

We appreciate the proposed assessment of tradeoffs between cost and frequency of future surveys.
Undoubtedly, this effort would build upon the work by Muradian et al. (2019). That paper examined
the relative contributions of several time-series data on the model output and performance. Several
guestions arise but the key one concerns the data that provides the most useful output of the model
for herring assessment. Specifically we questioned the cost:benefit of the acoustic assessments and
the specific implications of the results presented in Table 3 of that report. We had difficulty
duplicating some of the cost estimates including the aerial survey, which was estimated to cost
about $16 K/year, and does not appear to be correct to us. We request that the Pls carefully check
these cost estimates for the proposed MSE work.

Pl Response:

We will revisit estimates of cost for each survey into the future, for the future MSE work, which will
differ from average costs of $16k/yr for the 33 aerial surveys conducted during 1980-2013 (Muradian
et al. 2019), supplied by ADF&G. Notably, the proposed budget for the 2022 aerial survey is about
S60k.
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Muradian, M.L., T.A. Branch, and A.E. Punt. 2019. A framework for assessing which sampling
programs provide the best trade-off between accuracy and cost of data in stock assessments. ICES
Journal of Marine Science 76:2102-2113

Results of the cost:benefit MSE will be critical to future decision-making about which data sets to
maintain as EVOS funding comes to an end. Likewise, tests of the robustness of management to
BASA model misspecification will be important to set future herring research priorities.

Objective 7 involves creation of a spatial model to capture subpopulation structure and objective 8
involves the development of a model of intermediate complexity (MICE) to integrate important
competitors and predators into the herring model. The Pls propose to develop a MICE for PWS
herring that only models the abundance and interactions of the key species suspected of having
strong interactions with herring: humpback whales, pink salmon, and Alaskan pollock. We strongly
support the use of these models but we are disappointed with the timeline proposed. The
philosophy for this objective seems to be to wait until the data are available, then extract insight
from modeling the data. We suggest giving a higher priority to the spatial model, expecting that
there will be data issues. However, some spatial data are already available — for instance, fisheries
data by area, spawning timing by location, and results from the PWS herring migration study.
Moreover, if proposal 22220111-G is funded, it would make sense to begin the study design right
away to explore scenarios for connectivity of Kayak Island herring to PWS herring. We also discussed
the need for finer versus broader spatial details. For example, an appropriate scale for disease
should be considered. We noted that herd immunity involves multiple spatial scales. With other
diseases, sustained local hotspots have caused diseases to persist showing that interaction of
moving groups of herring is influential.

Pl Response:

While it would be ideal to prioritize spatial models and MICE models, it requires substantial training
to develop these skills over and above the training required for stock assessments and MSE work.
Thus, the proposed timeline takes into account the training required rather than the availability of
data. We have already identified an incoming MS student who will be capable of conducting stock
assessments and MSE work but plans to move on to a different topic and area of interest for their
PhD. When they graduate, we will hire and train one or two PhD-level students to develop and run
the more advanced spatial models and MICE models. If we hired three students at the start of the
ten-year period, to work on all three projects simultaneously (MSE, spatial, MICE), there would be no
funds to continue with modeling for the final five years of the proposal.

This proposal strikes close to the core of all EVOSTC work because it informs the status of a key
resource that was impacted by oil. Further, the past performance and output of the assessment
modelling has set the direction for much of the associated collaborative and interdependent
projects. Moreover, it appears to us that the proposed MICE for PWS herring has considerable
potential to evaluate the management of the PWS herring fishery in an ecosystem context. Such an
outcome would be a welcome result of the EVOS Trustee Council program.

Pl Response:
We appreciate these kind comments.
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Date: September 2021

In many ways, this proposal sits at the core of all EVOSTC work because it informs the stock status of
herring, a key ecosystem component and fishery resource in PWS that was impacted by the oil spill.
A Bayesian age-structured assessment model (BASA) for PWS herring was developed to reconstruct
the history of herring stock status in PWS. It has been expanded to fit new time series, sensitivity
analyses have been conducted, and other model improvements were incorporated. This project also
evaluated PWS herring dynamics relative to global herring populations, and examined factors
affecting recruitment, natural mortality, spawning location, and spawn timing in PWS.

The Pls have proposed a new 10-year work plan for this project to include eight objectives. Objective
1 is to conduct ongoing annual stock assessments of PWS herring. Objective 2 involves a review of
best practices to manage highly variable fish populations. Objectives 3-6 concern the development
and use of a management strategy evaluation that would evaluate different harvest control rules,
assess the trade-offs between cost and frequency of future surveys, and test the robustness of the
management system and BASA to misspecification. Objective 7 involves creation of a spatial model
to capture subpopulation structure and objective 8 involves the development of a model of
intermediate complexity (MICE) to integrate important competitors and predators into the herring
model. The MICE modeling would be transformative by taking an ecosystem approach to the
assessment and management of PWS herring. We note the synergy of this last objective with the
new pink salmon - Pacific herring study, if it is funded.

The Pl has been very responsive to our previous comments. We appreciate the PI's consideration of
mechanisms for transfer of the BASA model to ADF&G scientists and agrees with the PI’s plan to post
model code and data on the Data Portal, provide informal in-person training such as was done by
former student John Trochta, consideration of a potential workshop as proposed by Scott Pegau, and
preparation of a “how to” manual to facilitate future knowledge transfer to bridge gaps created by
personnel turnover at UW or ADF&G. We appreciate and agree with the Pls clarifications and
responses to our remaining comments.

This has been a very productive project, yielding three peer-reviewed publications, three more
undergoing review and another in preparation. During this time, two graduate students were funded
and graduated, and a total of three years of funding was provided to two postdocs.

PAC Comments
Date: September 2021

No specific comments.

Executive Director Comments
Date: Fall 2021

The BASA model developed from this project will be one of the legacies of the HRM program which
will be transferred to ADFG to assist and improve herring stock assessments and management.
Council-funded herring projects provide data for this modeling project. | concur with the Science
Panel comments.
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Project Number: 22120111-E
Project Title: Herring Disease Program
Primary Investigator(s): Paul Hershberger, Maureen Purcell

PI Affiliation: USGS Project Manager: USGS

EVOSTC Funding Requested (includes 9% GA)

FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$344,250 $374,095 $314,696 $322,953 $394,661 $1,750,655

FY27 FY28 FY29 FY30 FY31 FY27-31 Total
$406,945 $419,543 $432,420 $376,436 $387,092 $2,022,436

Non-EVOSTC Funding

FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$124,245 $127,724 $131,396 $135,129 $138,910 $657,404

FY27 FY28 FY29 FY30 FY31 FY27-31 Total
$142,857 $146,917 $151,092 $155,387 $159,804 $756,057

Total Past EVOSTC Funding Authorized (FY12-23): 52,373,850
Total EVOSTC Funding Authorized (FY12-22) and Requested (FY23): 52,747,945
Total Non-EVOSTC Funding (FY12-23): $657,569

Abstract:

*This abstract is excerpted from the PI’s Proposal, dated 08.12.2021, budget updated 08.12.2021.

The Herring Disease Program (HDP) involves a combination of field observations, controlled
laboratory experiments, novel tool development, and mathematical models to better understand,
forecast, and mitigate disease impacts to Prince William Sound (PWS) herring populations. Field
surveillances will involve annual assessments of the primary herring pathogens occurring in PWS,
including viral hemorrhagic septicemia virus (VHSV), Ichthyophonus, and erythrocytic necrosis virus
(ENV). Additional field studies will investigate how other Gulf of Alaska and PWS fishes impact the
ecology of these pathogens for Pacific herring. In vivo laboratory experiments will be based on the
successful production of specific-pathogen-free (SPF) Pacific herring and will be directed towards
understanding basic epizootiological principles of these diseases. A large laboratory focus will
involve evaluating possible Ichthyophonus transmission routes to Pacific herring, including the
possible involvement of egg consumption on transmission. Novel disease forecasting tools will be
developed and further optimized, including the plague neutralization test to detect VHSV
neutralizing antibodies and the possible application of RTgPCR on gill tissues to assess VHSV
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exposure history in Pacific herring. Finally, disease models will be developed to evaluate the relative
importance of disease cofactors and evaluate roles of VHSV antibodies and herd immunity in disease
potential. The HDP is either fully integrated, or sharing sampling platforms, with other proposed
Exxon Valdez Oil Spill Trustee Council projects including

e Genetic and physiological mechanisms of virus and oil interactions in Pacific herring
(Whitehead),

e Herring / Pink Salmon interactions (Rand et al.),

e Modeling and stock assessment of Prince William Sound herring (Branch),

e PWS Herring Assessment (Morella), and

e Pacific Herring Connectivity Between PWS and Kayak Island (Cypher).

Funding Recommendations (Fall 2021):

Science Panel PAC Executive Director Trustee Council

Fund Fund Fund Fund

Science Panel Comments
Date: May 2021

This is a very productive research project that continues to make many contributions to the primary
literature as well as provide essential information to regional managers and scientific colleagues.
Noteworthy in this proposal is the expanded degree of interaction and collaboration with other Pls.
This has been one of the most successful projects, and the new 10-year proposal is well thought out
overall. This proposal provides some of the most comprehensive information about marine fish
disease ecology worldwide. There are two primary objectives that relate to their potential ecological
and management impacts: 1) to evaluate epidemiological consequences of herd immunity to VHSV
and 2) to identify Ichthyophonus transmission mechanisms.

The focus on herd immunity of the PWS herring population is very interesting. The proposed
approach of PCR analysis for VHSV should provide a much more sensitive assay for
exposure/immunity than neutralizing antibody assays. Is it known in fish that previous exposure may
not include circulating VHSV antibodies, but that T-cell responses can ramp up upon exposure?
While this is established in mammals, is this a possible situation in herring? Some comparisons of
populations from other locations may be telling, as could the rapidity of an antibody response in fish
presumed to have had previous exposure to VHSV.

Pl Response:

Yes, an analogous process to what the Science Panel describes most likely occurs in the herring /
VHSV model system. The Science Panel is correct that the presence of circulating antibodies to a
particular agent are typically transient and often decline to undetectable levels after several months.
The host typically remains protected after these antibody levels are no longer detectable because the
lymphocytes responsible for producing these antibodies are primed and ready to start production as
soon as re-exposure occurs. We recognize that something similar occurs in the herring / VHSV system
because we have found fully protected groups of fish with only 27% of the individuals demonstrating
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detectable levels of neutralizing antibodies. Our task in this project is to identify and quantify an
immune system marker, specific to VHSV, that is a reliable indicator of prior exposure. We are
hopeful that RT qPCR detections on the gills will provide this deductive ability. If this technique is not
effective, we will move onto other specific immune markers that may include identification of
activated lymphocytes or immunoglobulin T responses in herring. As the reviewer suggests, we plan
to compare these responses in controlled situations using laboratory herring with known exposure
histories and using wild herring from different various locations.

The proposed focus on ovivory in herring and Ichthyophonus transmission is appropriate. It is unclear
if the pollock egg consumption (winter?) is of unfertilized or fertilized eggs (embryos) at spawning of
developing embryos in the water column, please clarify. What will be used in experiments and how
does this compare to natural exposures in PWS? Do embryos or developing pollock larvae need to be
consumed for transmission, or does Ichthyophonus exist in ovarian eggs prior to spawning? The
proposed research in this proposal appears to be duplicated in proposal 22220203; this needs to be
reconciled.

Pl Response:

We will start the experimentation by using eggs collected from female pollock and herring ovaries, as
this represents the most available source of eggs. These eggs will be assessed for the presence of
Ichthyophonus and they will be fed out to SPF laboratory herring to attempt parasite transmission.
We will also attempt to collect some naturally spawned and fertilized eggs from pollock and herring;
however, the collection logistics are much more difficult to solidify using the available sampling
efforts and platforms. We are less interested in sampling larval herring for Ichthyophonus, as we
have no indication that the parasite demonstrates true vertical transmission (i.e., is present inside the
egg and infected the F1 generation). Rather, it is more likely that the parasite occurs on the outside
of the chorion and is transmitted to adult herring that consume the parasite occurring out the outside
eggs surface. From this perspective, we feel justified starting our investigations using eggs collected
from inside the ovaries.

The apparent redundancy with the walleye pollock proposal (22220203) is an administrative artifact
because that proposal is not part of GWA. The pollock proposal will provide all the pollock samples
from the field and the Herring Disease Program (22120111-E) will provide all the laboratory
diagnostics and experimentation. The Herring Disease Program was limited to a certain budget
within the GWA program; therefore, the expanded efforts needed to accommodate the pollock
diagnostics and experimentation are reflected by a modest staffing request for laboratory support in
the walleye pollock proposal (22220203). This budget item will be better defined in the revised
pollock proposal.

We appreciated the focus on sublethal impacts of disease and oil on herring. It is likely that this
impact will be much greater than simply studying mortalities. The cross-generational effects of oil
and disease exposure is exciting, as is the continued use of pathogen-free herring established by the
PI.

We also greatly appreciate the effort and productivity of the Pls. However, there was some concern
that Pl Hershberger may be over-committed with collaborations and other efforts on collaborating
proposals. It is suggested that the Pl Hershberger describe percent effort on herring disease research
in terms of what is proposed across all collaborative projects.
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Pl Response:

The Science Panel’s recognition of our scope of work is much appreciated. Indeed, the project is very
expansive and cross-disciplinary. As we have mentioned before, the cross-disciplinary nature of the
EVOSTC programs, including GWA provides a unique opportunity in the field of disease ecology. The
typical impediment to addressing these comprehensive studies in disease ecology has been cost and
the unavailability of interdisciplinary teams involving specialists in disease ecology, population
assessment, food webs, genetics, toxicology, and ecology. In this case, these and other specialists
reflect the fundamental pillars of GWA and other EVOSTC programs. We consider this a generational
opportunity to address real issues in disease ecology and we plan to take full advantage of the
opportunity. Taken as a whole, the relative HDP efforts will be roughly partitioned into the following
partner categories:

Herring Rand / Fournier  |Whitehead Herring Total
Disease Heintz / (walleye |(toxicology Movement |Time
Program |Gorman pollock) and genetics) |(Cypher)
(pink
salmon)
2022 |45% 5% 5% 40% 5% 100%
2023 |45% 5% 5% 40% 5% 100%
2024 |60% 5% 30% 5% 100%
2025 |(80% 5% 10% 5% 100%
2026 |75% 5% 5% 10% 5% 100%
2027 |55% 5% 5% 30% 5% 100%
2028 |[100% 100%
2029 |[95% 5% 100%
2030 (95% 5% 100%
2031 |[100% 100%

Other Changes to the proposal since the initial submission:
Since this proposal was initially submitted, Dr. Groner accepted a new position at Bigelow
Laboratories in Maine. Owing to her geographic and career change, a new junior scientist will be
hired to assume a portion of the laboratory and field tasks. With her new position, Dr. Groner’s
contributions to the project be greatly diminished, and these changes are reflected in the revised
project administration and budget. Briefly, she is no longer listed as a Co-PI; rather, she will
contribute as a PWSSC contractor during FY22 and FY23, during which time she will complete the two
modelling exercises described in the proposal. Her involvement in the project will sunset after FY23.
As a result of these administrative changes, some budgeting details have changed since the original
submission:
® g new subcontract is requested for Bigelow Labs for Dr. Groner (administered through the
PWSSC) to accomplish the disease modelling exercises outlined in the proposal,
e requested personnel funding for the USGS Marrowstone Marine Field Station was reduced to
accommodate the Bigelow contract.
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The budgeting changes are cost-neutral and, although annual budget requests have changed slightly,
the total EVOS TC funding request for the 10-year Herring Disease Program remains the same.

Date: September 2021

The Pls have addressed questions adequately. The percentage effort for the primary PI
(Hershberger) is not completely clear. We request that the Pls include the time commitment of the
Pls that are on multiple proposals in terms of person months rather than the broad percentage
provided in the table that is simply percentage for the overall project, not Pl-specific. Based on
previous track record, there is minimal concern regarding them accomplishing what they have
proposed, even though it is quite ambitious.

Regarding ovivory, we understand that assessing unfertilized eggs collected from sexually mature
females would be logistically more feasible, but some data on presence of parasites in oocytes from
the ovary is needed and probably should have been presented or mentioned. We would like to know
why samples of eggs and embryos from different species cannot be screened using molecular
techniques in order to determine Ichthyophonus presence. It seems like this would be a good
approach to determine the stage (oocyte, egg/embryo, late embryo) and the potential for
transmission through ovivory. This would also provide some quantification in terms of exposure
through diet when fed to lab herring. Collection of herring spawn over the first days to week of
deposition seems critical and certainly seems feasible. For pollock, it seems that at least some
sampling of unfertilized oocytes (from females collected) and some fertilized eggs/embryos from the
environment should be sampled via the commercial fishery or agency observers and analyzed for
Ichthyophonus. While it is understandable that this effort is not easy, it is critical to the hypothesis if
pollock is to be included in this proposal. Are the herring and pollock “egg cultures” where
Ichthyophonus was recovered from unfertilized or fertilized eggs known?

Finally, a component of this project relies on sample collection and analyses described in proposal
22220203. If the proposal 22220203 is not funded, the PlIs will need to consider how they will
include a pollock component in this proposal.

PAC Comments
Date: September 2021

No specific comments.

Executive Director Comments
Date: October 2021

| concur with the Science Panel and PAC. No specific comments.

Project Number: 22160111-F
Project Title: Herring surveys and age, sex, and size collection and processing

Primary Investigator(s): Jennifer Morella
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Pl Affiliation:

ADF&G

EVOSTC Funding Requested (includes 9% GA)

Project Manager:

ADF&G

FY22 Fy23 FY24 FY25 FY26 FY22-26 Total
$156,617 $227,363 $194,086 $172,224 $177,807 $928,097

FY27 Fy28 FY29 FY30 FY31 FY27-31 Total
$183,596 $189,592 $195,811 $202,259 $208,946 $980,203

Non-EVOSTC Funding

FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$55,030 $56,405 $57,815 $59,261 $60,742 $289,253

FY27 FY28 FY29 FY30 FY31 FY27-31 Total
$62,261 $63,817 $65,413 $67,048 $68,724 $327,263

Total Past EVOSTC Funding Authorized (FY12-22): 51,048,117
Total EVOSTC Funding Authorized (FY12-22) and Requested (FY23): 51,275,480
Total Non-EVOSTC Funding (FY12-23): $437,135

Abstract:

*This abstract is excerpted from the PI’s Proposal, dated 08.13.2021, budget updated 08.12.2021.

The proposed project will conduct spring aerial surveys to document Pacific herring milt distribution
and biomass as well as the distribution and abundance of sea lions, other marine mammals, and
birds associated with herring schools or spawn. This proposed project will also provide a research
platform (R/V Solstice) for an adult herring disease sample collection and processing. Finally, this
proposed project will collect and process age, sex, and size samples of herring collected by the
acoustics survey, spawning surveys, and disease sampling. Aerial survey and age, sex, and size data
have been collected since the early 1970s and are an essential part of the age-structured models
used by the Alaska Department of Fish and Game to estimate the historical and future biomass for
fisheries management. This project will help to meet the overall program goals of providing sound
scientific data and products to inform resource managers and the public of changes in herring stocks
and in the PWS ecosystem.

Funding Recommendations (Fall 2021):

Science Panel

PAC

Executive Director

Trustee Council

Fund

Fund

Fund

Fund
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Science Panel Comments
Date: May 2021

The work described in this proposal is designed to collect data in support of other projects, especially
the biomass assessment project (22120111-C Branch). Additionally, this project also provides a
platform for collection opportunities in support of other projects. In recent years we have discussed
whether the project should be evaluated similarly to others where we consider the importance and
clarity of the hypotheses and the likelihood of relevant scientific output, especially in the form of
peer-reviewed papers, are taken as indicators of the significance and probability of success of the
project. Given the role of this project is primarily data collection in service of other projects,
different metrics of success may need to be applied.

Pl Response:
Thank you for recognizing the role of this project.

With reference to the vitally important tasks of conducting aerial surveys of spawn and collection of
specimens in support of biological assessment, the Pl has a sterling record: both for data collection
and cooperation and collaboration with the Pls in many projects. We acknowledge this significant
contribution and suggest that the many collaborators who use data from this project might consider
additional acknowledgement of this project's contributions, perhaps in the form of inclusion of the PI
as a manuscript co-author and at the very minimum recognition in the acknowledgements.

Pl Response:
This is the current practice regarding use of data within the program.

The information collected from this work is essential for all herring-related project work as well as
other work funded by EVOSTC. The Pl has done an excellent job of reporting the results in a form
useful to other researchers. During the proposal review, however, we were advised of a change in
the Pl for this project. We suggest that this is an opportune time to consider a different kind of
reporting for this essential work. For instance, it might be beneficial to see some form of a longer,
more detailed technical report that would describe the methods and results, with special attention
given to both the limitations and merits of the approach. A specific task might be some
documentation about the nature of interannual variation in the estimates of spawn miles and
commenting on the potential both for missed spawns related to unusual spawning dates (early and
later than the surveys) or survey interruptions related to weather or equipment malfunction.

Pl Response:

We agree with the need for an error analysis associated with the methods and the topic is expected
to be further addressed in the workshop proposal.

There is a specific question that requires clarification. On page 11 of the proposal there is a
comment about ‘reader drift’. What is this and is it important? Also, we expect to see the
qualifications (including CV) for the new project Pl included in the revised proposal.

Pl Response:

Reader drift is the divergence of age estimates by different readers over time. It is essential for their
use in stock assessment that age estimates do not differ by readers over time. Current protocols
include independently interpreting age by two or three readers followed by discussion of any
discrepancies to reach a consensus on age estimation and further spot checking by the crew leader.
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These protocols are established to prevent reader drift in age estimates. | have updated the sentence
on page 11 (Section 4, Project Design, B. Procedural and Scientific Methods) to better define reader
drift. Qualifications have been updated in Section 10, Project Personnel, to reflect the change in PI.

Date: September 2021

This project is essential both for annual herring assessments as conducted by ADFG and for other
research projects supported with EVOSTC funds. While we appreciate the positive responses of the
Pl to most of our recommendations, the response to the specific recommendations about
documentation of methodologies and sources of error etc. was unclear. The Pl advises that this
recommendation will be addressed through a workshop. However, if the proposed workshop does
not proceed as planned, then this important task will not be addressed. To reiterate, we advise that
it is in the interest of all researchers who access any output from herring assessments and related
work to have an accessible document that explains the methods and sources of error associated
with all aspects of this project for all years that work has been conducted. Such a document would
be comprehensive and explain strengths and weaknesses of aerial and shipborne surveys, including
the implications of related topics, such as ‘reader drift’ during annual analyses of age through
herring scales. The Pl advises that such a document will be produced from a future workshop. We
will leave the specific choice of reporting venue to the Pl. However, we suggest that a workshop
might not be a suitable venue to compile and describe all aspects of the methodology and sources of
error. We expect the report to be thorough and probably too long for typical workshop reports.
However, if the workshop cannot proceed then another report format should be used. We consider
this requirement for this report as ‘expected’ and not optional and will consider this in future
reviews of this project.

PAC Comments
Date: September 2021

No specific comments.

Executive Director Comments
Date: October 2021

| concur with the Science Panel and PAC. | look forward to seeing a technical report that includes
explanations and summaries of methods used since 1970 as strongly suggested by the Science Panel.

Footnote: This project has gone through several titles and Pls

FY12:12120111-F Buckhorn Juvenile Herring Abundance Index

FY13:13120111-F Buckhorn Juvenile Herring Abundance Index

FY14: 14120111-F Buckhorn Juvenile Herring Abundance Index

FY15: 15120111-F Buckhorn Juvenile Herring Abundance Index

FY16:16120111-F Rand Juvenile Herring Abundance Index and 16160111-T Moffit ASL Study & Aerial Milt Surveys began
FY17: the work in 16120111-F was rolled into 16160111-T to create 17160111-F Moffit ASL Study & Arial Milt Surveys.
FY18: the project has a new PI, correct number is 18160111-F Haught

FY19: correct number is 19160111-F Haught

FY20: correct number is 20160111-F Haught

FY21: correct number is 21160111-F Haught

FY22: the project will have a new Pl (Morella), correct number is 22160111-F
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Project Number:

Project Title:

Primary Investigator(s):

222201111

Ecological interactions between Pacific herring and Pacific salmon in
Prince William Sound, Alaska

Peter Rand, Rob Campbell, Ron Heintz, Kristen Gorman

Pl Affiliation: PWSSC, Project Manager: NOAA/PWSSC
Sitka Sound Science
Center, UAF
EVOSTC Funding Requested (includes 9% GA)
FY22 FY23 FY24 FY25 FY26 FY22-26 Total
$251,826 $397,535 $405,058 $347,194 $335,598 $1,737,212
FY27 FY28 FY29 FY30 FY31 FY27-31 Total
$244,480 $94,729 SO SO SO $339,209
Non-EVOSTC Funding
FY22 FY23 FY24 FY25 FY26 FY22-26 Total
S0 $0 S0 $0 S0 $0
FY27 FY28 FY29 FY30 FY31 FY27-31 Total
S0 $0 S0 $0 S0 $0

Total Past EVOSTC Funding Authorized (FY12-22): $251,826
Total EVOSTC Funding Authorized (FY12-22) and Requested (FY23): $649,361
Total Non-EVOSTC Funding (FY12-23): SO

Abstract:

*This abstract is excerpted from the Pl’s Proposal, dated 08.13.2021, budget updated 08.12.2021.

Since the collapse of the Pacific herring (Clupea pallasii) population in Prince William Sound (PWS),
Alaska during the mid-1990s, hatchery production of pink salmon (Oncorhynchus gorbuscha) in PWS
has increased dramatically. Importantly, ecological interactions between these species may have
consequences for recruitment of both populations. We propose a retrospective analysis and focused
field campaigns over a six-year period aimed at developing the following seven products. (1)
Analyses of historical and current data describing each species co-occurrence in near-shore and off-
shore habitats, (2) evidence of direct predation by each species on the other, (3) competition for
dietary resources including estimates of age-0 herring and juvenile pink salmon body condition, and
(4) prevalence of a key pathogen, viral erythrocytic necrosis. We propose constructing (5) a
bioenergetic model to estimate the predatory demand of pink salmon on larval herring in
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southwestern PWS, a major migratory pathway for salmon. The model will be developed in
collaboration with a post-doctoral associate funded by a separate Trustee Council mechanism.
Incorporation of our results with environmental observations will lead to (6) a model to explain
variation in marine survival of PWS pink salmon. Finally, we propose using data and relationships
developed here to (7) construct a model to forecast PWS pink salmon returns. Our fieldwork and
analyses will capture dynamics across ontogenetic shifts in herring and pink salmon during spring
when age-1+ herring co-occur with pink salmon fry in nearshore waters, summer when emigrating
pink salmon encounter larval herring over deeper waters, and late summer when age-0 herring rely
on prey fields previously exploited by out-migrating juvenile pink salmon. Our field campaign is
based on preliminary analysis of existing data, which will be formalized through the proposed
retrospective analysis. The project will support a M.S. student through the University of Alaska
Fairbanks, Marine Biology program.

Funding Recommendations (Fall 2021):

Science Panel PAC Executive Director Trustee Council

Fund Fund Fund Fund

Science Panel Comments
Date: May 2021

This 5-year proposal is intended to provide information that can be used to examine whether
increased production of pink salmon in PWS is constraining herring stock recovery. It responds to a
suggested area of interest in the FY22-31 Invitation for Proposals: An examination of the role of
hatchery-produced pink salmon, wild pink salmon, on herring ecology in PWS and the Gulf of Alaska.
The Pls propose to test three hypotheses: (1) foraging pink salmon and herring are commonly co-
located; (2) pink salmon can consume a large biomass of herring, and (3) herring and pink salmon
selectively consume similar prey items that are in limited supply.

As a result of this research, the Pls intend to provide: (1) a synthesis of existing data that identifies
where, when, and at what life stages pink salmon and herring might be interacting in PWS; (2) new
data describing juvenile pink salmon and juvenile herring diet composition including isotopic
analysis; and (3) estimates of the potential number of larval herring consumed by juvenile pink
salmon. Diets are planned to be examined using traditional gut analysis and stable isotope analysis
(SIA). These diet data will be used for bioenergetic modeling, as well as isotopic analysis to
determine whether or not (and presumably, the degree to which) pink salmon are directly
consuming herring.

The proposed work was relatively well presented, although improvements can be made. For
instance, the use of hypotheses, objectives, components, and results/products were sometimes
confusingly presented and it was not always clear how they relate to one another. Although a study
involving all life stages is proposed, the Pls anticipate interactions to be most likely between
emigrating juvenile pink salmon and larval and/or juvenile herring. As a result, descriptions of those
analyses are more fully described. In a revision, the Science Panel expects more explanations
throughout the proposal. In some places, clarity is compromised by syntax errors and unnecessary
brevity. For instance, the first hypothesis confusingly states “Foraging pink salmon, and herring that
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are suitably sized for consumption, are commonly co-located.” As another example, hypothesis 2
states “pink salmon can consume a significant biomass of herring.” “Significant” could mean ‘large or
substantial’ or statistically significant but even so this might not be biologically meaningful at the
ecosystem level. A reverse case might also hold so that modest consumption might have ecologically
significant (or ecologically meaningful) effects. On page 7, it is not clear to us how objectives 2 and 4
differ. These are just a few examples that should be addressed in a revision.

Pl Response:

The proposal has gone through an extensive revision in being merged with another project initially
proposed by Pl Rand. In working through the revision, we focused our efforts on clarifying the
language so as to avoid brevity and include details so as to be specific about our hypotheses and
methods. The revision was a useful exercise for all Pls, Rand, Campbell, Heintz and Gorman, to
discuss the proposal details and work towards a clear and integrated project that meets the initial
objectives of both studies. The integrated proposal retains this project number (22220111-1). Because
the proposal revisions are so extensive, we do not refer to proposal sections and page numbers in our
comment responses.

In a revised proposal, we recommend consideration of the merits of polymerase chain reaction (PCR)
for diet analysis. The Panel also raised some questions that could be addressed in a revised proposal.
For instance, how synchronous is the release from the hatcheries? Is it spread over many weeks or
months? It would seem that hatchery release patterns and their timing would be important to the
degree of overlap with herring.

Pl Response:

We agree with the comments by the Science Panel. In the revised proposal, we merged our study
with that of Rand et al. and now include DNA barcoding in diet work. Our initial budget cap limited us
on several fronts including employing DNA-based diet work, in addition to conducting significant
fieldwork. The new project allows for synergies between both studies including the use of DNA-based
diet studies and conducting more fieldwork. We added details about the timing of sampling relative
to hatchery releases of pink salmon in PWS.

There are obvious overlaps between this proposal and proposal 22220111-L (Rand, Campbell &
Groner). For example, this proposal plans to undertake bioenergetic modeling to determine the
extent to which juvenile pink salmon consume larval herring. This proposal plans the bioenergetic
modeling to provide initial estimates of herring consumption by pink salmon. Whereas 