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| Program Abstract |

The Gulf Watch Alaska (GWA) program directly addresses the Exxon Valdez Qil Spill (EVOS) Trustee Council’s
(EVOSTC's) focus area, integrated long-term monitoring of marine conditions and injured resources services. The
overarching goal of GWA is to provide sound scientific data and products that inform management agencies and the
public of changes in the environment and the impacts of these changes on injured resources. GWA has a consortium
of 12 projects organized in the following functional groups: three monitoring components (environmental drivers,
pelagic, and nearshore), a program management team, a science review panel, a science coordinating committee,
and an outreach steering committee.

The program has five primary objectives: 1) sustain and build upon existing time series in the EVOS-affected regions of
the Gulf of Alaska, 2) provide scientific data, data products and outreach to management agencies and a wide variety
of users, 3) develop science synthesis products to assist management actions, inform the public and guide monitoring
priorities for the next 15 years, 4) continue to build on collaborations between the GWA and Herring Research and
Monitoring programs, as well as other EVOSTC program focus areas including the data management program,
lingering oil and potential cross-program publishing groups, and 5) leverage partnerships with outside agencies and
groups to integrate data and expand capacity through collaborative efforts.

Sampling and outreach activities during FY20 have been disrupted by the novel coronavirus pandemic. However,
some GWA projects have found ways to continue collecting data and maintain their long-term legacy datasets. In
FY21, the program management team will continue to work with EVOSTC staff to revise and finalize the science
synthesis report after a successful workshop with the Science Review Panel. Work on syntheses, peer reviewed
publications, ecosystem indicators, and final reports will be a focus for the program as the end of the 5-year funding
cycle approaches. Overall, there are no changes to GWA program management. Due to COVID-19 impacts, several
projects have requested moving funds between categories for the remainder of FY20 and during FY21.

| EVOSTC Funding Requested* (must include 9% GA)

FY17 FY18 FY19 FY20 FY21 TOTAL

$2,278,750 $2,574,860 $2,540,070 $2,784,980 $2,579,490 $12,758,160

| Non-EVOSTC Funds to be used, please include source and amount per source: (see Section 6C for details) |

FY17 FY18 FY19 FY20 FY21 TOTAL
$3,205,100 $3,260,300 $3,027,500 $3,629,600 $3,718,300 $16,840,800




| 1. PROGRAM EXECUTIVE SUMMARY

This proposal requests continuation of the Gulf Watch Alaska (GWA) long-term monitoring (LTM) program for
FY21, year 10 of the program. We are submitting a package of FY21 Work Plans to the Exxon Valdez Qil Spill
(EVOS) Trustee Council (EVOSTC) containing a program proposal (this document), a program management (PM)
proposal (combined for the PM | and PM Il projects) and 12 monitoring project proposals. Individual project
proposals and budget plans are provided, as requested, in the program’s Research Workspace for EVOSTC staff
members.

Background

The EVOSTC initiated 5-year funding for the GWA LTM program beginning in 2012 (McCammon et al. 2011) and
in 2016 recommended continuation for the next 5-year increment, years 6-10 (Lindeberg et al. 2016). As
requested by the EVOSTC, this program is designed to monitor key components that play important roles in the
Gulf of Alaska (GOA) marine ecosystem. These components include environmental drivers such as temperature
and nutrient availability; pelagic populations of predators and prey; and the nearshore ecosystem. Through this
effort, scientists and resource managers will be able to continue to monitor injured resources from the EVOS
and have a better understanding of potential impacts to these resources from natural and anthropogenic
changes in the environment.

GWA is a consortium of 12 projects, ten of which started before 2012 and several with long-term data sets
extending over 30 years and prior to the EVOS. A wide array of information and tools have been effectively
coordinated and synthesized by the GWA program to date (e.g., two Science Synthesis Reports, each prepared
during the 3™ year of the 5-year funding cycles, 2015 and 2020; GWA first 5-year final reports; special issue
publication of Deep-Sea Research Il — Topical Studies in Oceanography; additional cross-project and cross-
component scientific papers; and contributions to ecosystem status reports used in fisheries management). The
program has fostered partnerships that include professional administrative support, advanced data housing,
scientific collaboration and synthesis across projects and disciplines, and a significant outreach capacity through
agency partners.

Collectively, this group of 28 PIs represents unsurpassed expertise and knowledge of the GOA ecosystem and
spill-affected region. The overarching goals of the program are to:

A. Collect long-term ecological monitoring information from the GOA EVOS-affected region

B. Make monitoring data publicly available for use by stakeholders, managers, and facilitate synthesis
efforts

C. Assess monitoring data holistically across projects, components, and programs (i.e., HRM] to better
understand the range of factors affecting individual species and the ecosystem

COVID-19 Related Impacts

The novel coronavirus (COVID-19) pandemic has affected the GWA program and projects to varying degrees.
State health mandates restricting travel, group interactions, and services coupled with agency-specific
restrictions on facilities and vessels created an unprecedented challenge for researchers depending on their
agency or organization. Every effort is being made by the GWA management team and principal investigators
(Pls) to mitigate disruptions to program datasets. Project field work, laboratory analyses, and outreach have
experienced delays or cancellations. In particular, the US Fish and Wildlife Service’s (USFWS’s) Prince William
Sound (PWS) summer marine birds survey (project 21120114-M) and the National Oceanic and Atmospheric
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Administration’s (NOAA’s) PWS Lingering oil survey (project 21120114-P) have both postponed sampling
planned for FY20 to FY21. The PM Il project (project 21120114-B) has also delayed traditional ecological
knowledge roundtable discussions in PWS villages until FY21 for the health and safety of remote communities.
The US Geological Survey’s (USGS’s) PWS forage fish project (projects 21120114-C) and the Nearshore
Ecosystems component (project 21120114-H) have had major portions of their fieldwork cancelled. In general,
most projects will have delays in data analyses due to facility lockdowns and the inability to access laboratories.

However, on the positive side of things, there have been successes in data collection due to the program’s
diverse partnerships and motivated Pls developing creative solutions. The continuous plankton recorder (CPR)
tows (project 21120114-D) have not been interrupted. The May 2020 Seward Line/GAK-1 survey (projects
21120114-L and 21120114-1) was executed using a skeleton science team of only 3 PIs and the summer survey
proceeded with half the normal science compliment. PWS oceanographic surveys (project 21120114-G) were
completed and remote sensing instrumentation by Environmental Drivers component projects continued to log
data despite the pandemic. Pls for various projects and between programs (GWA & Herring Research and
Monitoring [HRM]) worked together to collect data for each other that otherwise may have been lost (e.g., PWS
Science Center [PWSSC] staff collecting samples for the forage fish project). Some Pls were able to do small boat
work (e.g., University of Alaska Fairbanks [UAF] in Kachemak Bay), overnight with tents on land (e.g., National
Park Service [NPS] in PWS), and capitalize on spousal/professional relationships in the field (e.g., Middleton
Island). It is worth noting that a great deal of effort by program Pls went into developing agency and
organizational plans for safe practices in the field during this coronavirus pandemic. These successes
demonstrate the value of the GWA program and its ability to conduct annual sampling, something other
programs and researchers have not been able to achieve.

Please see Sections 2B and 6B of this program Work Plan and the specific project Work Plans for descriptions of
COVID-19 impacts and other minor modifications to the projects in FY21 funding requests.

Project Summaries from FY20

The following sections provide brief summaries of each project under the GWA program with recent findings.
These are not meant to be comprehensive but provide a quick means for reviewing key aspects of all projects
(e.g., interim findings and highlighted time series datasets where appropriate). For more details, please see
individual project Work Plans. Fig. 1 shows the GWA “footprint” for the various monitoring projects and the
expanded footprint of the National Science Foundation (NSF)-funded Northern Gulf of Alaska (NGA) Long-term
Ecological Research (LTER) program (see Seward Line, project 21120114-L).
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Figure 1. Gulf Watch Alaska monitoring “footprint” by ecosystem component
and project focus (upper panel). Gulf Watch Alaska with the National Science
Foundation-funded Northern Gulf of Alaska Long-term Ecological Research
sampling footprint (lower panel).

Integrated Program Management and Administration

Project 21120114-A (PM 1) and 21120114-B (PM 11)

Program Management | - Program coordination and science synthesis — Mandy Lindeberg and Rob Suryan, NOAA
Auke Bay Laboratories and Donna Aderhold, Prince William Sound Science Center (PWSSC)

Program Management Il - Program administration, logistics, and outreach — Katrina Hoffman, PWSSC

The Program Management | (PM |) project provides program coordination and science synthesis of data for the
EVOSTC's integrated Long-term Monitoring of Marine Conditions and Injured Resources and Services program,
referred to as GWA. The Program Management Il (PM Il) project is the administrative and outreach component
of GWA. PWSSC serves as the fiscal agent for non-Trustee Agency recipients of GWA funds. The Work Plans for
these two projects are combined because together they represent all management of the GWA program.



The program management team (PMT, collectively PM | and PM Il) oversees a group of 28 Pls, collaborators, and
science reviewers to produce and integrate a wealth of scientific information on the northern GOA ecosystem
and spill-affected area and share that information with others. Program coordination and science synthesis

(PM 1) improves linkages between monitoring efforts spanning large regional areas (PWS, GOA shelf, and lower
Cook Inlet). Program coordination includes facilitating program planning and sharing of information between
Pls, other Trustee-funded programs, and non-Trustee organizations. High quality products and science synthesis
efforts help communicate monitoring results by delivering reports, publishing data, developing scientific papers,
supporting outreach, and integrating information across the entire program. Program administration, science
review panel (SRP), logistics, and outreach and community involvement (PM Il) complements work under the
PM | project in many ways. The administrative portion of the PM Il project oversees funds for non-Trustee
Agencies, while also providing travel and logistics for GWA in-person meetings, teleconferences, maintaining
GWA's website, and managing community outreach and engagement.

During FY21, the PMT will complete science synthesis tasks with GWA and HRM that were initiated in FY19,
including publication of the four chapters of the science synthesis report (with one of these publications led by
the PMT). GWA postdoctoral scholars will continue to conduct cross-component synthesis efforts largely
focusing on assessing physical drivers and spatial variability of biological change in the GOA. We will also
complete final external reviews of the 27 proposed manuscripts for the GWA-led Gulf of Alaska Deep-Sea
Research Il special issue titled “Understanding Ecosystem Processes in the Gulf of Alaska: Volume 3”. We will
continue developing project-level ecosystem indicators to inform GOA resource management and will expand
indicators beyond the current suite. FY21 marks the end of the EVOSTC’s current 5-year funding cycle
(monitoring years 6-10) and GWA final reports will be drafted and submitted for review. We also will complete
strategic planning of long-term priorities for the EVOSTC’s next funding cycle (FY22-31).

On an administrative level, the program will continue to engage and be responsive to the Public Advisory
Committee members and Trustees. PWSSC will facilitate all logistics for relevant program meetings, including
participation by SRP members. The PMT will involve the SRP in constructive oversight of the program. Further,
PWSSC will amend all non-Trustee Agency subaward contracts, monitor their performance, submit timely SF-425
reports and semi-annual program reports to NOAA, complete an annual federal single audit, and monitor
spending. If COVID-19 conditions permit in FY21, we will conduct a local and traditional ecological knowledge
roundtable-type symposium in one or more villages on PWS (either Chenega Bay, Tatitlek, or both, depending
on community receptivity).

Environmental Drivers Component

The Environmental Drivers component of the GWA program provides the spatial and temporal context for
understanding change in the physical and chemical environment. This observation network consists of five
interconnected projects distributed across the spill-affected GOA and are key to improving our understanding of
the intersection of the Alaska Coastal Current (ACC) with PWS, Resurrection Bay, and Lower Cook Inlet:

Project 21120114-D (CPR)

CPR monitoring of plankton populations on the Alaskan Shelf — Clare Ostle, Marine Biological Association (MIBA),
and Sonia Batten, MBA

The CPR transect samples the Alaskan shelf from lower Cook Inlet across the slope into the open GOA, providing
a now 20-year record of taxonomically resolved, seasonal, near-surface zooplankton and large phytoplankton
abundance over a wide spatial scale. Sampling takes place approximately monthly, six times per year, usually
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between April and September. Outputs from the project include indices of plankton abundance (e.g., large
diatom abundances, estimated zooplankton biomass), seasonal cycles (phenology of key groups) and community
composition (e.g., appearance of warm water species, change in dominance by some groups). Variability in any,
or all, of these indices might be expected to flow-through to higher trophic levels such as herring, salmon, birds,
and mammals that forage across the region, some of which have been impacted by EVOS.

The unusually warm conditions in this region from 2014-2016, known as the Pacific marine heatwave, induced
noticeable changes in the plankton. Continued sampling of the CPR transect in 2017-2018 can now be used to
determine whether a return to less extreme (although still warm conditions) also saw a return to more typical
sub-arctic plankton communities (Fig. 2). The results in Fig. 2 show that the heatwave years had low diatom
abundance which changed dramatically in 2017 and 2018 to high abundances. Furthermore, the small copepods
were very abundant during the heatwave and this abundance continued into 2017 but declined back to average
levels in 2018. In 2019 we see that it is another warm year, with low abundance of diatoms and high abundance
of small copepods. It is possible that the low diatoms were the result of increased grazing pressure by the
copepods during these years, rather than reduced productivity; however, since in 2017 we recorded high
diatoms AND high numbers of small copepods it is more likely that primary productivity was reduced during the
heatwave.
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Figure 2. Mean annual abundance of diatoms (green bars) and small copepods (<2mm total
length, orange bars) from shelf samples. Unfilled bars are years when less than four months
were sampled, and data are not as robust. Please note that 2019 CPR samples have been
analyzed but are not yet finalized.

Project 21120114-G (PWS Oceanography)

Oceanographic conditions in PWS — Rob Campbell, PWSSC

The goal of this project is to continue the time series of oceanographic observations in PWS that began in 2009
and to continue to put that new data into context with a 45-year conductivity-temperature-depth (CTD)

database that was assembled during the first five years of GWA (Campbell 2018). These data are used to
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observe and describe how the region changed in response to the 2014-2016 marine heatwave and to begin to
address the many hypotheses for the mechanisms that are driving productivity in the region. In addition, a state-
of-the-art autonomous profiling mooring is used to observe the annual cycle of physical, biogeochemical, and
biological metrics in central PWS at very high frequency.

Temperature anomalies show a warming trend over the last 45 years at most depths (Fig. 3). The temperature
trend at the surface has the weakest trend, presumably due to enhanced inputs of cold meltwater at the surface
along the margin of the GOA (Campbell 2018). In late 2013, temperature anomalies shifted to primarily positive
(Fig. 3), like those observed throughout the GOA (Bond et al. 2015). Anomalies within PWS in 2015 were as
much as 2°C above average (4°C above average at the profiler site), which appears to have caused numerous
changes in the marine ecosystem including observations of rare southern species; mortality events in birds,
mammals, and seastars; and larger than average blooms of toxin producing phytoplankton (e.g., Zador et al.
2019). Temperature trends in 2017 suggested a return to temperatures near the long-term average, but
anomalies in 2018 and 2019 were again primarily positive (Fig. 3). Temperature anomalies in 2019 were the
highest observed over the 46-year CTD time series and 2019 has been designated as a second marine heatwave
distinct from 2013-2016 heat wave (aka “The Blob”; Amaya et al. 2020). Amaya et al. (2020) suggests that the
genesis of the 2019 heatwave was a summertime weakening of the North Pacific high pressure system, while
the 2013-2016 heat wave was due to a weakening of the Aleutian Low in winter (Bond et al. 2015).
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Figure 3. Temperature anomalies at four selected depths in central Prince William Sound. Anomalies were
calculated as the residual to a second order cosine curve fit to all years data (to remove seasonality: Campbell
2018). Black points are observations, bars are monthly averages, and the green line indicates the linear trend. All
slopes were significantly different from zero (p<0.05).



Project 21120114-1 (GAK-1)

Gulf of Alaska

The goal of the GAK-1 project is to provide a long-term high-quality reference dataset for the coastal northern
GOA that enables scientists, students, commercial and subsistence fishers, and resource managers to better

understand cli
temperatures
waters have fr

mooring (GAK-1) — Seth Danielson and Tom Weingartner, UAF

matic and ecological conditions, their changes, and ramifications of change (Fig. 4). Recent water
remain warmer than the long-term average throughout the water column, while near-surface
eshened over time and near-bottom waters have salinized. An increase of stratification that

carries important and far-reaching implications for ecosystem dynamics.
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Project 21120114-J (Lower Cook Inlet Oceanography)

Oceanographic conditions in Lower Cook Inlet/Kachemak Bay — Kris Holderied, NOAA Kasitsna Bay Laboratory,
and Steve Baird, University of Alaska Anchorage (UAA) Kachemak Bay National Estuarine Research Reserve
(KBNERR)

The Cook Inlet/Kachemak Bay Environmental Drivers monitoring project conducts year-round, high temporal
resolution oceanographic and plankton sampling to assess the effects of seasonal and inter-annual
oceanographic variability on nearshore and pelagic species injured by EVOS. Our overall project goal is to
continue to enhance time-series of oceanographic and plankton data in lower Cook Inlet and Kachemak Bay to
help understand what drives variations in nearshore and pelagic food webs.

Zooplankton sample identification and data processing have been completed for the 2018 Kachemak Bay and
Cook Inlet samples and analysis of 2019 samples are ongoing. 2018 zooplankton data were incorporated into a
time series of zooplankton abundance anomalies calculated by combining all zooplankton samples in the study
area (Fig. 5), with results indicating that warm water copepod species increased during the heatwave year of
2016, but also in the latter part of 2017, under more average oceanographic conditions. Warm water copepod
species declined and cool water species increased in 2018, which had near normal marine temperatures for
most of the year. In addition, there were temporal shifts in seasonal transitions in zooplankton communities
during warmer years. Temporal patterns in overall zooplankton abundance did not show a clear relationship
with the marine heatwave or warmer years through 2018 (Fig. 5).
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Figure 5. Abundance anomalies of all zooplankton (top panel), warm water copepod species
(middle panel) and cool water copepod species (bottom) panel from all Kachemak Bay and Cook



Inlet stations, 2012-2018. Observations were log10+1 transformed, averaged by month, and
subtracted from the monthly average to produce an anomaly (without detrending).

Project 21120114-L (Seward Line)

Seward Line — Russ Hopcroft, UAF

We are continuing multi-disciplinary oceanographic observations begun in fall 1997 in the northern GOA. We
determine the physical-chemical structure, the distribution and abundance of phytoplankton, microzooplankton,
and mesozooplankton, and survey seabirds and marine mammals. These observations enable descriptions of the
seasonal and inter-annual variations of this ecosystem. Our goal is to characterize and understand how different
climatic conditions influence the biological conditions across these domains within each year, and what may be
anticipated under future climate scenarios.

Warmer years result in reduced body size and typically lower lipid storage by the large-bodied spring copepods
(i.e., Neocalanus spp.). In contrast to spring, temperature is much less variable during late summer, although
biological communities continue to show high variability, including increased prevalence of southern species
during warmer years such as those during the marine heatwave (Fig. 6). Thus, while lipid accumulation during
2019 appeared low, it was relatively normal during 2020. Several southern species rebounded during fall 2019,
preliminary observations for 2020 suggests low abundances during summer.

100
80 { Calanus pacificus
60 -
40 -
20 -

0 B
500
400 { Paracalanus
300 - parvus
200 -
100 -

0 o
16
8 ) Mesocalanus tenuicornis T J/

0
1.00

0-50} Clausocalanus spp. T - T T | J/

0.15

0.10 -
0.05 A
0.00 -

2000 2005 2010 2015 2020

Figure 6. Abundance of the four most prevalent California Current copepods
along the Seward Line during late summer. Several species rebounded during
2019, and in one case to record numbers.

Pelagic Component

The Pelagic Component research team monitors key pelagic species groups using five projects focused on killer
whales, humpback whales, forage fish, and marine birds (two projects: summer and fall/winter). The two over-
arching questions for the Pelagic Component to answer in the current five year funding cycle are: 1) what are
the population trends of key upper trophic level pelagic species groups in PWS - killer whales, humpback
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whales, and marine birds? and 2) how do predator-prey interactions, including interannual changes in prey
availability, contribute to underlying changes in the populations of pelagic predators in PWS and Middleton
Island?

Project 21120114-C (PWS Forage Fish)

Forage fish distribution and relative abundance — Mayumi Arimitsu and John Piatt, USGS Alaska Science Center

Forage species are important in marine food webs because they are consumed by marine predators such as
birds, mammals, and predatory fish. Forage species typically produce many offspring and have short life spans,
and these traits predispose populations towards large fluctuations in abundance, with subsequent
consequences for their predators. Examples of important forage taxa in PWS include capelin, Pacific sand lance,
Pacific herring, juvenile walleye pollock, and krill. The primary objectives of the forage fish monitoring project
are to: 1) monitor the status and trends of forage fish in areas with known persistent aggregations of predators
and prey during fall, and 2) support annual field and laboratory efforts to continue the Middleton Island long-
term seabird diet index in spring/summer, 3) assess changes in forage fish abundance indices on acoustic-trawl
surveys during summer, and 4) support HRM program aerial survey validation efforts in summer.

Many patterns we observed during forage fish sampling in PWS in the first five years of GWA monitoring were
consistent with patterns of recruitment, abundance and/or body condition of forage fish in the larger northern
GOA region. For example, young of the year walleye pollock were extremely abundant in trawls during our
surveys in 2012 and least abundant in 2015 (Arimitsu et al. 2018), which is consistent with changes in Gulf-wide
recruitment and biomass (Dorn et al. 2016). We found capelin had highest body condition in 2013 (Arimitsu et
al. 2018), which was a year when capelin were widespread and abundant on GOA Integrated Ecosystem
Research Program hydroacoustic — trawl surveys (McGowan et al. 2016, 2020). On the other hand, age-1 capelin
were increasingly scarce throughout PWS and other areas of the GOA, including seabird diets in 2014-2016
(Arimitsu et al. 2020). Time series data from Middleton Island, the longest available from any location in Alaska,
show that after several years of high frequency of occurrence in seabird diets in 2008-2013, capelin virtually
disappeared from diets in 2014-2019 (Fig. 7).
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Figure 7. Interannual variation in diet composition of chick-rearing rhinoceros auklets (top) and black-legged
kittiwakes (bottom) on Middleton Island, 1978 to 2019.

Project 21120114-E (PWS Fall/Winter Seabirds)

Fall and winter habitat use and distribution of seabirds in PWS — Mary Anne Bishop (PWSSC)

Of the marine birds that overwinter in PWS, nine species were initially injured by EVOS. As of 2014, two species
that overwinter in PWS have not yet recovered (marbled murrelet and pigeon guillemot) and a third species,
Kittlitz’s murrelet, has an unknown recovery status (EVOSTC 2014). Most of the marine bird monitoring in areas
affected by EVOS has occurred around breeding colonies during the reproductive season when food is generally
at its most plentiful; however, in winter prey availability and the marine bird community changes markedly
compared to summer. We use long-term monitoring surveys of marine birds in PWS during fall and winter to
understand post-spill ecosystem recovery and how changing ocean conditions are affecting marine bird
populations.

We recently examined the use of ecosystem indicators to understand the influence of environmental variability
on marine bird populations in PWS. We identified anomalies in monthly densities of murres as a useful indicator
because, as piscivorous seabirds, murres are particularly sensitive to changes in the marine ecosystem. Murre
densities appear to be highly variable within months and across winters (Fig. 8). For murres, our surveys
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detected changes in densities and distribution in PWS during the months leading up to a prolonged die-off event
occurring along the GOA beginning during the winter of 2014-2015 and ending in the spring of 2016. Our surveys
recorded unusually high densities in February 2015 (immediately preceding the onset of the die-off in March
2015) and fall 2015 (immediately prior to the peak of the die-off in December 2015) (Fig. 8). The increased use of
PWS by murres during winter coincided with persistently high ocean temperatures in the North Pacific Ocean
beginning during the winter of 2013-14 and persisting through 2016 in the northeast Pacific (with regional
variability) (Di Lorenzo and Mantua 2016), with positive temperature anomalies continuing through 2017 and
2018 in PWS (PI Campbell 20120114-G). Since the die-of and dissipation of the heatwave, murre densities have
been lower than the long-term monthly average, except for September 2019, when murre densities were
approximately equal to the long-term mean. Total bird density is also highly variable within and across years

(Fig. 8). Similar to murres, the total marine bird density has been anomalously low since the heatwave. However,
densities increased during fall 2019, which is potentially a sign of ecosystem recovery.
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Figure 8. Monthly total marine bird and murre density anomalies observed during fall and winter bird surveys in
Prince William Sound, 2007 — 2020. A marine heatwave event occurred throughout the Northeast Pacific Ocean
beginning in the winter of 2013/14 and was strongest (with regional variability) through 2017 (indicated by black
box). However, positive temperature anomalies persisted through 2018 in the Gulf of Alaska, including coastal
regions (Pl Danielson, project 20120114-1) and Prince William Sound (Pl Campbell, project 20120111-G).

Project 21120114-M (PWS Summer Marine Birds)

PWS summer marine bird surveys — Kathy Kuletz and Robert Kaler, USFWS

Boat-based marine bird surveys have been conducted in PWS for more than 30-years following the EVOS in
1989. Surveys are conducted every two years and therefore occur during July 2018 and 2020 (see below) during
the current GWA funding cycle (FY17-21) In order to better understand the dynamics of a marine bird
community that has experienced the simultaneous effects of a major oil spill and climate variability, this project
collects additional information to monitor the distribution and abundance of marine birds in PWS.
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Using data collected during small boat surveys (1989-2012), Cushing et al. (2018) found that abundance
estimates for both marbled murrelets and Kittlitz’s murrelets decreased by more than two-thirds over the study
period. Density of marbled and Kittlitz’s murrelets continued a long-term pattern of decline in 2018 (Fig. 9).
Additionally, densities of pigeon guillemots continued to decrease PWS-wide (Fig. 8). Also notable was complete
or nearly complete breeding failures of black-legged kittiwakes in PWS 2016-2018 while density of kittiwakes

throughout PWS trended downward during the same period (Fig. 9).

(A) Density of MAMU across PWS in July, 1989-2018 (B) Density of KIMU across PWS in July, 1989-2018
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Figure 9. Density (birds/km?) estimated for (A) marbled murrelet [MAMU], (B) Kittlitz’s murrelet [KIMU],
(C) pigeon guillemot [PIGU], and (D) black-legged kittiwake [BLKI] across Prince William Sound (PWS), Alaska,

1989-2018.

Project 20120114-N (Killer Whales)

Long-term killer whale surveys — Craig Matkin, North Gulf Oceanic Society

Both resident ecotype (AB pod) and transient ecotype (AT1 population) killer whales suffered significant
mortalities following EVOS in 1989. AB pod is recovering after 26 years but has still not reached pre-spill
numbers. The AT1 population is not recovering and may be headed toward extinction (Matkin et al. 2008)

(Fig. 10). This project has determined that killer whales are sensitive to perturbations such as oil spills but has
not yet determined the long-term consequence (which may include extinction) or the recovery period required.
As an apex predator, this species (both fish and mammal eating types) has an important role in the ecosystem.
Additionally, they are a primary focus of viewing by a vibrant tour boat industry in the region. Data from this
project are used by tour boats to enhance viewers experience and understanding of the local environment and

fauna.

During 2020 fieldwork we have collected 45 scale or flesh samples during predation events by resident killer
whales and collected 38 scat samples. This is the most productive sampling in the early season that we have
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ever recorded. Most exciting was the number of samples of both scales/flesh and of scat that were obtained in
PWS where our success has been limited in the past. This will be a boost to our long-term study of resident killer
whale feeding ecology. Our most recent results from previous scat analyses indicate the primary importance of
Chinook and chum salmon in the diet, with minor contributions from other species (including sockeye salmon,
halibut, and arrowtooth flounder). The data support the accuracy of scale and flesh (predation) analysis. In
particular, the at times ubiquitous pink salmon have not been found in the predation samples (scales and flesh
collected at predation sites) or in the scat.
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Figure 10. Number of whales in AB pod and AT1 population by year. Note: past four years total for AB pod
(circled) does not take into account three missing matrilines (AB17, AB22, and AB14).

Project 21120114-0 (PWS Humpback Whales)

Humpback whale predation on herring — John Moran and Jan Straley, NOAA National Marine Fisheries Service
(NMFS) Auke Bay Laboratory and University of Alaska Southeast (UAS)

Monitoring humpback whales and their diets is important to understanding predator prey interactions in the
pelagic waters of PWS. Because humpback whales are significant predators in the ecosystem, they may have the
potential to control the distribution and abundance of forage fish. The humpback whale population in the North
Pacific has rebounded from near extinction in the late 1960s to over 22,000 individuals (Barlow et al. 2011), and
parallel increases in whale abundance have been documented in PWS. Over much of the same period the
abundance of the dominant forage fish, Pacific herring, shifted from an abundant to a diminished state. Pacific
herring were identified as an injured species following the EVOS. Understanding the mechanisms behind their
failed recovery requires a comprehensive understanding of both top-down and bottom-up processes in the
context of a changing ecosystem.

PWS has had the smallest biomass of herring but the most whales relative to Southeast Alaska (Moran et al.
2018). This makes the impact of predation potentially more severe in PWS, suggesting that top-down forcing
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may be limiting the recovery of herring in PWS. However, since 2013, major natural perturbations in the marine
ecosystem (e.g., regime shift, El Nifio, PDO, and marine heatwaves) have occurred (Straley and Moran 2018).
Warmer water temperatures over the past two years combined with seabird and marine mammal die-offs,
emphasize that the GOA is still undergoing major perturbations that impact species at the population level.
Counts of humpback whales have dropped in our recent surveys (Fig. 11). This is likely the result of reduced prey
availability. Although we saw a slight increase in September of 2019, humpback whale numbers within PWS
have yet to return to their pre-heatwave abundance.
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Figure 11. Counts of humpback whales in Prince William Sound provide an index of whale abundance,
recent declines in whale numbers correspond to declines in herring biomass.

Nearshore Monitoring Component

Project 21120114-H (Nearshore Ecosystem)

Nearshore systems in the GOA — Heather Coletti, NPS, Daniel Esler, Kim Kloecker, Dan Monson, and Ben
Weitzman, USGS Alaska Science Center, and Brenda Konar and Katrin lken, UAF

The Nearshore component of the GWA long-term monitoring program investigates and monitors the nearshore
environment of the greater EVOS area, with a focus on selected elements of the nearshore food web. Our
overarching goal is to understand drivers of variation in the GOA nearshore ecosystem. The foundational
questions of the Nearshore project include: (1) What are the spatial and temporal scales over which change in
nearshore ecosystems is observed? (2) Are observed changes related to broad-scale environmental variation,
local perturbations, or underlying ecological processes? (3) Does the magnitude and timing of changes in
nearshore ecosystems correspond to those measured in pelagic ecosystems? The study design allows us to
evaluate potential impacts from more localized sources, especially those resulting from human activities,
including lingering effects of EVOS, and identifying potential mechanisms of change. We monitor more than 200
species dependent on nearshore habitats, many with well-recognized ecological roles in the nearshore food
web.
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The time series of marine bird and mammal data is starting to reveal important patterns within individual
species. For example, sea otters can dramatically affect the structure and complexity of their nearshore
ecological community. They cause well described top-down cascading effects on community structure by
altering abundance of prey (e.g., sea urchins), which can in turn alter abundance of lower trophic levels (e.g.,
kelps; Estes and Palmisano 1974, Estes and Duggins 1995, Konar and Estes 2003, Estes 2015). As a keystone
species (Estes and Duggins 1995), sea otters have been monitored by the Southwest Alaska NPS Inventory and
Monitoring and GWA Nearshore programs since 2006 (Dean et al. 2014). Sea otter metrics include 1) carcass
recovery to evaluate mortality, 2) aerial surveys to estimate abundance, and 3) foraging behavior and spraint
observations, which provide insight into the diet of sea otters. Here we present preliminary analysis of prey
composition for foraging observations collected on sea otters across all four regions beginning in 2003 (western
PWS [WPWS]) through 2018 (all regions). To provide context as to possible drivers of prey composition
differences across space and time, the Nearshore component independently measures prey resources of the sea
otter in the intertidal, including sampling of clams, mussels, and other invertebrates. Patterns in prey
composition and clam density and biomass are presented here.

Variation by region is evident in the proportion of prey types in the diet of sea otters (Fig. 12). The sea otter diet
at Kenai Fjords National Park (KEFJ) continues to be dominated by mussels, while in contrast, Katmai National
Park and Preserve (KATM) continues to be dominated by clams with a diversity of other prey. WPWS appears to
have shifted recently from a diet primarily of clams to one higher in mussels in 2018. Kachemak Bay (KBAY)
foraging observations were initiated in 2017 and suggest a relatively high proportion of mussel consumption.
Coinciding with increases in mussel consumption, we have documented an increase in large (220 mm) mussels
across the study areas (Coletti et al. 2019). Sea otter foraging data have been analyzed through 2018, 2019 is
pending analysis.

Clam densities and biomass varied by regions over time, with KATM and KBAY tending to have higher clam
densities and biomass than KEFJ or WPWS (Fig. 13). To account for the higher biomass but similar density, data
suggest that clams at KBAY are larger relative to KATM and the other regions (all clams were measured at the
time of collection; these data are being processed and will confirm any differences among regional sizes of
clams). From 2017 to 2019 there was an increase in the density and biomass of clams at all regions, though
especially so in KATM. A student project is relating annual clam recruitment in cores to the subsequent standing
stock of clams at those same beaches. Preliminary results suggest that recruitment cores may predict adult
standing stock (Zhang et al. 2020 poster presentation). By 2021, we will have 5 years of complementary quadrat
and core data allowing us to evaluate potential relations between recruitment of juveniles and adult clam
populations.
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Figure 12. Sea otter prey proportions by region: western Prince William Sound (WPWS), Kenai Fjords National
Park (KEFJ), Kachemak Bay (KBAY; 2017-2018 — combined due to low sample size in 2017), and Katmai National
Park and Preserve (KATM).
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Figure 13. Mean * 1 SE clam biomass (grams of wet weight per quarter m? of edible tissue; upper panel) and
density (number of individuals per quarter m?; lower panel) by region: western Prince William Sound (WPWS),
Kenai Fjords National Park (KEFJ), Kachemak Bay (KBAY), and Katmai National Park and Preserve (KATM).

Lingering Oil Component

Project 21120114-P (PWS Lingering Oil Survey)

Long-term monitoring of lingering oil in PWS — Mandy Lindeberg, NOAA, and Ron Heintz, Sitka Sound Science
Center

We proposed in FY20 to examine established lingering oil beaches in PWS for the presence of oil spilled by the
Exxon Valdez as recommended by the last lingering oil project, 16120114-S (Lindeberg et al. 2017). Due to
COVID-19 the field season for this project has been delayed until summer 2021. This project was developed in
coordination with EVOSTC staff to provide a sensible monitoring program that continues past efforts. Past
monitoring projects began with an initial assessment in 2001 where over 9,000 pits were excavated to estimate
how much oil remained on beaches in Prince William Sound. Results from this survey showed oil was lingering in
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the environment longer than expected and not changing in its chemical composition or “weathering”. Additional
surveys were conducted from 2003-2015 to determine the oil’s extent and to refine model estimates.
Recommendations from these surveys were to continue monitoring these known sites periodically on a 5-year
cycle to maintain the oil chemistry time series and evaluate any change. This project proposes a low-cost
presence/absence approach to monitoring that can be combined with previous EVOSTC-funded modeling
efforts.

2. PROGRAM STATUS OF SCHEDULED ACCOMPLISHMENTS

A. Program Milestones and Tasks

Table 1. This table breaks down project deliverables and their status into milestones and tasks by fiscal year and
quarter, beginning February 1, 2017. Yellow highlight indicates proposed fiscal year Work Plan. C = completed,

X = planned or not completed, V = cancelled due to COVID-19, P = partially completed, due to constraints of
COVID-19. Fiscal year quarters: 1 = Feb 1 — April 30; 2 = May 1 —July 31; 3 = Aug. 1 — Oct. 31; 4 = Nov. 1 —Jan. 31.

FY17 FY18 FY19 FY20 FY21

Milestone/Task 1(2|3|4|1|2|3 (41|23 |4|12|2|3|4|1(2|3]|4
Field sampling

Environmental
driversfC|C|C|C]JCc|Cc|C|CclJCcC|C|C|CIP|P|P|XI X |[X]|X]|X

@]
@]
@]
@]
@]
(@]
@]
@]
@]
©
>
>
>
>
>

Pelagic

Nearshore | C | C c|C c|C V|P X | X

Data

Data to workspace C C C X X

Prior year data to
public C C C X

Meetings

PimeetingsJC|C|C|C]JC | C|C|CJC|C|C |CJC|C|X|X]I X |[X]|X|X

Trustee Council/PAC C C C X X

AMSS C C C X X

Community
engagement C C C Vv X

Year 3 joint
workshop C

Reporting

Annual reports C C C X

FY work plan (DPD) C C C C

Year 3 synthesis
report C

FY12-21 final report X

In addition to the primary program deliverables in Table 1, during the past year the program contributed to
at least 18 ecosystem indicators from all GWA components for the NOAA Fisheries Gulf of Alaska
Ecosystems Status Report to the North Pacific Fisheries Management Council and participated in two agency
workshops promoting the use of GWA datasets. Program Pls and team members produced 18 peer reviewed
publications, 10 manuscripts in preparation or review, and three theses and dissertations. The GWA
program has over 25 leveraged partnerships with outside agencies and groups to integrate data from
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broader efforts. Outreach included 74 scientific and public presentations, five articles, four editions of GWA
Quarterly Currents, and two EVOS 30th anniversary events. GWA Pls also mentored 25 students ranging
from PhDs, post docs, masters, undergraduates, and interns from a variety of universities.

B. Explanation for not completing any planned milestones and tasks

Some GWA project milestones and tasks have been impacted by COVID-19 and the subsequent restrictions
mandated by federal, state, and local community governments. As a result, some field sampling, laboratory
analyses, and outreach activities have been cancelled, partially completed, or postponed until 2021. Below is
a brief summary of COVID-19 impacts for each project affected. Additional details are provided in each
project Work Plan. In summary, while adhering to health safety concerns and travel restrictions, numerous
GWA projects were quite successful in maintaining partial or full data collection efforts. These GWA data will
be especially valuable to resource managers and other stakeholders given the cancellation of other research
programs in the GOA.

21200114-B (PM 1)

Due to COVID-19 restrictions, we did not hold an in-person community engagement experience in the form
of a local and traditional ecological knowledge roundtable in one of the PWS villages (Tatitlek, Chenega, or
both) in FY20. Rather, we will postpone this exchange until FY21, if at all possible. Public health and safety is
paramount and we will adjust our plans accordingly.

21200114-C (PWS Forage Fish)

Due to COVID-19 restrictions, the fall 2020 forage fish acoustic-trawl survey was cancelled, but some June
aerial forage fish validation work did occur in collaboration with HRM.

21200114-D (CPR)

Results from CPR sampling in the first half of FY19 have been finalized; however, because of restricted
laboratory access due to COVID-19, there has been a delay in finalizing the samples collected in the 3 and
4™ quarter of FY19. Although there will be some delay in finalizing the 2019 CPR data due to COVID-19
restrictions to lab access, the FY20 CPR tows have not been impacted and we are expecting all tows to be
completed successfully.

21200114-E (Winter Marine Bird Surveys)

There were no impacts due to COVID-19, all surveys were completed.

21200114-G (PWS Oceanography)

Due to COVID-19 restrictions, one cruise was delayed and sample analyses are delayed. Sample analyses
delays are because of restrictions on accessing the laboratory.

21200114-H (Nearshore Ecosystem)

Due to COVID-19 restrictions, our scheduled nearshore field work was drastically reduced and, in many
cases, cancelled. All summer sampling and winter (March) marine bird and mammal surveys slated to be
completed in KATM in 2020 were cancelled. WPWS spring beach walks used to collect sea otter carcasses for
age-at-death estimates were cancelled. In KBAY, we were able to conduct most intertidal surveys, black
oystercatcher surveys, and some sea otter observations. At two sites in KEFJ and across all WPWS sites,
intertidal temperature loggers were swapped out, site photos were taken, sea star surveys were completed,
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and black oystercatcher surveys were conducted. We were also able to photo document all mussel sites in
WPWS.

21200114-1 (GAK-1)

Due to COVID-19 restrictions, we were unable to undertake the GAK-1 mooring turn-around in March and
GAK-1 CTD profiles in March and April. We were able to do the turnaround in May from R/V Sikuliaq as part
of a specially-permitted cruise to keep the 22-year May Seward Line time series intact. We got the GAK-1
CTD in June from on board R/V Nanug. The July CTD profile was done from R/V Sikuliaq as part of the
summer Seward Line sampling, and August 2020 is scheduled again for R/V Nanug. Looking forward, we
anticipate being able to make our regularly scheduled monthly CTD profiles. Other disruptions from COVID-
19 have come in the form of delayed data processing, a full update of the GAK-1 time series is not presently
available. We anticipate being on track by November 2020 prior to the fall Pl meeting.

21200114-J (Lower Cook Inlet Oceanography)

Due to COVID-19 restrictions, we were unable to complete some small boat surveys in FY20 (Quarters 1 and
2) (no ship-based surveys April and May 2020 and CTD-only survey in June 2020). System-Wide Monitoring
Program nutrient samples were not collected and water quality sondes were not switched out from March
through June at Seldovia, and April through May at Homer due to COVID-19 restrictions. The water quality
and meteorological instruments continued to collect data, and any data quality impacts from the longer
than normal deployments (2 months at Homer sites, 3 months at Seldovia sites) will be examined during the
QA/QC process.

Non-COVD-19 related - due to prolonged cold and stormy weather and marine icing conditions, small boat
oceanographic sampling could not be conducted at Cook Inlet stations outside Kachemak Bay (along
Transects 3, 6, and 7) in February 2020 (Quarter 1); however, we were able to sample all oceanographic and
plankton stations in Kachemak Bay that month (on Transects 9, 4, and the along-bay transect).

21200114-L (Seward Line)

Despite COVID-19 restrictions, The May 2020 Seward Line survey was executed using a skeleton science
team of only 3 Pls, and the summer survey with half the normal science compliment. With support from
NSF, we successfully transferred our September cruise to the R/V Sikuliag when the USFWS cancelled the
R/V Tiglax’s 2020 field season.

21200114-M (PWS Summer Marine Birds)

Due to COVID-19 restrictions, we postponed the July 2020 marine bird survey. Seward Line and NGA LTER
survey obligations were achieved, but instead of the spring cruise, an observer participated in the summer
cruise.

21200114-N (Killer Whales)

There were no disruptions to the primary goals of the killer whale project due to COVID-19. Two exceptions
were optional aspects of the project that were not pursued: 1) morphometrics and body condition, and 2)
an outreach opportunity.
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21200114-0 (PWS Humpback Whales)

Due to COVID-19 restrictions, the spring humpback whale survey was postponed to fall. Chemical analysis of
samples collected in September 2019 were not completed prior to Auke Bay Laboratories campus being
locked down. Lab work is scheduled to resume in mid-August 2020.

21200114-P (PWS Lingering Qil Survey)

Due to COVID-19 restrictions, the majority of lingering oil tasks have been deferred to FY21. The project Pls
believe it will be a tight timeline in FY21, but all objectives and tasks will be completed as outlined. Delivery
of the final report may be delayed.

C. Justification for new milestones/tasks

The GWA program is not requesting new milestones or tasks for FY21. However, the nearshore project
(21200114-H) requests applying funds not used when FY20 field sampling was reduced to incorporate an
MSc student at UAF to analyze stable isotope samples already collected.

PROGRAM COORDINATION AND COLLABORATION

A. Within an EVOSTC-funded Program

Please see individual project Work Plans for coordination and collaborations being carried out at the Pl level.
The increased coordination and collaboration among the projects and Pls became evident as health
restrictions from the novel coronavirus went into place. Projects coordinated to collect data for each other
when possible and projects developed new ways to collect data where possible.

Gulf Watch Alaska

The following outlines how the GWA leadership personnel continue to achieve coordination and
collaboration activities within the GWA program (see also organizational chart, Fig. 14):

Program Lead - oversees coordination of individual program components, science synthesis and integration,
and ensuring a coordinated monitoring program that meets project milestones and deliverables. These
duties include:

e Oversight of project synthesis efforts and coordinate preparation of scientific reports/papers for the
EVOSTC and the public

e Coordinating efforts of the GWA program with the Data Management program, the HRM program,
external programs, and resource agencies

e Working with Outreach Coordinator and Pls to support outreach efforts

Science Coordinator - provides program technical writing, review, and science coordination, including:

e Author and lead production of program synthesis products and promote integration of GWA
projects

e Lead development of ecosystem indicators from GWA datasets

e Review and collation of reports and Work Plans

o Integrate GWA data and platforms with external programs such as HRM, NOAA’s GOA survey, UAF
and NSF’s NGA LTER site.

e Editorial review, website development/updates, and assistance with coordination of outreach
events for each project
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Attendance and presentation of program information at scientific meetings and public events.

Program Coordinator - facilitates meetings, reporting, outreach, sharing, and publication of information
from the various monitoring projects, including:

Planning and documenting all quarterly teleconferences and meetings

Tracking and assisting with data and metadata publication in the Gulf of Alaska Data Portal
Tracking progress towards deadlines and program products

Assisting with maintenance and updates for program website for purposes of conveying important
program goals and information to the group

Participate on Outreach Steering Committee and assist with outreach events

Administrative Lead - works closely with all other members of the PMT on a regular basis to ensure within-

program coordination and collaboration, including:

Providing logistics for teleconferences and in-person meetings

Acting as the fiscal agent for non-Trustee Agencies and organizations

Coordinating outreach activities and the Outreach Steering Committee; overseeing the Outreach
Coordinator

Facilitating and funding participation by the SRP

Completing annual audits to demonstrate compliance with federal grants management standards
Ensuring collaboration, where appropriate, with HRM and Data Management programs

Submitting all required narrative (semi-annual) and fiscal (quarterly) reports to NOAA, through
which GWA funding flows to all non-Trustee Agencies via PWSSC

£ 2
R e Program Management
GuL CH Team
L
Outreach Steering Science Review
Committee Panel
Science Coordinating
Committee

Environmental Drivers Pelagic Nearshore

EVOSTC Partner Programs
Herring Research Data Lingering Oil
and Monitoring Management Monitoring

Figure 14. Organizational chart for Gulf Watch Alaska and other Exxon Valdez Qil
Spill Trustee Council (EVOSTC) programs. The Program Management Team
consists of Program Lead, Administration and Outreach Lead, Science
Coordinator, and Program Coordinator who are responsible for coordination
and collaborations across EVOSTC programs and with outside agencies and non-
governmental organizations. The Science Coordinating Committee consists of
the Science Coordinator and the three Component Leads.
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Herring Research and Monitoring Program

The following outlines how the GWA leadership personnel will achieve coordination and collaboration
activities between the GWA and HRM programs:

e Data from GWA projects are provided to the HRM program for their use and analysis.

e The GWA team regularly engages the HRM program lead, Scott Pegau by phone, email, and in
person.

e The HRM program lead is included on all GWA PI general correspondence. Likewise, the GWA PMT is
included in all HRM general correspondence.

e The HRM program lead is invited to all Pl teleconferences and meetings and given an opportunity to
hear GWA Pl updates and provide HRM updates to Pls.

e The GWA and HRM programs collaborate on the 3-year synthesis workshop and report.

Data Management Program

The GWA and Data Management programs are fully integrated and dependent on each other. The Program
Lead and Science and Program Coordinators will work closely with the Alaska Ocean Observing System
(AOOS) and Axiom data management staff to maintain data access tools, providing data and feedback in the
Gulf of Alaska Data Portal, and metadata generation tools. The Science and Program Coordinators will
continue to work with all project PIs within the program to ensure new data are loaded to the Gulf of Alaska
Data Portal, have undergone QA/QC measures, and have appropriate metadata available for public access.
In addition, PWSSC acts as the fiscal agent between AOOS and NOAA for the Data Management grant.

B. With Other EVOSTC-funded Projects

The GWA program does not have specific goals or objectives to support EVOSTC-funded projects that are
not part of a program. However, data, reports, and publications from GWA projects are available and the
Science and Program Coordinators are available to work with EVOSTC-funded projects where appropriate
and applicable.

C. With Trustee or Management Agencies

The GWA program integrates ecosystem monitoring activities with NOAA, USFWS, USGS, Bureau of Ocean
Energy Management, and NPS. We also coordinate with Alaska Department of Fish and Game researchers
and managers through coordination and synthesis activities involving the HRM program.

GWA continues to work with NOAA to develop and include GWA time series as indicators in ecosystem
assessments and reports to the North Pacific Fisheries Management Council.

PMT members attend annual NOAA workshops at the Alaska Fisheries Science Center, both with the intent
to use ecosystem indicator time series to inform fisheries management: 1) Preview of Ecosystem and
Economic Conditions, NOAA Integrated Ecosystem Assessment and 2) Ecosystem and Socioeconomic Profile
Modeling Workshop. GWA’s annual sampling greatly complements NOAA’s biennial sampling effort in
contributing to ecosystem-based fisheries management efforts in the GOA. GWA’s sampling in 2020 was an
even larger contribution to this effort because NOAA cancelled all large vessel cruises in Alaskan waters
because of safety concerns related to the COVID-19 pandemic.
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GWA PIs continue to contribute to reporting and sampling of marine mammal carcasses for NOAA Alaska
Region Protected Resources Division (Kate Savage and Sadie Wright). GWA Pls have also been trained and
are prepared to administer Coastal Observation and Seabird Survey Team die-off alert protocols if a marine
bird mortality event is encountered when GWA Pls are in the field.

4. PROGRAM DESIGN

A. Overall Program Objectives
At the program-level, GWA has the following annual objectives:

1. Sustain and build upon existing time series in the EVOS-affected regions of GOA.
Provide scientific data, data products, and outreach to management agencies and a wide variety of
users.

3. Develop science synthesis products to assist management actions, inform the public, and guide
monitoring priorities for the next 15 years.

4. Enhance connections between GWA and HRM programs.

5. Leverage partnerships with outside agencies and groups to integrate data from broader efforts.

B. Changes to Program Design and Objectives

There are no changes to the GWA Program overall design or objectives.

5. PROGRAM PERSONNEL — CHANGES AND UPDATES

The GWA Science Coordinator (Suryan) is now a permanent NOAA employee. He continues to support the GWA
program, but at a reduced level. GWA PMT and PIs all agreed to recruit a new postdoc to assist with science
synthesis efforts, funded by using salary savings from the Science Coordinator budget. A cooperative agreement
between NOAA and UAF for the postdoc is in place and the recruitment process is underway. Sarah Traiger (see
CVin 2100114-A) the new USGS employee for the nearshore component (21200114-J) and replacing Ben
Weitzman (who now works for NOAA in Kachemak Bay and GWA project 21200114-J) officially began work for
GWA on June 22, 2020.

6. PROGRAM BUDGET

A. Budget Forms (See GWA FY20 Budget Workbook)

Please see completed program workbook for program summaries and for each project’s five-year budget.
No costs are associated with international travel or outreach events unrelated to the program. Table 2
provides an overall program budget summarized by category rather than project.
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Table 2. Proposed GWA program budget summary by category across all projects for FY 2017-2021.

Numbers are presented in thousands of dollars.

Budget Category FY 17 FY 18 FY 19 FY 20 FY 21 Total
Personnel 1,105.2 1,212.9 1,301.2 1,451.2 1,380.6 6,451.1
Travel 100.7 111.2 92.8 70.8 60.1 435.6
Contractual 610.7 696.8 651.8 723.8 624.6 3,307.8
Commodities 115.9 154.8 133.2 157.5 168.1 729.5
Equipment 56.6 83.9 49.1 48.7 29.4 267.7
Indirect Costs 101.5 102.6 102.3 103.0 103.8 513.2
Subtotal 2,090.6 2,362.3 2,330.3 2,555.0 2,366.5 11,704.7
General Admin.

(9% of subtotal) 188.2 212.6 209.7 230.0 213.0 1,053.4
Program Total 2,278.8 2,574.9 2,540.1 2,785.0 2,579.5 12,758.2
Other Resources 3,205.1 3,260.3 3,027.5 3,629.6 3,718.3 16,840.8
(cost share funds)*

* The last row (Other Resources) includes the compiled project funding that comes from sources other than the
Exxon Valdez QOil Spill Trustee Council, including grant funding, partnerships with other organizations, and direct
agency funding support.

B. Changes from Original Program Proposal

Our FY21 budget does not include additional funding requests. However, numerous projects are requesting
to transfer funds between budget categories and years because of staffing changes and disruptions due to
the COVID-19 pandemic. These requests are described below, and further details are provided in the
individual project Work Plans.

21200114-A (PM 1)

The EVOSTC supports GWA's Science Coordinator position, Rob Suryan, at S130K for FY21. However, the
Science Coordinator is now a permanent NOAA employee and we are proposing a portion of his salary
(S110K) go towards a full-time postdoc. This change was vetted with the EVOSTC science director.

Additional changes are needed due to travel restrictions associated with the COVID-19 pandemic. We
anticipate travel by the GWA management team will be reduced in FY21. We are therefore requesting $6.7K
in travel be moved to commodities to help with peer reviewed publication fees for GWA Pls.

21200114-B (PM 11)

In FY21, PM Il requests permission to transfer $19.8K from travel and split it between Personnel ($7.7K),
Contractual (56K) and Commodities ($6.1K). Since not all SRP members have traveled to every meeting, and
some SRP members live in the location where some meetings have been held, the anticipated travel
demands have not met the original budget estimate, so there are carryover funds. However, PWSSC has
incurred increased costs in other areas such as insurance and maintenance, and also has additional costs
due to the transition of Program Coordinator Donna Aderhold from NOAA contract employment to PWSSC
employment. Travel is still anticipated to be lower in FY21 due to COVID-19, which is expected to impact
travel in both FY20 and FY21. Carryover funds can accommodate travel needs in FY21 and the reallocated
funds can support outreach, interpretive, and community engagement activities.
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21200114-C (PWS Forage Fish)

The forage fish project canceled field work in 2020 due to the COVID-19 pandemic and this changed the
amounts spent in some categories in this year, e.g., we spent $33K less in salary and overtime, $3K less in
travel for field work, and $32K less in vessel charter costs. We propose to redirect FY20 spending that would
have occurred for field work to 1) maintenance and update of trawl gear for $13.5K, and 2) funding to
support a student or post-doc with training in acoustic data analysis to help accomplish GWA forage fish
project goals and synthesis for $54.5K. If approved, these expenditures in FY20 would balance out such that
there are no changes to our originally proposed project total budget.

21200114-G (PWS Oceanography)

PWS oceanography has changes from original proposal. Some planned work was not done during the
COVID-19 shutdown period and was therefore not billed to this project at that time. This has left some
unspent funds that we will work to draw down as we catch up on our work.

21200114-H (Nearshore Ecosystem)

For FY20 and FY21, nearshore project funds have been shifted among budget categories; for example,
personnel costs have increased while contractual costs have decreased, reflecting the transition from
contracted Pls to agency staff.

In FY21 we propose redirecting funding that was unused for field operations in FY20 (due to COVID-19
restrictions) to UAF to support a MSc student to conduct a project evaluating stable isotope variation in
nearshore food webs and associated effects on productivity of nearshore flora and fauna. These changes are
reflected in the FY21 budget. We are making a 2-year commitment to a student, which goes beyond the
currently funded GWA 5-year cycle, but we are confident we can acquire the necessary funds for FY22. We
will be requesting the reallocation of some FY21 funds to support the student, which will be captured in the
FY21 nearshore Work Plan.

21200114-J (Lower Cook Inlet Oceanography)

There are no proposed changes to the total budget amount for the lower Cook Inlet/Kachemak Bay
oceanography project or major budget changes for FY21 from our original proposal. We propose to move a
small amount of funds (S3K difference from approved FY20 Work Plan) from the KBNERR budget to the
NOAA Kasitsna Bay Laboratory budget in FY21 to cover additional small boat field work and data analysis
efforts by Kasitsna Bay Laboratory contract staff. As planned in FY20 (and approved in our FY20 Work Plan),
due to changes in project personnel and expiration of a labor services contract, we deobligated EVOSTC
funds that were obligated to the labor services contract task order and plan to re-obligate the funds to a
new NOAA contract task order at the beginning of Federal FY21. By re-obligating prior year funds, we will be
able to expand our data analysis efforts in both project years 9 and 10 beyond what was originally proposed,
without needing additional funding from EVOSTC. Specifically, this will allow us to conduct additional cross-
disciplinary data syntheses in Cook Inlet and cross-GWA region data syntheses of oceanographic and
plankton data, in collaboration with Rob Suryan, other GWA investigators and other state and federal
agency researchers.

21200114-M (PWS Summer Marine Birds)

While no changes of been made to the PWS marine bird survey project budget, due to the COVID-19
pandemic, the July marine bird survey was postponed until July 2021, with FY20 funds carried over to FY21.
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21200114-N (Killer Whales)

The overall cost of the killer whale project for FY19-21 has not changed. We seek to reallocate funds
between categories in FY21. In this budget we request movement of $3.5K from Travel and $3.0K from
Commodities to Contractual in FY21 to cover increased acoustic and other analytical costs. We are asking to
discontinue funds going to Northwest Fisheries Science Center (S2K) which will be used for other analysis
under Contractual. Personnel amount remains unchanged from the original proposal; however, the
allocation within the category has changed.

21200114-0 (PWS Humpback Whales)

At this time, the humpback whale project does not request funding changes; we are hoping to complete the
September IPP survey and reschedule the postponed spring survey for later in the year.

21200114-P (PWS Lingering Oil Surveys)

Since COVID-19 mandates prohibited the lingering oil project from conducting field sampling during summer
2020, funds for this project will be rolled over into FY21 and the lingering oil survey will occur during the
summer of 2021. FY20 funds for the NOAA PI to travel (51.4K) were cancelled so we are requesting those
funds to be reallocated to supplies.

C. Sources of Additional Program Funding

Because of the diversity of agencies and organizations represented by the GWA program, we are able to
leverage more than $16 million in cost-share, in-kind, direct funds, and other support funding for the 5-year
funding cycle (Table 2).

A significant highlight of acquiring additional funding has been within the Environmental Drivers Component
for projects GAK-1 (18120114-1) and the Seward Line (18120114-L). The NSF-funded NGA LTER program
(51,127K/year, plus ship-time) that began sampling in 2018 leverages, complements, and enhances GWA
program activities. The LTER program will provide many years of additional significant research activities
that will naturally blend and add value to the GWA program.
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Table 3. Summary of Gulf Watch Alaska projects awarded additional funding from external sources for FY21
based on provided documentation. This does not include direct agency funding support (e.g., salaries and

agency provided equipment and resources).

Principal
Project Investigator Source of Funding Amount Comments

21200114-D Ostle North Pacific Research Board $127,100 Continuous Plankton
(NPRB), Canadian Department of Recorder extended
Fisheries and Oceans, Marine surveys
Biological Association

21200114-E Bishop Prince William Sound Regional $39,000 Complementary seabird
Citizens’ Advisory Council survey

21200114-G  Campbell NPRB $186,300 Mooring; paralytic

shellfish poisoning

analyses

21200114-) Holderied/Baird  Alaska Ocean Observing System $25,000 Ocean acidification,
harmful algal bloom

studies
21200114-L  Hopcroft National Science Foundation $1,427,000 Oceanographic extended
surveys
21200114-N Matkin Northwest Fisheries Science $22,000 Genetic analyses
- Center -
Total $1,826,400

See the consolidated budget matrix at the beginning of each project Work Plan for more detail about

additional funds (also see project budget workbook forms).

7. FY17-20 PROGRAM PUBLICATIONS AND PRODUCTS

For convenience, Table 4 summarizes GWA publications and products followed by a complete listing of

references.

Table 4. Summary of Gulf Watch Alaska information and data transfer, FY17-20.

Information and Data Transfer S;:::Lae?
Peer reviewed publications (includes manuscripts in press) 63
Manuscripts in review

Manuscripts in preparation

Reports (includes theses and dissertations) 81
Published datasets (includes datasets with a digital object identifier) 67
Conference and workshop presentations 215
Popular articles 23
Public presentations 39
Presentations and knowledge exchange with remote spill-affected communities 7
Other outreach (includes website updates, Quarterly Currents newsletters, project social media, 36

agency website features, online interviews, and other types of outreach not captured above)
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