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Twenty five years ago the Exxon Valdez ran aground on Bligh reef. The formation of the Oil Spill Recovery
Institute is a result of that event. Photo courtesy of David Janka.
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Message from the Executive Director
This year marked the 25th anniversary of the Exxon Valdez oil spill. Recovery from the spill is ongoing to this day. It can
be credited as the impetus for sweeping changes to oil transport practices and spill response policies in the United
States. The Exxon Valdez oil spill led to the Oil Pollution Act of 1990, which provided for the formation of the Oil Spill
Recovery Institute. From our inception through 2014, OSRI has spent over $18 million in efforts to improve our
understanding of the impacts of oil spills, improve our ability to respond to them, and inform people of all ages of
findings about recovery from oil spills.
We welcomed three new members to the Oil Spill Recovery Institute advisory board in 2014: Philip Johnson, Regional
Environmental Officer with the U.S. Department of the Interior’s Office of Environmental Policy and Compliance; Diane
Durham, a Captain in the U.S. Coast Guard; and Jeanette Alas, a habitat biologist with the Alaska Department of Fish
and Game. They all have expertise very relevant to our mission and the advisory board will benefit greatly from their
input. Also welcomed, just after midnight the day before our winter board meeting: my infant son. Thanks to Dr. Rob
Campbell for serving as acting Executive Director during my maternity leave.
Perhaps most notable in 2014: the International Association of Oil and Gas Producers awarded $1.6 million in funding to
support a program evaluating the abilities of remote sensing technologies to detect oil in ice environments through
their Arctic Oil Spill Response Technology Joint Industry Program. OSRI Research Program Manager Scott Pegau played a
key role in the creation of the successful proposal and will serve as one of the program coordinators. This program is
convening scientists from both sides of the Atlantic Ocean for experimental trials to be held at the U.S. Army Corps of
Engineers Cold Regions Research and Engineering Laboratory in New Hampshire.
OSRI was proud to be one of eight co-funders of the National Research Council’s report Responding to Oil Spills in U.S.
Arctic Marine Environments, published in 2014. The report, presenting input from leading scientists and experts from
around the world: (1) identified areas in U.S. or adjacent waters where activities could lead to an oil spill in the marine
environment; (2) assessed preparedness by considering risks, potential response complications, infrastructure available
for response, and avenues for collaboration during planning and response; (3) evaluated the effectiveness and
limitations of potential response strategies; and (4) described the baseline information needed to support spill response
decisions. The full report can be downloaded online at:
http://www.nap.edu/catalog/18625/responding-to-oil-spills-in-the-us-arctic-marine-environment

Thank you for recognizing the value of our work,

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

Pamela Bergmann
Department of Interior
Anchorage, Alaska
Years of Service: 2012-2013

Phillip Johnson
Department of Interior
Anchorage, Alaska
Years of Service: 2013-present

Captain Greg Sanial
Captain, U.S. Coast Guard, 17th District
Juneau, Alaska
Years of Service: 2012 - 2014

Captain Diane Durham
Captain, U.S. Coast Guard, 17th District
Juneau, Alaska
Years of Service: 2014 - present
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State Representatives
Bradley Dunker
Habitat Biologist
Alaska Dept. of Fish & Game
Anchorage, Alaska
Years of Service: 2010-2013

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

Jeanette Alas
Habitat Biologist
Alaska Dept. of Fish & Game
Anchorage, Alaska
Years of Service: 2013-present

Rick Bernhardt
Prevention & Emergency Response Program
Alaska Dept. of Environmental Conservation
Anchorage, Alaska
Years of Service: 2013-present

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

Andrew Craig
Commercial Fisherman
Cordova, Alaska
Years of Service: 2013-present
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Alaska Native Representatives
Angela Totemoff
Eagle River, Alaska
Years of Service: 2011-present

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
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
Thomas C. Royer, Ph.D. Professor Emeritus
John Kelley, Ph.D. University of Alaska Fairbanks
CJ Beegle-Krause, Ph.D. SINTEF
Dick Thorne, Ph.D. Prince William Sound Science Center

Training to deploy shore-seal boom in Prince William Sound.
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Mission and Goals
The mission of the 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
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Background
The 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 Prince William Sound Science and Technology Institute (known as the Prince William Sound
Science Center, or PWSSC) in Cordova, Alaska, as administrator and home for OSRI. Between 1992 and 1995,
Congress appropriated $500,000 for OSRI. 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. In
2013, that principal was adjusted to $35.3 million.
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. 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.

Spill response training in PWS. Left. Chain of custody paperwork associated with bird rescue.
Right. A seiner in the skimming position within a J-boom configuration.
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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.

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. Eight stations
are operated in Prince William Sound in collaboration with the Alaska Ocean Observing System
(AOOS). 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.
Beginning in FY13 OSRI reduced its contribution to the array as it transitioned from a research and development project
to an operational system. AOOS now provides most of the operational costs with some OSRI support for system
upgrades.
This is a continuing program with $10,000 awarded in FY14 to U.S. Natural Resources Conservation Service and MicroSpecialties.

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
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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 continuing 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 third year of a
three-year project with $90,000 awarded by OSRI in FY14. The Alaska Ocean Observing System is partnering with
OSRI by providing additional funds to this project.

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 as-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 standards, 4) making the data available to
recognized open access online data bases, and 5) integrating the taxonomic
inventory 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 FY14.

Black Turnstone: A Population Decline or Prince William Sound Stopover Shift?
Few studies have investigated breeding or migrating Black Turnstones because
the population is relatively small (<100,000 birds) and sparsely distributed, and
their preferred non-breeding rocky shoreline habitats are difficult to access.
Only one major stopover site has been identified on their migration route to and
from western Alaska: northern Montague Island in Alaska’s Prince William
Sound (Norton et al. 1990; Bishop and Green 2001). Because of its importance
to Black Turnstones as well as Surfbirds, northern Montague Island was
designated an Important Bird Area in 2006. Surveys conducted at Montague
Island during spring 2010 by the Prince William Sound Science Center showed
that numbers of Black Turnstones stopping in spring have declined
substantially in the 13 years since the previous surveys. In the mid-1990’s
more than 11,000 individuals were observed during single-day, peak spring
migration counts while 2010 surveys observed less than 3,600 birds total during 20 days of extensive surveys spanning
the entire spring migration period.
The goal of this project is to understand if the decline in observed numbers of Turnstones stopping at Montague Island
represents a true population decline due to climate change impacts on the breeding grounds, or if the reduced numbers
reflect a shift in the migration route and stopover sites used in Prince William Sound. The study is designed to address
the following questions over a three-year period:
(a) If Black Turnstones are not stopping at Montague Island, are they using other stopover sites in Prince William Sound,
and if so, for how long?;
b) Are there alternate stopover sites outside Prince William Sound (e.g., northern Aleutian Basin) that host large
numbers of this species?; and,
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(c) Is there evidence of a population decline on the breeding grounds in western Alaska that would explain the reduced
numbers at Montague Island?

This is a new project led by Dr. Mary Anne Bishop of Prince William Sound Science Center with $50,000 from OSRI in FY
14. Additional funding was provided by ConocoPhillips and the National Fish and Wildlife Foundation. The Yukon Delta
National Wildlife Refuge provided additional support.

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 FY14. Continuation of the partnership and the level of funding committed is determined on an annual
basis. In 2014 one proposal was found appropriate to fund by both the OSRI and NPRB scientific panels and both
organizations contributed to funding it.

Connectivity of Prince William Sound Pacific cod (Gadus macrocephalus) populations: Gulf of Alaska
migrants or fjord residents?
The Pacific cod (Gadus macrocephalus) fishery is currently ranked as the second
largest fishery in both United States and the state of Alaska. This species is known
to exhibit complex seasonal migrations between winter spawning and summer
feeding grounds. However, there is recent evidence to suggest that Pacific cod that
reside in fjords and enclosed bays may be comprised of more resident, genetically
isolated populations. The primary Pacific cod fishery coincides with the winter
spawning season. Without proper management, isolated spawning stocks can be
easily depleted. Prince William Sound is a fjord-dominated ecosystem in the Gulf of
Alaska that may support a resident, non-migratory Pacific cod population. Currently,
the Prince William Sound population is managed as part of the Gulf of Alaska stock;
however, the movement and ecology of these fjord-residing fish remains unknown.
Understanding population dynamics and connectivity between fisheries management areas is essential to maintaining
sustainable harvest levels of Pacific cod. Here we propose to utilize acoustic telemetry to investigate connectivity
between Pacific cod stocks in Prince William Sound and the Gulf of Alaska. Specific project objectives include: (1)
document movements of individual acoustically tagged cod between Prince William Sound and the Gulf of Alaska: (2)
investigate residency of tagged cod to the Sound as well as tagging bays: and (3) examine spawning site fidelity to
specific Prince William Sound bays. The results of this study will have important fisheries management implications for
similar bay- and fjord-dominated ecosystems found throughout the extensive range of Pacific cod.
This project is led by Dr. Mary Anne Bishop of the Prince William Sound Science Center. It is a continuing project with no
new funds committed in FY 14.
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Historical sea ice reconnaissance and interactive mapping
The ongoing loss of Arctic sea ice is a leading indicator of climate change, yet we
have relatively little readily-accessible historical information on the state of the ice
prior to the advent of the satellite era. While there are a number of monthlyresolution gridded products and numerical indexes based on historical
observations of ice extent, there is currently no database where unreduced sea
ice information is systematically collected. Although prior efforts have successfully
reconstructed coarse maps of the historical presence or absence of sea ice from
ship logbooks, a more comprehensive data rescue effort is required to the
detailed descriptions and context associated such observations if we are to
understand extreme events and the complex ecological role played by sea ice
over longer time scales. We propose to apply several new approaches to the
recovery, organization, and display/analysis of historical sea ice observations that builds upon our team’s experience with
crowdsourcing and unstructured information management architecture. The primary product of this effort will be the
recovery and transfer of sea ice information into a tractable analysis framework that, unlike standard approaches, will
preserve maximum information content (including the link to primary sources). This will enable an understanding of past
variations in the Arctic sea ice cover that is needed to establish confidence in future projections and will improve objective
reconstructions of large-scale climate patterns through reanalysis that depend on an accurate depiction of sea ice
boundary conditions.
This project is led by Dr. Andy Mahoney at the University of Alaska Fairbanks. The project is funded in collaboration with
the North Pacific Research Board with OSRI providing $50K in FY14.

Residual oil in a beach on Eleanor Island, Prince William Sound in February 2014.
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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.

ENHANCEMENT AND DEPLOYMENT OF THE AEROSTAT-IC SYSTEM IN SUPPORT OF ARCTIC SHIELD
Inland-Gulf Maritime LLC will deploy its Aerostat-IC aerial imagery system along with USCG TRIDENT communications
in support of the ARTIC SHIELD exercise to be held in Alaska during August 2014.
By testing and proving new technology along with the Aerostat-IC system's
ability to detect hydrocarbons and operation capabilities in extreme weather
environments will serve OSRI and the Oil industry greatly in dealing with oil
spills response in the Arctic and sub-Arctic marine environment.
IGM will modify, prepare, integrate, deploy and operate the Aerostat-IC
aerial surveillance system in support of the ARTIC SHIELD exercise in
Alaska. During these exercises the system will deliver live imagery video and
still pictures from the operating vessel to other support and command
vessels.

This is a new project led by Chris Wiggins at Inland Gulf Maritime LLC with $139,860 in funds provided in FY14.

OIL SPILL DRIFTER BUOYS TO SUPPORT ARCTIC SHIELD
Oil spill tracking buoys provide a means to satellite track the location of a spill. OSRI supported the USCG Arctic Shield
exercise by purchasing six buoys for deployment during Arctic Shield and providing satellite reception and tracking.

This is a new project led by Dr. Scott Pegau at OSRI with $15,600 in funds provided in FY14.
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OIL SPILL DRIFT TRAJECTORY ANALYSIS FROM THE 2009 FIELD EXPERIMENT
OSRI 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.
We continue to analyze the results from the experiment to determine how
the data collected during the exercise can improve oil spill trajectory
modeling. 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 Sintef with no new funding provided in FY14.

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 continuing project led by Dr. Ted Maksym of the Woods Hole Oceanographic Institute with no new funding in
FY14.
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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 continuing program led by Kevin Kennedy at Pacific Petroleum Recovery, Inc. with no new funding in FY14.

RESPONDING TO OIL SPILLS IN ARCTIC ENVIRONMENTS
For this study, the National Research Council assembled 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 examined 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 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
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 continuing program led by Deborah Glickson at the National Academies of Science; no new funding in FY14.
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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.

HEADWATERS TO OCEAN
Headwaters to Ocean 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. This proposal addresses the School Year
Programs portion of OSRI’s Work Plan. H2O consists of three tracks that target
different sectors of society and our direct engagement track consists of programs
(described below) for elementary and high school students in Cordova and other
communities in coastal Alaska.
Discovery Room provides hands-on science education to students in Cordova’s
elementary school with the goal of inspiring life-long passion for science and increasing
scientific literacy. PWSSC proposes to further refine, deliver and share lessons and
materials related to OSRI’s mission of understanding the effects of oil spills and recovery of Arctic and subarctic marine
environments. OSRI funding will support program delivery, development of marketing materials, and web-based
distribution. These experiences will give students the knowledge and skills needed to understand how natural systems
function and respond to climate change and other human impacts.
Outreach Discovery program extends Discovery Room programming to audiences outside of Cordova, and increases
the number of individuals served by Science Center education programs. Many of the students served by the Outreach
Discovery program qualify as “underserved populations” and often have limited access to science and environmental
education resources and opportunities. This request seeks to use OSRI funds to support the continued delivery of
marine-themed Outreach Discovery programs to youth from northwest Alaska as well as enhancement of our remotely
operated vehicles kits.
High School Outreach programs allow PWSSC to keep older students engaged in marine science-centric activities that
promote critical thinking, problem solving and ecological literacy skills. OSRI funding will support program delivery of
lessons about ocean sciences to high school students in Outreach Discovery and National Ocean Sciences Bowl
programs, as well as preparation of one or more NOSB teams.
This is a continuing program with $55,000 awarded in FY14 to Katrina Hoffman at PWSSC. Additional funding for this
project is provided by British Petroleum, ConocoPhillips, PWSSC, community contributions, and various private and other
government foundations.

INTERNSHIP
Undergraduate internships provide a mechanism to support students who will become the future workforce. OSRI
sponsors summer internships to allow students to get experience in the field of oil spill recovery. Alaska Chadux and
ASRC Energy Services provided the successful proposals for the FY14 internships.
These are new projects led by Chris Burns at Alaska Chadux and Marshall Blankenship with ASRC Energy Services with
$15,000 in funds provided to each organization in FY14.
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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
Microbial Biodegradation of Crude Oil and Corexit 9500 in the Arctic Ocean.
As we continue to understand the fate of oil in Arctic environments it is important to
understand the rate and extent of oil biodegradation, how the microbial community
responds to oil and the potential for oil degradation in different locations in the water
column. The potential for chemical dispersants to biodegrade in the Arctic should also be
assessed as oil spill responders consider appropriate response options. Surface seawater
was collected from the Hanna Shoal study area in the Chukchi Sea in the fall of 2013
(September – October). Mesocosms were incubated over a time course for up to 28 days and contained freshly collected
seawater, a small nutrient addition, and either Alaska North Slope (ANS) crude oil or Corexit 9500. Chemical analyses of
these incubations can provide information on the rate and extent of oil biodegradation in offshore surface water as well as
determine the fate of the various components of Corexit 9500. Additional incubations were also performed to determine
the effects of oil and Corexit 9500 on the microbial community by identifying active oil/dispersant degrading microbes and
the presence of petroleum degrading and nutrient cycling genes. This proposal would allow the analysis of these
samples. Petroleum losses will be quantified using gas chromatography / mass spectrometry (GC/MS) analysis while
dispersant losses will be quantified using liquid chromatography (LC). High throughput sequencing of bacterial 16S rRNA
genes will be conducted on filtered seawater samples to provide information regarding the taxonomic identity of the
microbial communities and GeoChip microarrays will be used to detect functional genes. This proposal will provide insight
into how this important region of the Arctic Ocean would respond to inputs of petroleum and dispersant and how it
compares to another well-studied cold water system.

This is a new project with $25,000 provided in FY14.

Adi Barocas, University of Wyoming
Doctoral candidate
Advisor: Merav Ben-David
Combining Long-Term Data and Ecological Modeling to Assess Sensitivity of Coastal
River Otters to Climate Change.
In the over-two-decades since the Exxon Valdez Oil Spill (EVOS), Alaska coastal
ecosystems have shown strong signs of recovery. One of the first species to recover from
EVOS was the North American river otter (Lontra canadensis). The long-term, multiagency, studies of river otters following EVOS highlighted their susceptibility to
environmental catastrophes, their sensitivity to climate-induced changes in fish
communities, and their key role in linking aquatic and terrestrial ecosystems at the land-margin. These attributes led to
the identification of river otters as a sentinel species and a ‘vital sign’ of Alaska coastal ecosystems.
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River otters are predominantly fish predators that use terrestrial sites as latrines for social activity and intraspecific
communication. Through these activities river otters play a significant role in the transfer of nutrients from sea to land.
The social structure and abundance of river otters are dependent on the availability of forage and demersal fishes. A
recently developed spatially-explicit, individual-based model predicts a shift in social behavior and population declines of
river otters in response to reductions in forage fish abundance. Thus, long-term monitoring of river otter sociality, diet
composition, and abundance in various locations along the Alaska coast provides insight into ecosystem recovery from
EVOS and its responses to the threat of climate change.
The scientific advances in understanding river otter ecology were complemented by intensive demographic and genetic
surveys, conducted in various sites of coastal Alaska. The magnitude and diversity of the research efforts over the past
two decades yielded a wealth of data that is currently deposited in various formats maintained by various agencies. In
order to establish valid monitoring program for river otters, a systematic inventory of the diverse types of data, and a
subsequent synthetic analysis will be required.
The intent is to compile the data collected from the various river otter studies, methodically sort them, and store them in a
permanent database managed by the Alaska Department of Fish and Game. The compiled data will be used to examine
several hypotheses concerning spatio-temporal changes in sociality and abundance of river otters in relation to the
historical effects of EVOS and projected climate change. Several models will be developed based on historic and recently
collected data with new analytical methods (e.g., dynamic linear modeling and network theory). The model results will be
validated by investigating current river otter sociality and abundance. These models will then be applied Regional Climate
Models to project river otter abundance, sociality, diet, and nutrient transfers from sea to land.

This is a new project with $25,000 provided in FY14.

Thomas Mosier, Oregon State University
Doctoral candidate
Advisor: David Hill
Tools to Model Present and Projected Freshwater Fluxes in High-Latitude Regions and
Application to Cook Inlet, Alaska.
Salinity gradients between freshwater discharged into the Gulf of Alaska and relatively wellmixed coastal ocean water drive nearshore ocean currents in the region. Knowledge of the
nearshore circulation in the Gulf of Alaska is important to the Oil Spill Recovery Institute
(OSRI) since it determines the flowpath of oil, were a spill to occur. Circulation patterns also
significantly affect the distribution and vitality of important biological systems, including salmon
populations. Additionally, oil spill preparedness and ecosystem understanding are intertwined since the wellbeing of
Alaska depends on both oil production and the maintenance of high quality ecosystems.
Significant work has been undertaken to understand freshwater inputs into the Gulf of Alaska. These projects have
ranged in spatial extent from modeling for a particular inlet to modeling discharge into the entire Gulf of Alaska and have
provided valuable insights; however, many of the methods have been either scale-dependent or not easily portable to
other high-latitude regions of interest. The current graduate research fellowship proposes to develop novel, spatiallydistributed hydrologic modeling tools appropriate to high-latitude regions which are characterized in part by their data
scarcity, significant contributions to annual runoff from seasonal snowpack, and importance of glacier mass balance.
These tools will be coupled to downscaled climate data inputs for both the historic time period and projected future
scenarios (based on general circulation model future climate representations), to assess not only current freshwater
fluxes but also a plausible range of future freshwater flux scenarios.
These tools will be demonstrated by applying them to Cook Inlet, Alaska. The tools will be designed to be robust across
temporal and spatial domains, and will be validated in ways that assess this. The production of the tools themselves are a
significant output of this work, but additionally this work will produce a historical model of freshwater fluxes into Cook
Inlet, Alaska and an ensemble of plausible future freshwater flux scenarios.
This is a new project with $25,000 provided in FY14.
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Lindsay Saum, University of California Riverside
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 realtime 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 no new funds provided in FY14.

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 FY14.
Alaska Marine Science Symposium, $5,000. 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.
Alaska Oil Spill Technology Symposium, $2,000. This symposium was designed to allow researchers to present their
findings to people in the oil spill response field. Researchers and spill responders met in Fairbanks to share results and
identify needs. The symposium was organized by the Alaska Department of Environmental Conservation and the
University of Alaska Fairbanks.
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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 FY15 work plan, participating in several workshops, and updating the OSRI
outreach materials.
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 $109,022.

SCIENTIFIC AND TECHNICAL COMMITTEE
The Scientific and Technical Committee (STC) meets annually 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.

The Exxon Valdez on Bligh Reef twenty five years ago. Photo courtesy David
Janka, Auklet.com.
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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 $35.3 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 2014. Fiscal year 2013
data is provided for comparison.
Professional audits of PWSSC’s financial records, including the OSRI program fund, are completed annually by a
nationally recognized accounting firm. The fiscal year 2014 audits were completed by BDO USA LLP, Anchorage, Alaska.
Copies of audited financial statements are available upon request to Penelope Oswalt, Finance Director, PWSSC, P.O.
Box 705, Cordova, Alaska, 99574, or email poswalt@pwssc.org.
Summary of OSRI program expenditures for FY14 and FY13:

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

FY14

FY13

138,245
278,615
245,137
135,495
109,022

144,608
93,300
191,644
178,039
91,620

906,514

699,211

PWSSC building in Cordova, Alaska.
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Statement of Financial Position
Including the Oil Spill Recovery Institute
Year Ended September 30, 2014
(with comparative totals for 2013)
General
Fund
Assets:
Cash
Receivables
Prepaids and other assets
Due from other funds
Investments
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

Plant
Fund

265,938

Program
Fund
141,241
772,452

43,284
816,354

152,419
566,179
47,236
848,865
1,736,818
1,204,418

2,550,431

4,825,819

4,697,336

20,835
49,700
865,918

652,555
107,766
20,835
66,951
865,918

595,095
147,972
19,507
51,715
848,865

57,977

57,977

78,849

994,430

1,772,002

1,742,003

1,149,812

1,149,812

652,555
107,766
17,251

Long-term debt

2013

407,179
772,452
43,284
865,918
1,587,174
1,149,812

49,564
1,587,174

1,125,576

Totals
2014

Total liabilities

777,572

Net assets:
Unrestricted

384,004

1,149,812

1,556,001

3,053,817

2,955,333

Total net assets

384,004

1,149,812

1,556,001

3,053,817

2,955,333

1,125,576

1,149,812

2,550,431

4,825,819

4,697,336

Total liabilities & net assets
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Oil Spill Recovery Institute Programs
Combined Statement of Financial Position
Year Ended September 30, 2014
(with comparative totals for 2013)
OSRI Totals
2014

2013

Cash
Investments

141,241
1,587,174

37,596
1,736,818

Total assets

1,728,415

1,774,414

Liabilities
Due to other funds

15,311

49,082

Total liabilities

15,311

49,082

Net assets - unrestricted

1,713,104

1,725,332

Total liabilities and net assets

1,728,415

1,774,414

Assets

Deposits and expenditures per fiscal year since the original deposit in fiscal year 1997.
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Oil Spill Recovery Institute Programs
Combined Statement of Activities
Year Ended September 30, 2014
(with comparative totals for 2013)
OSRI Totals
2014

2013

854,833

631,849

39,454

41,100
41,257

894,287

714,206

202,208
18,614
23,313
4,505
3,455
2,981
3,502
426
2,578
8,000
800
2,650
607,986
881,018

211,316
21,080
19,345
2,345
1,440
2,167
816
1,026
2,516
8,000
1,010
100
3,948
394,924
670,033

13,140
12,357

13,140
16,037

Total expenses

906,515

699,210

Change in net assets

(12,228)

14,996

Net assets at beginning of year
Transfers to Plant Fund

1,725,332
0

1,710,336
0

Net assets at end of year

1,713,104

1,725,332

Revenues:
Grants and contributions - Federal
Interest
Investment income
Other
Total revenues
Expenses:
Salaries and benefits
Travel
Professional services
Subcontracts and charter costs
Supplies
Telephone
Network
Postage and freight
Printing, publications and copying
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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