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Investigators prepare optical and acoustic systems for detecting oil under ice.
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Photographs supplied by the staff of OSRI, PWS Science Center, and the individual project team
members. Top photo: A weir skimmer is deployed as part of a training exercise. Bottom photo: A
mini barge storage vessel in Prince William Sound.
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Message from the Executive Director
The biggest change experienced at the Oil Spill Recovery Institute in 2011 was at the Executive Director level as I took
over for Nancy Bird. In 2012, the theme of change continued at OSRI in multiple ways. In 2012, the OSRI Advisory Board
experienced leadership transitions. John Calder, from the NOAA Climate Program Office, stepped down as Chair of the
Advisory Board after many years in that role. Vice Chair Doug Mutter of the Department of the Interior retired as well,
leaving open a seat on the board that he had ably occupied. OSRI will miss the leadership and dedication demonstrated
by these gentlemen, and we offer our appreciation for their combined many years of service.
The departure of Advisory Board members in leadership roles means the appointment of new board members, as well. I
am pleased to welcome Doug Helton from the NOAA Office of Response and Restoration to the role of OSRI Advisory
Board Chair upon his appointment by the U.S. Secretary of Commerce. Similarly, I look forward to working with Pamela
Bergmann, who will represent the Department of the Interior on the board. Doug and Pamela have big shoes to fill but
their enthusiasm and expertise bodes well for our organization.
OSRI engaged in some exciting endeavors in 2012; among them, new graduate research fellowships, the advancement
of a hydrological model validation project, and participating as a key funder of a National Research Council study on
responding to oil spills in Arctic environments. You can read more about the diverse ways we manifest our mission and
science plan within this report.
One thing that has not changed: OSRI’s ability to fill a niche by devoting resources to research, technology development,
and education projects that are valuable and high-impact but often overlooked by other organizations, and our ability to
nimbly respond to opportunities and needs that arise among partners. In late 2012, Congress passed an amendment that
significantly increased the principal from which OSRI draws its operating funds out of the National Oil Spill Liability Trust
Fund. This will further empower the work accomplished by OSRI and its partners--work that is relevant to Alaska, the
United States, and the international community concerned with the effects of oil spills in Arctic and sub-Arctic
environments.

Katrina Hoffman, Executive Director
Oil Spill Recovery Institute
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Advisory Board members
Programs of the Oil Spill Recovery Institute (OSRI) are determined by a 16-member Advisory Board composed of:
(1) three Federal representatives from the Departments of Commerce, Interior and Transportation appointed by the
Secretaries of the respective departments; (2) three State of Alaska representatives from the Departments of
Environmental Conservation, Fish and Game, and Natural Resources appointed by the Commissioners of the respective
departments; (3) two representatives each from the fishing industry, Alaska Native community (one of whom is a resident
of Prince William Sound), Oil and gas industry, all of whom are appointed by the Governor of Alaska; (4) two at-large
representatives from communities impacted by the Exxon Valdez oil spill and who are appointed by the remaining
Advisory Board members; and (5) one non-voting representative from the Institute of Marine Science at the University of
Alaska Fairbanks and one non-voting representative from the Prince William Sound Science Center (PWSSC). The OSRI
Advisory Board meets twice each year to set policies, adopt annual work plans and review the implementation of OSRI
programs. The Board’s structure includes four committees - Executive, Scientific and Technical, Financial and Work Plan
- each of which meet as needed throughout the year. Annual work plans are adopted by the Advisory Board in the early
fall and determine continuing projects and new project solicitations to be issued in the coming year.

Federal Representatives
John Calder, Ph.D., Chair
Climate Program Office, Arctic Research Program - National Oceanic & Atmospheric Administration
Silver Spring, Maryland
Years of Service: 1992-94 & 1999-2012

Doug Helton, Chair
Operations Coordinator
Office of Response and Restoration - National Oceanic & Atmospheric Administration
Seattle, Washington
Years of Service: 2012 - Present

Douglas Mutter
Department of Interior
Anchorage, Alaska
Years of Service: 1993-2012

Captain Craig Lloyd
Captain, U.S. Coast Guard, 17th District
Juneau, Alaska
Years of Service: 2010-2012

Captain Greg Sanial
Captain, U.S. Coast Guard, 17th District
Juneau, Alaska
Years of Service: 2012 - Present
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State Representatives
Bradley Dunker
Habitat Biologist
Alaska Dept. of Fish & Game
Anchorage, Alaska
Years of Service: 2010-present

Samantha Carroll
Large Project Coordinator
Alaska Dept. of Natural Resources
Anchorage, Alaska
Years of Service: 2010-present

Gary Folley
Prevention & Emergency Response Program
Alaska Dept. of Environmental Conservation
Soldotna, Alaska
Years of Service: 2010-present

Fishing Industry Representative
William Lindow
Commercial Fisherman
Cordova, Alaska
Years of Service: 2006-present

Alaska Native Representatives
Glenn Ujioka
Cordova, Alaska
Years of Service: 1997-present

Angela Totemoff
Eagle River, Alaska
Years of Service: 2011-present
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Oil & Gas Industry Representatives
Andres Morales
Operations Director –SERVS
Alyeska Pipeline Service Company
Valdez, AK
Years of Service: 2011-present

David Totemoff Sr.
BP
Tatitlek, Alaska
Years of Service: 2008-present

At-Large Representatives
Joe Banta
Project Manager for Environmental Monitoring
Prince William Sound Regional Citizens’ Advisory Council
Anchorage, Alaska
Years of Service: 2006-present

Susan Saupe
Director of Science and Research
Cook Inlet Regional Citizens’ Advisory Council
Kenai, Alaska
Years of Service: 2003-present

Non-Voting Representatives
John Goering, Ph.D
Professor Emeritus, Institute of Marine Science, Univ. of Alaska
Fairbanks, Alaska
Years of Service: 1992-present

Charles P. Meacham
Deputy Commissioner Alaska Dept. of Fish and Game, retired
Prince William Sound Science Center Board of Directors,
Gig Harbor, Washington
Years of Service: 2006-present
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Scientific and Technical Committee
This committee provides advice to the OSRI Advisory Board, OSRI Research Program Manager and OSRI Director on
the conduct and support of research, projects, and studies related to Arctic and subarctic oil spills and their effects. It
includes specialists in matters relating to oil spill containment and cleanup technology, Arctic and sub-Arctic marine
environment, and the living resources and socioeconomics of Prince William Sound and its adjacent waters.
Terry Whitledge, Ph.D., Committee Chair University of Alaska Fairbanks
Anthony Parkin BP Exploration (Alaska), Inc.
Stacy Studebaker Former teacher
Lee Majors Alaska Clean Seas
Alan J. Mearns, Ph.D. National Atmospheric & Oceanic Administration
Stanley (Jeep) Rice, Ph.D. National Marine Fisheries Service
Thomas C. Royer, Ph.D. Professor Emeritus
John Kelley, Ph.D. University of Alaska Fairbanks
CJ Beegle-Krause, Ph.D. Environmental Research for Decision, Inc.
Dick Thorne, Ph.D. Prince William Sound Science Center
John Goering, Ph.D. (Committee Member Emeritus)

A 2012 photograph of lingering oil on Eleanor Island in Prince William Sound.
Photo courtesy David Janka.
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Mission and Goals
The mission of the Prince William Sound Oil Spill Recovery Institute (OSRI) is to support research, education, and
demonstration projects designed to respond to and understand the effects of oil spills in the Arctic and sub-Arctic marine
environments.
In February 2009 the OSRI Board adopted the following goals to guide OSRI work into the future.

UNDERSTAND
Attain an interdisciplinary understanding of: the fate and effects of spilled oil in Arctic and sub-Arctic marine
environments; and the recovery of those environments following a spill.
• Evaluate short and long-term effects
• Identify chemical, biological, and physical impacts and consequences
• Emphasize the nearshore region
• Identify the impacts of oil spill response options
• Profile potential impacts from oil spills on the economy, life-style and well-being of communities and resource users

RESPOND
Enhance the ability of oil spill responders to mitigate impacts of spills in Arctic and sub-Arctic marine environments.
• Fill knowledge gaps on behavior of spilled oil
• Fill knowledge gaps on use and effectiveness of specific mitigation techniques
• Identify and evaluate new prevention and response technologies

INFORM
Disseminate information and educate the public on the issues of oil spill prevention, response and impacts.
• Publish scientific and technical results in open literature
• Brief oil spill removal organizations on OSRI products
• Facilitate the exchange of information and ideas through workshops and other forums
• Educate future researchers and responders through K-12 programs, undergraduate internships, and graduate
fellowships
• Convey information to the general public through various media

PARTNER
Partner with other organizations to take advantage of shared funding, facilities, knowledge and experience.
• Collaborate with other partners in achieving a long-term coastal and ocean observing system for Alaska
• Coordinate with other efforts related to OSRI’s mission
• Expand OSRI’s involvement in Arctic research through partnership opportunities

Left. Oil under ice detection equipment being lowered through the ice. Right. Laser line beam
visible through the ice.
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Background
The Prince William Sound (PWS) Oil Spill Recovery Institute (OSRI) was authorized in 1990 by the United States
Congress to “identify and develop the best available techniques, equipment, and materials for dealing with oil spills in the
Arctic and sub-Arctic marine environments”; and, also to “determine, document, assess and understand the long range
effects of the EXXON VALDEZ oil spill on the natural resources of Prince William Sound. . . and the environment, the
economy and the lifestyle and wellbeing of the people who are dependent on them (Title V, Section 5001, Oil Pollution
Act of 1990, OPA90).” In 1996, the act was amended to expand the area of emphasis from the Exxon Valdez oil spill
region to the Arctic and sub-Arctic marine environments. A 2005 amendment extends OSRI programs to continue until
one year after the completion of oil exploration and development efforts in Alaska.
OPA90 identifies the PWS Science and Technology Institute (known as the PWS Science Center) in Cordova, Alaska, as
administrator and home for OSRI. Between 1992 and 1995, Congress appropriated $500,000 for the OSRI program.
Since 1996, when amendments instituted a funding mechanism for OSRI, the program has received annual interest
earnings from a $22.5 million portion of the National Oil Spill Liability Trust Fund.
OPA90 also set up an Advisory Board to determine policies of and programs supported by OSRI. This includes oversight
of the development of strategic plans, research plans, and annual work plans. The Advisory Board includes three
federal, three state, two oil and gas industry, two fishing industry, two native community, and two at-large representatives.
Additionally, there are non-voting members from the Institute of Marine Science/ University of Alaska Fairbanks, and the
Prince William Sound Science Center. The Board’s structure includes four committees - Executive, Scientific and
Technical, Financial and Work Plan - each of which meet as needed throughout the year. Annual work plans are adopted
by the Advisory Board in the early fall and determine continuing projects and new project solicitations to be issued in the
coming year.
OSRI’s first strategic plan for oil pollution research and development (1995) focused on the risks and costs of oil spills.
OSRI adopted an objective to improve predictive capabilities. This also addressed the assessment of costs, a key
element in identifying the best oil spill prevention and response technologies. The mission and goal statements of the
strategic plan were reviewed and modified in 2002 and 2008. The each review led to the development of a five-year
Science Plan.
OSRI solicited its first proposals for grant projects in late 1997. Since 1998, OSRI has awarded approximately nine
hundred thousand dollars a year to support a wide range of projects. The projects awarded funds in any given year are
outlined in the annual work plan which is based on the five-year Science Plan. The Science Plan is organized around four
strategic goals: Understand, Respond, Inform and Partner. The types of projects OSRI funds to fulfill each strategic goal
are described in the annual report.
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Programs
STRATEGIC GOAL: UNDERSTAND
These projects are designed to help attain an interdisciplinary understanding of: the fate and effects of spilled oil in Arctic
and sub-Arctic marine environments; and the recovery of those environments following a spill. To date the focus has
been on Prince William Sound in partnership with the Alaska Ocean Observing System. The desire is to develop a fourdimensional interdisciplinary understanding of Prince William Sound to enable detection and prediction of spill-related
impacts and subsequent recovery. To achieve this objective we need to collect observations of the physical and
biological environments and integrate them with biological and physical models.

Physical Science Program
MAINTENANCE OF SNOTEL METEOROLOGICAL STATIONS
Snowpack Telemetry (SNOTEL) stations set up in partnership with the Natural Resources
Conservation Service (NRCS) measure wind speed and direction, air temperature, air pressure,
and precipitation from snow and rain throughout the year
(http://www.wcc.nrcs.usda.gov/snotel/Alaska/alaska.html). They are fully-automated, land-based
stations that are set up in remote locations. Since the summer of 2005, six new SNOTEL stations
were deployed at sea level in Prince William Sound (PWS), and two stations were installed at an
alpine elevation. Data transmitted by the weather stations are accessible through the Alaska
Ocean Observing System (AOOS) website and are archived at the University of Alaska
(www.aoos.org). Data from these stations are expected to improve the hydrological model
needed for understanding ocean circulation and to verify meteorological models run for Prince
William Sound.
This is a continuing program with $20,000 awarded in FY12 to Richard McClure., U.S. Natural Resources Conservation
Service. Deployment of the SNOTEL stations was funded by a combination of grants to the PWS Science Center from
the National Oceanic and Atmospheric Administration, AOOS, PWS Regional Citizens’ Advisory Council and OSRI.
Annual maintenance costs are provided by OSRI and AOOS.

PRINCE WILLIAM SOUND OBSERVATIONAL OCEANOGRAPHY
An observational oceanography program at the Prince William Sound Science
Center was supported by OSRI. The research focus is on understanding the
physical circulation and mixing of the waters of the Sound to improve our
understanding of that ecosystem. Areas of research in this project included:
1) Long-term monitoring of the water exchange between the Gulf of Alaska and
Prince William Sound.
2) Monitoring of the seasonal variability of the hydrographic properties and
circulation in PWS.
3) Participation in the Sound Predictions experiment to test the Ocean Observing
System.
The observation program ended in 2010, but analysis of data collected by this
project continued into FY12. The water exchange program aims to provide an improved description of the flow through
the two major straits connecting PWS and the GOA to provide a better understanding of the relationship between
circulation variability and biological variability in PWS. Two relatively deep-water moorings were deployed in Hinchinbrook
Entrance and Montague Straits to monitor currents and oceanographic properties.
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Analysis of data collected during the Sound Predictions exercise in the summer of 2009 continued this year. The focus is
the formation and disruption of a gyre observed in the central Sound. A manuscript titled “Seasonal Surface Circulation,
Temperature, and Salinity in Prince William Sound, Alaska” has been accepted for publication in 2013 in Continental
Shelf Research.
This is a continuing program led by Dr. Mark Halverson of the Prince William Sound Science Center with no new funding
awarded. This program has been funded by a combination of grants to the PWS Science Center from the National
Oceanic and Atmospheric Administration, the Alaska Ocean Observing System, and OSRI.

HYDROLOGICAL MODEL VALIDATION
Accurate knowledge of freshwater discharge into coastal Alaskan waters
is important on many levels. The large magnitudes and variability of this
discharge combine with the couples terrain and bathymetry of nearshore
regions to produce valuable marine resources. From a physical point of
view, freshwater fluxes are an important part of what controls the structure
of the water column and, in turn, nearshore circulation patterns. These
circulation patterns are significant because they transport nutrients,
disperse marine organisms in passive (larval) life stages, and control the
movement of surface contaminants, such as oil.
Predictive oceanographic models of circulations and particle trajectories
are only as good as the equations upon which they are built and the
boundary conditions that drive them. Present-day research and
operational codes are robust and mature, with good representations of the physics governing fluid flow. However, most
regions in Alaska are data poor, in the sense that observations of the variables (weather conditions, stream flow, etc.)
that are needed to drive nearshore circulation models are scarce. This scarcity occurs primarily in the spatial sense,
where very few data platforms are installed in vast regions, but it can also occur in the temporal sense, where a stream of
interest is gaged highly intermittently. The impact of the scarcity of data was seen in the differences of modeled versus
observed freshwater content during the 2009 Sound Predictions exercise. Since observations are scarce around
Alaska’s coastline, it is important to develop hydrological models that accurately predict freshwater input into the marine
environment.
This is a new program led by Dr. David Hill of Oregon State University in collaboration with Dr. Anthony Arendt of the
University of Alaska Fairbanks and Dr. Eran Hood of the University of Alaska Southeast. This is the first year of a threeyear project with $94,498 awarded in FY 12. The Alaska Ocean Observing System is also contributing funds to this
project.
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Biological Science Program
SHORELINE BIOTA MONITORING PROGRAM
When an oil spill impacts the intertidal zone it is important to understand what the
baseline conditions were and how the impacted area recovers. Unfortunately, there is
seasonal and inter-annual temporal variability in the biota of this area that makes it
difficult to take a snapshot of conditions and consider them as a baseline. Through the
ShoreZone program, a very detailed snapshot of the intertidal biota is becoming
available. This project aims to complement high-spatial resolution mapping efforts by
providing temporal information to add to the spatial information. One issue that needs
to be addressed in designing a temporal monitoring component is how to keep the cost
of the program reasonable. In an effort to devise an economical monitoring program
OSRI has funded Coastal and Ocean Resources, Inc. to develop protocols for a cost
conscious approach to temporal monitoring. They have proposed a set of protocols based on time-lapse photography
and citizen monitoring. This information will be validated using existing intertidal monitoring data.
This is a continuing program led by Dr. John Harper at Coastal and Ocean Resources, Inc. No new funds were
committed in FY 12.

DATA RECOVERY: BEAUFORT SEA EPIBENTHOS
A major challenge in understanding the impacts of an oil spill is having historical data available to provide a baseline. This
project seeks to address this problem by rescuing data on epibenthic invertebrates
sampled by trawls and photographs in the Alaskan Beaufort Sea during Western
Beaufort Sea Ecological Cruises (WEBSEC) and Outer Continental Shelf (OCS)
cruises in the 1970s. The material includes station information, count and weight
data, a taxonomic inventory and yet unidentified samples. The historic data in
question will form a reference point for the 1970s and can be used to compare to
recent surveys in the Beaufort Sea. The rescue involves 1) transforming tables
from hard copy reports to digital format, 2) processing unsorted samples, 3)
updating the taxonomy to today’s standard, 4) making the data available to
recognized open access online data bases, and 5) integrating the taxonomic
inventroy into the Arctic Register of Marine Species.
This is a continuing project led by Dr. Bodil Bluhm at the University of Alaska Fairbanks. No new funding was committed
in FY 12.

LARVAMAP, A COMMUNITY LARVAL AND INVERTEBRATE TRANSPORT MODEL
Understanding larval transport and survival is critical to assessing potential effects of
oil spills and effective fisheries management. Larval transport models aid fisheries,
habitat and marine protected area decision makers in understanding how ocean
circulation and larval behavior affect survival. This project continues development of a
community larval transport model, LarvaMap, and expands the Regional Ocean
Modeling System (ROMS) model time-series data for Prince William Sound (PWS) in
2004 and 2009 to a 7-year time series from 2004 to 2010. The LarvaMap / ROMS
combination will be used to generate probability maps of settlement for Pacific herring
and Dungeness crab.
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LarvaMap is a 3D web-based larval fish and invertebrate transport model connected to ROMS circulation fields for the
northeast Pacific, funded by the NOAA Alaska Fisheries Science Center (AFSC). LarvaMap can use any circulation
dataset formatted using the network Common Data Format for Climate and Forecast (NetCDF CF) available through a
Thematic Realtime Environmental Distributed Data Services (THREDDS) data server (TDS). Both NetCDF and TDS are
oceanographic community standards. LarvaMap output can be viewed in combination with field data and circulation
model results using HabitatSpace, a 4D data analysis tool previously developed by members of this team for the AFSC.
LarvaMap will be enhanced with user capability to construct egg and larval stage drift and behavior characteristics by
leveraging Sarah Hinckley's (NOAA/AFSC) larval behavior model and new research. The herring and dungeness crab
organisms constructed in this study will be available in LarvaMap’s library for direct use or modification.
This is a continuing program with no new funds awarded in FY12. The work is being conducted by Dr. CJ BeegleKrause, Ph.D. at Research4D and Dr. Xiaochun Wang at UCLA. Funding was awarded in FY10; however, due to the
Deepwater Horizon incident, the work on this project did not begin until FY11.

PARTNERSHIP WITH THE NORTH PACIFIC RESEARCH BOARD (NPRB)
The NPRB and OSRI both encourage research partnerships in their science plans,
and both organizations have a strong interest in ocean observing, habitat,
ecological and socioeconomic studies. In 2005, the two groups signed a
partnership protocol to explore research priorities of mutual interest in any given
year. The OSRI Science Plan committed $100K to this partnership in FY 12.
Continuation of the partnership and the level of funding committed is determined on
an annual basis. In 2011, a joint Request for Proposals was issued by OSRI and
NPRB. Unlike previous years there were not specific areas identified as being of
joint interest. Instead proposals submitted to NPRB under categories of interest to
OSRI were reviewed to determine appropriateness for OSRI funding. Eight
proposals were selected for review by OSRI. Two of those proposals were found
appropriate by both the OSRI and NPRB scientific panels and both organizations
contributed to funding those proposals. The two proposals include one to improve bathymetric maps and the other to use
seabirds as indicators of forage fish stocks.

Improvements to bathymetric digital elevation models spanning Alaska region waters
The work will improve existing bathymetric digital elevation models (DEMs) that
span the greater Alaska region by salvaging data from historical Russian
nautical charts and by processing newly available shiptrack soundings from the
Bering, Chukchi and Beaufort Seas. Oceanic DEMs allow scientists, natural
resource managers, students, and others to graphically depict their domain of
interest, often in conjunction with other geospatially-referenced data. While
existing DEMs suffice for some visualization needs, many applications require
the best possible representation of bathymetric depths. For example, DEM
quality and resolution is intimately tied to the quality of numerical model results,
which in turn inform oil spill response, search and rescue missions, and
countless scientific research projects. To improve DEM quality, a
comprehensive set of unclassified bathymetric soundings between the Russian Far East and western Canada was
created and then made publicly available as the Alaska Region Digital Elevation Model (ARDEM; Danielson et al., 2008;
Danielson et al., 2011), gridded at ~1 km horizontal resolution and spanning 130°E to 120°W and 45°N to 75°N. The
ARDEM grid is based in part on a previous digitization of 139 Russian nautical charts and chart inserts. In this project,
another 153 charts and inserts will be digitized in order to increase data density in coastal Arctic regions with sparse data
coverage and for which few other public data exist. The data quality control algorithms will be refined and the ARDEM
grid updated with the rescued and other recently collected ship track soundings.
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Seabirds as indicators of forage fish stocks and marine ecosystems in Alaska
The distribution and abundance of small, schooling forage fish (e.g.
sandlance, capelin) in Alaska has been estimated by small-scale
directed studies, but mostly inferred from incidental catches in largscal trawl surveys. The large-scale serveys were not designed (by
gear or location) to sample forage species. In contrast, seabirds are
conspicuous, highly mobile, samplers of forage fish that travel great
distances (100+ km) and depths (200m) to locate ephemeral prey
with great efficiency. Thus, data on their dietary habits provides a
valuable complement to traditional fisheries sampling. This project
will analyze large diet databases for three abundant seabirds (puffins,
murres and kittiwakes) to: 1) characterize forage fish communities in
the Gulf of Alaska (GOA) and Bering Sea/Aleutians, 2) describe temporal changes in abundance of forage species, and,
3) examine the possibility of using diet data to assess recruitment in selected species. A 20-30 year time-series of
seabird breeding success and phenology at several colonies will be examined to determine: 1) whether these parameters
can be used to make inferences about local forage fish stocks (abundance or timing), and 2) whether these seabird data
co-vary with the prey base data on similar time/distance scales.

Mew gulls wait on the edge of ice shelves for juvenile herring to dart out.
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STRATEGIC GOAL: RESPOND
Many existing oil spill response technologies are ineffective in harsh environments at high latitudes. Projects funded
under this goal aim to enhance the ability of oil spill responders to mitigate impacts of spills in Arctic and sub-Arctic
marine environments. This can be accomplished by developing or adapting equipment for oil spill response in Arctic and
sub-Arctic marine environments, or by improving our understanding of the impacts of different response options.

SOUND PREDICTIONS – MODEL VALIDATION EXERCISE
OSRI has made a considerable investment in the development of numerical ocean and atmospheric models with the goal
of developing tools that can aid oil spill modelers in the future. To test our progress, a model validation exercise and test
of the Prince William Sound Ocean Observing System (Sound Predictions) experiment was conducted in July of 2009.
The time period spanned the neap and spring tide cycles and a range of wind and freshwater input. Three vessels were
used to support the different components of the experiment with one vessel focusing on hydrographic surveys, a second
focusing on drifter deployment and retrieval, and a third supporting the autonomous underwater vehicles and drifter
retrievals. High-frequency radar measurements of surface currents were made in central PWS. Atmospheric, ocean
circulation, wave, and nutrient-phytoplankton-zooplankton models were run using the inputs provided by the field
measurements. Results from the models were also used as inputs to the oil spill trajectory models used by NOAA and
Alyeska Pipeline.
In support of this experiment, OSRI committed funds in FY11 to support two analyses of the experiment. The projects
continued into FY12 without new funding.

Oil Spill Drift Trajectory Analysis from the 2009 Field Experiment
The proposed analysis of the observational data and model predictions for
Sound Predictions is based on trajectory predictive ability. The intent is to
identify areas of higher and lower predictive skill for the field conditions
encountered during the experiment, and provide insight and
recommendations for future improvements.
The work will examine the effect of observational data assimilation in
potential oil spill simulations by comparing observed and simulated drifter
trajectories using the General NOAA Operational Modeling Environment
(GNOME) model. Observed circulation fields (winds and currents) and two
different types of PWS circulation fields (nowcast and forecast) will be
examined to isolate the effects of data assimilation without re-running the
circulation models. The hindcast fields will have assimilated all available
observations, while the forecast fields will not have the benefit of the observational program. Simulated trajectories will
be compared with drifter trajectories that were observed during Sound Predictions, and the other observational data will
be used to construct hypotheses for any trajectory differences. If necessary, a diagnostic circulation model will be
constructed in GNOME to test these hypotheses.
This is a continuing project led by Dr. CJ Beegle-Krause at Research4D.
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Quantifying the effects of ocean observations and circulation models on oil spill trajectory forecast skill
Regional coastal ocean observing efforts such as the Alaska Ocean
Observing System (AOOS) are part of the national Integrated Ocean
Observing System (IOOS). A major goal of IOOS is to provide real-time
observational data for assimilation models that can provide comprehensive
forecasts of regional atmospheric and oceanic conditions. One major user
group of ocean forecasts is the oil spill response community. The Sound
Predictions exercise in 2009 was designed to evaluate the skill of weather,
wave, and ocean circulation models. The proposed work will evaluate the
utility of ocean observing system measurements and numerical simulation
forecasts in improving the performance of models that forecast oil spill
trajectories. The primary objective is to quantify the effect of ocean
observations and circulation model forecasts on the performance of an oil
spill trajectory forecast model in Alaska coastal waters. A secondary objective is to evaluate the ocean circulation model
performance in accurately simulating surface water circulation as measured by various direct observations.

This is a continuing project led by Dr. Carl Schoch at the Alaska Ocean Observing System. The final report is available
for this project.

DETECTION AND MAPPING OF OIL SPILLS UNDER SEA ICE
One of the first obstacles that will be encountered if there is an oil spill under
sea ice is locating the oil. A practical system for oil spill response in the sea
ice environment must be capable of rapidly mapping the extent and quantity of
oil over large areas and under a range of ice and weather conditions. There
are some tactics and systems currently in place or being developed for
detecting oil from above the ice. This project builds upon the capabilities of
autonomous underwater vehicles and the idea that it is simpler to detect the
oil if the signal doesn’t have to penetrate the ice.
This project is designed to develop and test a suite of sensors that can be
mounted on autonomous underwater vehicles for detection and mapping of oil
under the full range of ice conditions and oil conditions expected to occur.
This approach has the advantage of being independent of ice conditions and
allows direct measurement of the oil (both under the ice and in the water column), unlike surface based methods. A
combination of desk studies and tank experiments will be used to analyze the efficacy and accuracy of a suite of potential
oil detection sensors.
Initial results show that the oil was easily detected using inexpensive and readily available camera and sonar systems.
The sonar systems were also able to detect thickness of the oil layer under the ice.
This is a continuing project led by Dr. Jeremy Wilkinson at the Scottish Association for Marine Science and Dr. Hanumant
Singh at the Woods Hole Oceanographic Institute with no new funding in FY12.
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SONAR DETECTION OF OIL IN AND UNDER ICE
This project is a follow up to the “Detection and mapping of oil spills under ice”
project. This project will perform further tests using sonar and camera systems
in controlled laboratory ice tank experiments to:
1) Determine the acoustic signature of oil under sea ice, for both warm and
cold oil,
2) Determine the evolution of the acoustic signature over time as the oil
percolates into the porous structure and/or melts the ice underside, thus
determining the coevolution of acoustic signature and oil/ice structure,
3) Determine the ability of sonar to detect oil as it becomes encapsulated in
the ice,
4) Determine whether a camera system can reliably detect encapsulated
ice (alone, or in conjunction with sonar), and
5) Provide recommendations for an optimized sensor system for
deployment on a UUV.
This is a new project with $50,360 awarded in FY12 to Dr. Ted Maksym of the Woods Hole Oceanographic Institute.

HIGH-SPEED ON-WATER DEMONSTRATION OF NEW RECOVERY TECHNOLOGY
As a result of the Deepwater Horizon oil spill in the Gulf of Mexico, a
competition was held to test novel concepts for improving oil spill recovery.
The competition was sponsored by Wendy Schmidt through the X Challenge.
More information about the challenge can be found at
http://www.iprizecleanoceans.org/. One of the more innovative approaches
tested was a system from Pacific Petroleum Recovery, Inc. that uses
equipment commonly used in the fishing industry. This approach provides a
low-cost system with spare parts readily available throughout Alaska. Just as
importantly, this method has the potential to increase the transit speed that is
feasible during recovery operations. This is important because mechanical
recovery of oil is limited by encounter rate, which is a function of transit speed
and the width of the collection system.
This is a new program with $50,000 awarded in FY12 to Kevin Kennedy at Pacific Petroleum Recovery, Inc.

RESPONDING TO OIL SPILLS IN ARCTIC ENVIRONMENTS
For this study, the National Research Council will assemble a volunteer ad
hoc committee to assess the current state of the science regarding oil spill
response and environmental assessment in the Arctic region, with emphasis
on potential impacts in U.S. waters. The committee will examine existing
decision tools and approaches that utilize a variety of spill response
technologies under the types of conditions and spill scenarios encountered at
high latitudes. The report will also review new and ongoing research activities
in both the public and private sectors, identify opportunities and constraints
for advancing oil spill research, describe promising new concepts and
technologies for improving the response, including containment approaches
to reduce spill volume and/or spatial extent, and recommend strategies to
advance research and address information gaps. Finally, the committee will
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assess the types of baseline information needed in the near-term for monitoring the impacts of an oil spill and for
developing plans for recovery and restoration following an oil spill in U.S waters.
Committee members will have expertise in the following areas: oil spill response and recovery, physical oceanography,
ice conditions, Arctic ecology and natural resources, marine engineering, maritime transportation, and maritime safety
and risk assessment. These volunteers will be drawn from a pool of nominees, including those at universities, federal
government laboratories, industry, and nongovernmental organizations.
This will be a two-year study. Funding has been contributed by the Arctic Research Commission, the American
Petroleum Institute, the Bureau of Ocean Energy Management, and the Marine Mammal Commission, in addition to the
Oil Spill Recovery Institute. Additional funding is anticipated from the U.S. Coast Guard and the National Oceanic and
Atmospheric Administration.
This is a new program with $50,000 awarded in FY12 to Deborah Glickson at the National Academies of Science.

Photograph of a test burn from a training exercise conducted at the Cold Region Research and
Engineering Laboratory. Photo from Alaska Clean Seas.
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STRATEGIC GOAL: INFORM
The projects described in this section are designed to disseminate information and educate the public on the issues of oil
spill prevention, response, and impacts. OSRI funds projects to educate the public at all ages, support graduate
students, support workshops and symposia that allow researchers to present results, and provide direct outreach through
the web.

SCIENCE OF THE SOUND
Science of the Sound is a collaborative education program developed to provoke
inquiry into the natural world, to increase science and ecological literacy and to foster
responsible use of natural resources. The program is designed to enhance science
education in the communities of Prince William Sound (PWS) and is implemented in
partnership by the PWS Science Center, the U.S. Forest Service Cordova Ranger
District and other local organizations. There are four components to Science of the
Sound programs:
The Discovery Room program serves all students in grades K-6 in Cordova, and
provides supplemental opportunities for hands-on science and environmental learning.
Programs are executed during the school year with monthly environmental monitoring
field trips to give students opportunities to collect and record data in the field.
During Outreach Discovery trips, Science Center educators travel to the oil spill-affected villages of Chenega Bay and
Tatitlek to implement Discovery Room lessons adapted to fit the village school’s needs.
Science Center educators work closely with science teachers in the Cordova School District to organize classroom
presentations and field trips for Cordova junior high and high school students. Science Center educators coach a team of
high school students to compete in the Tsunami Bowl, the Alaska state competition of the National Ocean Science Bowl.
Community Programs include weekly science lectures geared towards adults and families, presented during the months
of September to May. Science Center educators collaborate with Alaska Sea Grant, the U.S. Forest Service and the local
Audubon Society chapter to recruit scientists and environmental professionals to give evening presentations on topics
relevant to the region.
This is a continuing program with $45,000 awarded in FY12 to Kara Johnson, PWS Science Center, Cordova, Alaska.
Additional funding for this project is provided by British Petroleum, ConocoPhillips, the PWS Science Center, community
contributions, and various private and other government foundations.
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SUMMER OUTREACH DISCOVERY
A number of oil spill related activities have been developed for use in summer and
school year education programs. However, many of the activities have not been
adopted by organizations other than the ones that developed the activities. This
includes several activities developed by the Prince William Sound Science Center with
funding from OSRI. In order to increase the use of oil spill related activities in summer
programs around the state, OSRI funded a program designed to identify organizations
that would be interested in incorporating spill related materials, modifying these
materials to meet those organizations’ needs, and training the organizations to
effectively deliver the materials.
This is a continuing project led by Kara Johnson of the PWS Science Center with no new funding committed in FY12.

REMOTELY OPERATED VEHICLE KIT
This project will develop a transportable student activity kit focused on oil spill science
and robotic technology. The Oil Spill Response ROV Kit (Remotely Operated Vehicle
Kit) will be a teacher- and classroom-ready “stand alone” education unit containing the
materials needed to deliver lessons on marine oil spills and oil spill response
technologies.
Using materials contained in the kit, teachers will provide instruction on the adverse
impacts of oil spills on water, and discuss technological challenges to oil spill cleanup.
Students will use materials in the kit to construct Remotely Operated Vehicles
designed to clean up simulated oil (popcorn) spilled into a swimming pool, harbor or pond. Students will compete to see
what design best recovers the spilled popcorn.
The ROV Kit will be available for loan to school teachers, informal and home school programs and Scout/other youth
groups. The investigator will actively market the kit through education contacts statewide and through targeted outreach
to include a diverse array of student groups and communities.
This is a continuing project led by Kara Johnson of the PWS Science Center with no new funding committed in FY12.

WORKSHOPS OR SPECIAL PROJECTS
These funds are to support workshops or special projects at the discretion of the OSRI Advisory Board. The following
workshops and science meetings were supported in FY12.
Alaska Marine Science Symposium, $4,000. This symposium is the primary facility for disseminating research results
related to Alaska’s Arctic and sub-Arctic marine environments.
Alaska Forum on the Environment, $5,000. This symposium brings together speakers, panels, and participants to
discuss issues related to Alaska’s environment, including the impact of oil spills.
Arctic ERMA, $6,000. This workshop was led by the Coastal Response Research Center at the University of New
Hampshire. The workshop was held in Kotzebue and was designed to initiate a dialogue to determine which data sets
were most important for incorporation into the Environmental Response Management Application and determine where
those data were located.
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FELLOWSHIPS
OSRI funds are provided to support graduate student research that will enhance scientific understanding of the marine
ecosystem, provide information needed by managers and decision-makers for oil spill response and recovery, and
improve public awareness and understanding of marine and estuarine ecosystems. The OSRI Graduate Research
Fellowship Program offers qualified masters and doctoral students the opportunity to address scientific questions of
significance to sub-Arctic and Arctic regions resulting in high-quality research focused on improving oil spill response and
recovery issues.

Kelly McFarlin, University of Alaska Fairbanks
Doctoral candidate
Advisor: Mary Beth Leigh
Molecular characterization of Arctic marine petroleum-degrading microbial communitities
and comparison to the Deepwater Horizon.
As the oil industry continues to explore drilling and production activities in the Arctic, it
becomes imperative to understand how the marine microbial community will respond to
petroleum inputs and their potential to biodegrade the contaminant. This research
proposal will identify arctic marine microbial communities in the surface, sub-surface and
deep waters in Shell Oil’s 193 lease location in the Chuckchi Sea. It will also determine if
these same species are located in near shore environments of Barrow, AK. In addition to microbial species
characterization and quantification, it is also important to determine their potential to biodegrade petroleum and
chemically dispersed petroleum. High throughput pyrosequencing of bacterial 16S rRNA genes will be conducted on
filtered seawater samples to provide information regarding the taxonomic identity of the microbial communities. Filtered
seawater samples will also be analyzed by GeoChip microarrays. This powerful technology detects hundreds of
thousands of different microbial functional genes simultaneously and is a measure of the biodegradation potential of a
microbial community. This research proposal will also capitalize on preexisting filtered samples from mesocosms of
Alaska North Slope (ANS) crude oil and chemically dispersed ANS incubated at -1˚C with indigenous microorganisms
from fresh Chuckchi Sea water. Pyrosequencing and GeoChip data from these filters will be compared to deep-sea
dispersed oil samples from the Deepwater Horizon blowout, in collaboration with Dr. Terry Hazen. During the Deepwater
Horizon spill, Hazen et al., 2011 performed the most comprehensive molecular microbial analyses ever performed on an
oil spill, which also occurred in deep, cold waters (5°C). This proposal will generate an arctic microbial community
baseline and insight into how this important region of the Alaskan marine ecosystem would respond to inputs of
petroleum and how it compares to another well-studied cold water system.
This is a new project with $25,000 provided in FY12.

Alexandra Ravelo, University of Alaska Fairbanks
Masters candidate
Advisor: Brenda Konar
Epibenthic communities in the Beaufort Sea.
The purpose of this study is to characterize the epibenthic communities in the central
Beaufort Sea (between 147° and 150° west longitude) and to compare these communities
to the ones found in the adjacent Chukchi Sea. These goals will be accomplished by
joining a cruise in summer 2011 that will be conducting epibenthic beam trawls for fishes
in the central Beaufort. At this time, very little is known about these soft sediment
epibenthic communities of the central Beaufort Sea. Considering the potential oil
exploration that this area will be subject to, there are intrinsic needs to increase our knowledge of these communities to
be able to monitor the changes caused by anthropogenic activities and better preserve our natural resources. An existing
database of epibenthic communities in the Chukchi Sea surveyed in 2009 and 2010 using the same equipment will be
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used to make comparisons between the two seas. The central Beaufort Sea baseline data collected will include overall
species composition and distribution and also abundance, biomass, size and sex structure of targeted species. Multiple
questions will be asked with these baseline epibenthic data, including: 1. Are epibenthic communities distributed in
patches or are all species evenly distributed throughout the study area? 2. Which species are most important in
determining community structure as far as abundance and biomass? 3. What is the current population structure of the
most important species as far as size frequency, abundance, biomass, and male-to-female sex ratio? 4. Does the
community vary with any environmental (depth, grain size, temperature, salinity) or fish community parameters? The
importance of this project is centered on the need for having a better understanding of the epibenthic community
composition and the structuring environmental variables that take place.
This is a continuing project with no new funds provided in FY12.

Lindsay Saum, University of Alaska Fairbanks
Doctoral candidate
Advisor: David Crowley
Remediation monitoring using microbial DNA profiles.
Lingering oil pockets still found in the beaches of the Prince William Sound (PWS)
demonstrate that petroleum hydrocarbons can persist and continue to damage
ecosystems decades after initial cleanup efforts following a marine oil spill. Currently,
the methods of monitoring marine oil bioremediation efficiency are chemical processes
that can take over a month to return results and can cost up to $1,000 per assay if
outsourced commercially. The goal of this research project is to develop molecular
biology tools to monitor the state of polycyclic aromatic hydrocarbon (PAH) degradation in oil contaminated beach
sediments in near real-time by tracking the dominant bacterial species and their associated dioxygenase genes that
function for oil degradation. Bacterial populations of PWS beaches will be collected via sediment sampling as well as
activated carbon sampling columns. The extracted and purified microbial DNA will be amplified at both the 16S rRNA and
dioxygenase gene sequences via polymerase chain reaction (PCR), and analyzed with terminal restriction fragment
length polymorphism (TRFLP) through capillary electrophoresis. In order to quantify the 16S rRNA gene sequences, each
purified DNA sample will also be analyzed via real-time PCR using primers for bacterial species of interest. The
community composition and dioxygenase enzyme patterns will then be used to train a neural net statistical program for
pattern recognition of PAH degradation status. Chemical analyses will be conducted via gas chromatography to verify the
PAHs present in each sample.
The results of this project will produce a more rapid and inexpensive method of monitoring the rate of marine oil
degradation by microbial communities. Potential application of the data generated by this procedure includes evaluation
and addition of the dominant bacterial species’ trace nutrient requirements in order to achieve effective biostimulation.
This is a continuing project with $25,000 provided in FY12.

Emilie Springer, University of Alaska Fairbanks
Masters candidate
Advisor: Maribeth Murray
Cultural dimensions of community response preparation and vulnerability to oil impacts of Copper River fisheries and the
community of Cordova.
The research objectives of this project are to investigate the cultural dimensions of
community response preparation and vulnerability to oil impacts of the Copper River region
in Prince William Sound. Basic demographic information will be considered but the intention
is to focus on cultural connections between individuals and their communities, the
knowledge systems people may refer to in the event of a disaster related to oil
contamination and the way that information is communicated across community boundaries.
Three case studies will be performed: 1) the physical community of Cordova, 2) the
occupational community of S01A permit holders, and 3) the institutional community of the
Prince William Sound Regional Citizens Advisory Commission.
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Research methods for this project are grounded in qualitative social science. They will include: participant observation,
focus group interviews, individual interviews, surveys, response mapping and preparation of a final chart to demonstrate
knowledge variations within each case-study. Following preliminary fieldwork, a cultural consensus analysis may be
applied to one or more of the three cases.
Understanding knowledge diversity and varied attitudes towards environmental protection and oil-related problems can
contribute to improved response, observation and monitoring activities in the region. This social theme has not been
widely cataloged in previous research related to human dimensions of oil-spills.
This is a continuing project with no new funding awarded in FY12.

An unmanned aircraft system being tested in Prince William Sound for shoreline assessment.
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OTHER
RESEARCH PROGRAM MANAGER
Funds are provided for the expense of the OSRI Research Program Manager (RPM) to track existing programs, develop
new programs, develop partnerships, and outreach OSRI programs. Major activities include implementing the five-year
research plan, the development of the FY13 work plan, participating in a test of oil spill fluorometers, and updating the
OSRI outreach materials. This year the OSRI annual report was printed in-house, so those costs are contained in the
RPM budget.
Expenses related to this position are combined with the travel expense of the Scientific and Technical Committee
described below. Total expenses for these two components was $132,392.

SCIENTIFIC AND TECHNICAL COMMITTEE
The Scientific and Technical Committee (STC) meets twice a year to assist in developing the annual work plan and to
advise OSRI on implementation of the work plan. Funding is provided to cover the travel costs of the members of the
Scientific and Technical committee.

Testing a rope mop skimmer in ice. Photo courtesy Alaska Clean Seas.
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Financials
Funds for the Oil Spill Recovery Institute were authorized by the United States Congress through the Oil Pollution Act of
1990 (OPA’90) and amending legislation. The Prince William Sound Science Center (PWSSC), a non-profit research and
education institute in Cordova, Alaska, administers the OSRI programs as directed by OSRI’s Advisory Board. PWSSC
receives the interest earnings from a $22.5 million trust managed by the U.S. Treasury and held within the National Oil
Spill Liability Trust Fund. These funds originated from the Trans-Alaska Pipeline Authority and are dedicated to finance
the OSRI programs.
The following pages include the Statements of Financial Position for the Prince William Sound Science Center and the
Financial Position and Statement of Activities related to the OSRI programs for the fiscal year 2012. Fiscal year 2011
data is provided for comparison.
Professional audits of the PWS Science Center’s financial records, including the OSRI program fund, are completed
annually by a nationally recognized accounting firm. The fiscal year 2012 audits were completed by Mikundra, Cottrell &
Co., Anchorage, Alaska. Copies of audited financial statements are available upon request to Penelope Oswalt, Finance
Director, PWS Science Center, P.O. Box 705, Cordova, Alaska, 99574, or email poswalt@pwssc.org.
Summary of OSRI program expenditures FY12 and FY11

Program Areas
Administration
Research (Understand)
Research (Respond)
Public Education & Outreach (Inform)
Other Programs
TOTALS

FY12

FY11

142,146
254,326
183,106
148,321
127,444

161,771
202,293
50,265
91,821
132,392

855,343

638,542

PWSSC building in Cordova, Alaska.
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Statement of Financial Position
Including the Oil Spill Recovery Institute
Year Ended September 30, 2012
(with comparative totals for 2011)
General
Fund
Assets:
Cash
Receivables
Prepaids and other assets
Investments
Due from other funds
Leasehold
Property and equipment, net of accumulated
depreciation
Total assets
Liabilites:
Accounts payable
Wages, taxes & benefits payable
Current portion of long-term debt
Deferred to revenue
Due to other funds
Long-term debt
Total liabilities

Plant
Fund

11,041

Program
Fund
152,759
566,179

Totals
2012

2011

163,800
566,179
46,188
1,661,564
775,688
0
1,313,287

178,366
289,105
44,912
1,616,397
357,249
0
759,843

2,441,431

4,526,706

3,245,872

7,320
60,929

59,154
714,758
114,515

490,123
163,247
0
66,474
775,688
114,515

205,149
155,066
10,238
42,735
357,249
57,064

721,619

888,427

1,610,047

827,501

1,553,004

1,553,004
1,363,655

0
2,418,371

46,188
1,661,564
60,929

714,758
1,313,287

771,987

1,313,287

490,123
163,247

Net assets:
Temporarily restricted
Unrestricted

0
50,368

1,313,287

Total net assets

50,368

1,313,287

1,553,004

2,916,659

2,418,371

771,987

1,313,287

2,326,916

4,526,706

3,245,872

Total liabilities & net assets
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Oil Spill Recovery Institute Programs
Combined Statement of Financial Position
Year Ended September 30, 2012
(with comparative totals for 2011)
OSRI Totals
2012

2011

Cash
Investments

152,759
1,661,564

138,635
1,616,397

Total assets

1,814,323

1,755,032

Liabilities
Deferred revenue
Due to other funds

0
103,981

0
23,662

Total liabilities

103,981

23,662

Net assets - unrestricted

1,710,342

1,731,370

Total liabilities and net assets

1,814,323

1,755,032

Assets

Deposits and expenditures per fiscal year since the original deposit in fiscal year 1997.
While the expenditures initially lagged the deposits, expenditures have recently been
greater than deposits, so at the end of this fiscal year the cumulative deposits are less than
the cumulative expenditures. The additional funding needed has come from interest
earned during the period between the deposit and the funds are expended.
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Oil Spill Recovery Institute Programs
Combined Statement of Activities
Year Ended September 30, 2012
(with comparative totals for 2011)
OSRI Totals
2012

2011

Grants and contributions - Federal

855,345

535,562

Interest
Unrealized gains on investments

327
(21,360)

588
70,459

834,312

606,609

269,865
26,122
17,018
0
1,577
2,933
1,977
120
3,150
0
8,000
953
50
5,281
462,584
819,630

322,969
31,187
19,587
0
4,323
2,519
5,029
777
2,786
750
8,000
938
0
5,098
185,963
589,926

13,120
22,595

13,140
35,481

Total expenses

855,345

638,547

Change in net assets

(21,033)

(31,938)

Net assets at beginning of year
Transfers to Plant Fund

1,731,375
0

1,763,308
0

Net assets at end of year

1,710,343

1,731,370

Revenues:

Total revenues
Expenses:
Salaries and benefits
Travel
Professional services
Subcontracts and charter costs
Supplies
Telephone
Network
Postage and freight
Printing, publications and copying
Facilities and rent expenses
Utilities
Insurance
Equipment maintenance
Other
Grants awarded
Total expenses before interfund facility, equipment
costs, and indirect costs
Interfund facility and equipment costs
Indirect costs
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Publications and presentations
Peer-reviewed Publications and Theses
Druckenmiller, M. L., H. Eicken, J. C. “Craig” George, and L. Brower. 2012. Trails to the whale: reflections of change and
choice on and Iñupiat icescape at Barrow, Alaska. Polar Geography. Doi: 10.1080/1088927X.2012.724459.
Kasper, J. L., and T. J. Weingartner. 2012. Modeling winter circulation under landfast ice: The interaction of winds with
landfast ice. Journal of Geophysical Research. 117. Doi: 10.1029/2011JC007649.
Seymour, M. S., K. E. Ott, D. A. Guertin, H. N. Golden, D. B. McDonald, and M. Ben-David. 2012. Early Holocene Glacial
Retreat Isolated Populations of River Otters (Lontra Canadensis) along the Alaskan Coast. Canadian Journal of
Zoology. 90. 1136-1148.
Streever, B., R. Suydam, J. F. Payne, R. Shuchman, R. P. Angliss, G. Balogh, J. Brown, J. Grunblatt, S. Guyer, D. L.
Kane, J. J. Kelley, G. Kofinas, D. R. Lassuy, W. Loya, P. Martin, S. E. Moore, W. S. Pegau, C. Rea, D. J. Reed,
T. Sformo, M. Sturm, J. J. Tayler, T. Viavant, D. Williams, and D. Yokel. 2011. Environmental Change and
Potential Impacts: Applied Research Priorities for Alaska’s North Slope. Arctic. 64:3 390-397.
West, C. F., W. Wischniowski, and C. Johnson. 2012. Pacific Cod (Gadus macrocephalus) as a Paleothermometer:
Otolith Oxygen Isotope Reconstruction. Journal of Archaeological Science. 39. 3277-3283.
Wu, X. 2011. Transport Through Prince William Sound: Numerical Study in a Nowcast/Forecast System. Ocean
Dynamics. 61. 449-462.

Left: Satellite tracked drifters are deployed to simulate an oil spill. Right: The resulting drift pattern
shows them reaching Cook Inlet in about three weeks.
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Staff
Katrina Hoffman
OSRI Executive Director
President & CEO, Prince William Sound Science Center

W. Scott Pegau, Ph.D.
OSRI Research Program Manager

Penelope Oswalt
Finance Director,
Prince William Sound Science Center

Kelly Sarnowski
Bookkeeper,
Prince William Sound Science Center

Allie Russo
Administrative Assistant,
Prince William Sound Science Center
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