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A dog searches for oil in the beaches of Prince William Sound.
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Message from the Executive Director
Not everyone can say they love dogs, but most folks are intrigued by the notion that dogs can be used in oil spill
research. In FY17, the Oil Spill Recovery Institute funded a project where the oil detection device had four legs, a
tail, and a keen sense of smell. The sophisticated sniffers were tasked with delineating the presence and extent of
residual oil on remote beaches in Prince William Sound. The experience demonstrated that in some cases, useful
technology may arise from biology. The results warrant further exploration.
Some oil spills will occur in environments containing ice, and this poses unique challenges for detection and
recovery. OSRI is playing a key role in helping to improve oil spill response capabilities in Arctic and sub-Arctic
environments. This year, we funded the revision of the 20-year-old Field Guide for Oil Spill Response in Arctic
Waters for the Arctic Council’s Emergency Prevention, Preparedness, and Response program. We also made it
possible for the U.S. Coast Guard to perform sea trials of self-propelled skimmers in sea ice environments from the
platform Cutter HEALY.
In FY17, we funded two projects in collaboration with the North Pacific Research Board that enable us to better
understand the biological implications of oil spills. In one project, a team from the National Oceanic and
Atmospheric Administration and Oregon State University are testing how things like growth, disease
susceptibility, and energetics of Pacific herring are affected after embryonic exposure to oil, which causes heart
and cardiorespiratory irregularities, and what that means for herring populations. In the second study,
researchers from the University of Alaska Museum are preserving seabird specimens resulting from the Selendang
Ayu oil spill. This unique and irreplaceable archive will enable further studies about the impacts of oil spills on
avian taxa, in addition to empowering many other ecological investigations using these samples.
The strength of OSRI’s programming is bolstered by the considerable depth and breadth of knowledge possessed
by Research Program Manager Scott Pegau and the OSRI Advisory Board and Scientific and Technical Committee.
In FY17 we welcomed two new Advisory Board members: Captain Darran McLenon of the U.S. Coast Guard 17th
District and Dr. Gabriel Wolken of the Alaska Department of Natural Resources. Thanks to the involvement of so
many talented people, the Oil Spill Recovery Institute is improving our nation’s ability to respond to oil spills in
marine environments.
In service to our mission,

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

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

Captain Darran McLenon
Captain, U.S. Coast Guard, 17th District
Juneau, Alaska
Years of Service: 2017 - present

Captain Phil Thorne
Captain, U.S. Coast Guard, 17th District
Juneau, Alaska
Years of Service: 2016 - 2017
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State Representatives
Gabriel Wolken
Geologist
Alaska Dept. of Natural Resources
Fairbanks, Alaska
Years of Service: 2017 - 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
Cordova, Alaska
Years of Service: 2006 - present

Andrew Craig
Cordova, Alaska
Years of Service: 2013 – present

Alaska Native Representatives
Angela Totemoff
Eagle River, Alaska
Years of Service: 2011 - present

Glenn Ujioka
Cordova, Alaska
Years of Service: 1997-2013, 2016 - 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

Bark Lloyd
General Manager
Alaska Clean Seas
Anchorage, AK
Years of Service: 2016 - present

At-Large Representatives
Joe Banta
Anchorage, Alaska
Years of Service: 2006 - present

Susan Saupe
Homer, 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

Brenda Konar
Director of the Institute of Marine Science
University of Alaska Fairbanks
Years of Service: 2017-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 sub-Arctic 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
Chris Hall Alaska Clean Seas
Alan J. Mearns, Ph.D. National Atmospheric & Oceanic Administration
Thomas C. Royer, Ph.D. Professor Emeritus
Brenda Konar, Ph.D. University of Alaska Fairbanks
CJ Beegle-Krause, Ph.D. SINTEF
Dick Thorne, Ph.D. Prince William Sound Science Center
Sarah Allan, Ph.D. National Atmospheric & Oceanic Administration
Todd O’Hara, D.V.M. Ph.D. University of Alaska Fairbanks

Practicing a cascading-boom deployment in Prince William Sound. This demonstrates a tactic in
the Alaska geographical response strategies.
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Mission and Goals
The mission of the Oil Spill Recovery Institute (OSRI) is to support research, education, and demonstration projects that
improve understanding and response to oil spills in the Arctic and sub-Arctic marine environments.
In February 2015 the OSRI Board adopted the following goals to guide OSRI work into the future.

UNDERSTAND
Attain an interdisciplinary understanding of Arctic and sub-Arctic marine environments as it pertains to: the baseline; the
source, fate, and effects of spilled oil; 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
• Evaluate impacts from oil spills on the economy, life-style and well-being of people, and the resiliency of communities
and resource users
• Achieve long-term coastal and ocean observing capabilities

RESPOND
Enhance the ability of oil spill response and mitigation capabilities in Arctic and sub-Arctic marine environments.
• Identify and evaluate new prevention and response technologies
• Fill knowledge gaps on behavior of spilled oil

INFORM
Share information and educate the public on the issues of oil spill prevention, response, and impacts.
• Publish scientific and technical results in the open literature
• Brief the response community 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
• Be a source of expertise

PARTNER
Partner with other organizations to take advantage of shared funding, facilities, knowledge, and experience.
• 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, 2008, and 2015. 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.

Practicing towing current busters in Prince William Sound.

8

Programs
STRATEGIC GOAL: UNDERSTAND
These projects are designed to help attain an interdisciplinary understanding of Arctic and sub-Arctic marine
environments as it pertains to: the source, fate, and effects of spilled oil; 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 four-dimensional 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, landbased 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 up to $10,000 awarded in FY17 to U.S. Natural Resources Conservation Service and
Micro-Specialties.

EVALUATING THE EFFECTS OF OIL SPILL EATER II ON OIL SPILL DEGRADATION IN ALASKAN
MARINE ENVIRONMENTS
The Alaskan Arctic and sub-Arctic marine environments are subject to
growing risks of crude oil and marine fuel spills due to increased ship
traffic and the potential for offshore oil and gas development. It is
important for oil spill preparedness planning to be based upon a sound
scientific understanding of the efficacy of spill response products and
their potential environmental impacts to marine ecology. Yet, the fate
and effects of several products on the Environmental Protection
Agency’s National Contingency Plan (NCP) product schedule have not
been evaluated thoroughly for Alaskan waters. Chemical dispersants
are receiving increased research attention, but there has not yet been
a thorough scientific evaluation of the heavily marketed bioremediation
product, Oil Spill Eater II (OSEII) in any marine environment, including
in Alaska. OSEII’s formulation is not publicly known, but it reportedly contains mineral nutrients, amylase and protease
enzymes, molasses as a carbon source, and an oleophilic surfactant. Although OSEII is listed on the NCP Schedule as
an enzymatic additive, the enzymes it reportedly contains (protease and amylase) are not capable of directly catalyzing
petroleum biodegradation. OSEII’s diverse ingredients suggest multiple other possible modes of action, such as chemical
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dispersion, biostimulation through nutrient addition and/or through additions of labile carbon sources. Rigorous scientific
examination of the effectiveness and mode(s) of action of OSEII for biodegrading and detoxifying oil, as well as its
impacts on microbial ecology of marine ecosystems, is warranted in order to ensure that this product is effective, properly
classified on the NCP Schedule, and that its potential effects are understood prior to field application.
The aims of this proposed project are to 1) evaluate the effectiveness of OSEII on crude oil and marine diesel
degradation and detoxification in Arctic and sub-Arctic seawater, 2) determine its mode(s) of action, 3) compare its
efficacy to that of chemical dispersants (Corexit 9500A), and 4) to assess effects on indigenous microbial communities.
The effects of OSEII on crude oil and diesel biodegradation and detoxification will be determined using laboratory
incubation studies with freshly collected seawater containing indigenous microorganisms from the Arctic (open water and
under-ice) and sub-Arctic (open water) marine environments in Alaska. The potential for OSEII to act as a dispersant will
also be investigated using EPA dispersant effectiveness test methods. Additional treatments will isolate and examine the
roles of nutrients, molasses, and enzyme additives in petroleum degradation. The effects of OSEII on indigenous
microbial communities, including oil-degraders and degradation genes, will be examined using advanced molecular
methods (16S rRNA sequencing, metatranscriptomics, qPCR). This team has experience investigating oil biodegradation
in Arctic waters, assessing the fate and effects of oil spill response chemicals (e.g., Corexit 9500A), and in applying
advanced molecular microbiological tools to these questions. The proposed work aligns with OSRI’s mission to support
scientific evaluations of the potential effectiveness and impacts of oil spill response methods, including additives on the
U.S. EPA NCP Schedule. Results will be communicated through conference presentations, peer-reviewed scientific
publications, and through direct communications with OSRI, the Alaska Department of Environmental Conservation, and
other agencies and stakeholders.

This is the second year of a three-year project led by Dr. Mary Beth Leigh of the University of Alaska Fairbanks with
$164,000 in funding provided in FY17.

Left. Dr. Mary Beth Leigh and Taylor Gofstein collecting water for oil exposure experiments.
Right. Laboratory experiments underway.
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BERING STRAIT MARINE MAMMAL MAPPING PORTAL TOOL
This project aims to create a framework and interface for a Bering Strait
Response Tool (BSRT). Of key interest to OSRI is the gathering of
information on marine mammal distributions within the Bering Strait
region. The GIS layers will be made available for inclusion into other spill
response tools, such as Arctic Environmental Response Management
Application (ERMA) and through the AOOS portal. The BSRT will serve
as a visual aid for Defenders’ Arctic Marine Mammal Spill Response
Synthesis which consists of spill response plans, gap analyses, reports
and recommendations that contain an Arctic marine mammal focus from
the State of Alaska and various federal land and wildlife agencies operating in Alaska.
This is a continuing project led by Karla Dutton of the Defenders of Wildlife. No new funds were provided FY16.

ASSESSMENT OF SUBLETHAL RESPONSES OF JUVENILE COHO SALMON TO DISPERSED OIL
Controlled exposure studies allow scientists to assess cause and effect
relationships between stressors and responses of organisms. Lack of
understanding of such relationships can limit the effectiveness of management
and conservation decisions. Using CROSERF (Chemical Response to Oil Spills:
Ecological Research Forum) protocols (adopted for the Deepwater Horizon
NRDA), we will expose juvenile coho salmon (Oncorhynchus kisutch) to Alaskan
crude oil and Corexit 9500 dispersant concentrations under acute spiked
exposure regimes. To assess significant sublethal responses of exposed fishes,
we will conduct biomarker assays designed to measure genotoxicity, lipid
composition, and cytokine levels (immune function), and then develop DNA
expression and cytokine protein microarrays to assess changes in expression of
genes regulating immunity. We will assess morphometrics, standard blood
chemistry, and contaminant levels in tissues for exposed and unexposed fishes. Assessments will occur immediately
after exposure and be repeated to assess delayed impacts. Results of these studies will document how exposures to oil
and/or dispersant in the field could affect sustainability of salmon, and by extension other Alaskan fish stocks of
commercial, subsistence, and ecological importance. Finally, the project facilitates creation of a regional center of
excellence for controlled exposure studies using a range of life stages for other Arctic marine fishes and invertebrates of
concern in Alaska and the Pacific Northwest.
This project led by Dr. Dan Wetzel of the Mote Marine Laboratory. This is a continuing project with no new funding
provided by OSRI in FY17. This project is funded in collaboration with the North Slope Borough Wildlife Department
through their Shell Baseline studies funding.

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
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this partnership in FY17. Continuation of the partnership and the level of funding committed is determined on an annual
basis. We agreed to support two proposals in 2017. Dr. Kevin Winker at the University of Alaska Museum was funded to
archive seabird genetic samples, skins, and skeletons from the M/V Selendang Ayu oil spill.

Reduced recruitment of Pacific herring due to oil spill impacts on early development, growth and disease
resistance
As forage fish, Pacific herring are critical to North Pacific food webs.
The herring population in Prince William Sound crashed 3 to 4 years
after the 1989 Exxon Valdez oil spill (EVOS), and has not recovered.
Although a role for the spill in the rapid decline of herring was never
determined, population-level effects were demonstrated on fish that
were easier to study, such as pink salmon. We recently found that
herring are much more sensitive to toxicity from oil exposure than
previously known. Exposure of developing herring embryos to
extremely low levels of crude oil (oil compounds measured at parts per
trillion) caused them to grow into outwardly normal looking juvenile fish
that had subtly malformed hearts and reduced cardiorespiratory
performance (physical capacity). Cardiorespiratory fitness influences many aspects of fish health, including energy
utilization, metabolism, growth, and susceptibility to infections. The extreme sensitivity of the developing herring heart to
low levels of oil pollution indicates that the impact of EVOS on PWS herring was markedly underestimated. The
connections between heart function, growth, and infection suggest the hypothesis that oil exposure significantly reduces
the ability of juvenile herring to survive their first winter and contribute to the population as reproductive adults
(recruitment). Embryonic oil exposure could reduce recruitment through starvation, increased capture by predators, or
increased susceptibility to lethal infections. Here we propose to directly test several aspects of this hypothesis. Results
will link early impacts on heart development to growth, metabolism, energetics, disease susceptibility, and first year
survival. Ultimately these data will be used to model population-scale impacts for predicting or assessing ecosystem
damage from future spills. Because herring are sensitive to even relatively small spills of marine vessel fuel oil, this
research will help understand the resiliency of herring populations to impacts of human activities in the North Pacific.
This project is led by Dr. John Icardona of NOAA and Dr. Louise Copeman of Oregon State University.

Capitalizing on a mass mortality event: archiving seabird genetic samples; skins, and skeletons from the
M/V Selendang Ayu oil spill.
In December 2004 the M/V Selendang Ayu ran aground on Unalaska Island in the Aleutian Islands, spilling over 350,000
gallons of fuel oil and resulting in the salvage of over 1,500 seabird carcasses. We propose to rescue these specimens
and data, preserving genetic samples, skeletons, and skins and disseminating the associate data. We will make the data
available through our transparent and heavily used online database (Arctos) and make specimen material available
through loans or visits by researchers. This material represents a unique opportunity to archive samples of avian taxa
that are difficult to acquire. It substantially increases existing sample sizes of these taxa and provides a unique
opportunity to retroactively sample a time (12 years ago) that can’t be revisited. Archived specimens of seabirds provide
a biological record not only of the birds, but also of the ecosystem and factors influencing it—they are excellent marine
bioindicators. They can be used to investigate food web dynamics (using stable isotopes), foraging success (though
hormone levels deposited in feathers), contaminants levels (e.g., heavy metals), population demography (age and sex
structure), genetic diversity and population genetics (germane to issues in conservation), genomics, morphology, and
particularly in this case impacts of oil spills on species and age/sex groups, and human impacts on Bering Sea
nonbreeding bird communities. Preserving and archiving multiple samples types from these animals caters to an
increasingly broad variety of researchers. Having the samples to address retrospective and geographic comparative
analyses is important for studying the rates and characteristics of natural and anthropogenic changes. The project
leverages a well-recognized repository providing preservation in perpetuity of this important and irreproducible resource.
This project is led by Dr. Kevin Winker of the University of Alaska Museum.
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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 oil spill response and mitigation capabilities 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.

DETECTION OF BURIED OIL USING DOGS
The focus of the project is to validate and better understand the
capabilities of oil detection canines to locate and delineate subsurface
stranded oil. The results of the study have a high probability of immediate,
short-term applications and long-term real benefits in the design and
implementation of shoreline assessment (SCAT) surveys for stranded oil.
The first investigations using detection canines for oil were undertaken by
SINTEF in Norway. Subsequently, the American Petroleum Institute (API)
funded a study by Owens Coastal Consultants (OCC) in 2103 to
investigate the potential to improve subsurface oil detection and delineation
on beaches. With current technology, the investigation of subsurface oil on
beaches is very labor intensive and has a low probability of success due to
spot sampling methods. In 2015, API continued the funding to support field
trials by OCC/K2 for one of the promising techniques, oil detection canines, which resulted in the development of
guidelines for the potential application of dogs to support SCAT surveys. In 2016, Environment and Climate Change
Canada (ECCC) then funded a limited-scope field study in Chedabucto Bay, Nova Scotia, to search beaches for surface
and subsurface oil stranded from a release from the sunken tanker “Arrow”. Detection canines were then used
successfully in a different role, to locate low concentrations of surface, subsurface and shallow submerged oil over wide
areas in the North Saskatchewan River in August through October 2016 following a pipeline spill. These recent
experiences have provided a high level of confidence that trained detection canines supported by experienced canine
handlers and experienced SCAT Field Team Leads can locate oil in subsurface sediments and on the surface obscured
by debris and vegetation.
The primary objective of this study is to investigate the delineation capabilities for subsurface oil deposits. Canines have
proven the ability to locate low concentrations of surface oil during the recent (2016) river spill response and to locate
single point concentrations during controlled field trials (2015). This next phase of learning to better understand the
capabilities of oil detection canines to support SCAT will involve field surveys to evaluate how well the K9 SCAT Team
can delineate the extent of known subsurface oil deposits. To ensure the validity of the tests, a “double blind” test
protocol will be applied so that the data on the known locations of the subsurface oil deposits will not be shared with the
K9-SCAT Field Team Lead and the Canine
Handler.
The proposed study will build on:
• the presence of known subsurface oil deposits in northern Prince William Sound at depths ranging between10
and 25 cm below the beach surface and up to 20 cm thick in places,
• the known distribution of these deposits which are predominantly, but not all, located in the middle/upper
intertidal zone, between 2.5 and 3.5 m above MLLW,
• GPS coordinates of some of the deposits that will enable the design of the field work to focus on known locations
and will enable the selection of control sites,
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•
•
•

the beach character, predominantly coarse sediments, which favors odor transport from subsurface to the beach
surface,
the positive experience with oil detection canines on the coarse sediment beaches of Chedabucto Bay
investigated in 2015, and
a proposed study team that has many years of field SCAT experience, particularly in northern Prince William
Sound, and has professional canine handlers with field experience with oil detection canines.

This project is led by Ed Owens of Owens Coastal Consultants. It is a new project with $64,650 of funds committed in FY
17.

DEMONSTRATION OF SELF-PROPELLED SKIMMERS FOR OIL RESPONSE IN ICE
The U.S. Coast Guard (USCG) is responsible for responding to oil spills
in open water and in ice conditions. To ensure that the USCG is aware of
the current state of technology for spill response in ice, the Oil Spill
Recovery Institute (OSRI) will partner with the USCG for development
and testing of new equipment and demonstrations of capabilities.
Surveillance, communication and response equipment have been
deployed off the icebreaker CGC Healy to evaluate current capabilities
and methods over the past 5 years. In 2017, this type of deployment will
continue with unmanned systems, divers and some oil spill response
equipment. A self-propelled skimmer would have advantages in
maneuvering through broken ice and has not been demonstrated. Nor
Photo courtesy USCG
have ice management approaches, such as maceration of small bits of ice.
The CGC Healy will depart Seward Alaska 20 July and return August 17. The USCG desires an ice capable skimming
system for testing in ice conditions.
This project was led by the USCG with OSRI contracting with AquaGuard to provide the self-propelled skimmer. It is a
new project with $55,000 provided in FY 17.

UPDATE OF FIELD GUIDE FOR OIL SPILL RESPONSE IN ARCTIC WATERS
The Emergency Prevention, Preparedness and Response (EPPR) program of the Arctic
Council developed the “Field Guide for Oil Spill Response in Arctic Water” that was
published in 1998 (“1998 EPPR Field Guide”). The primary objective of the proposed
project is to update and improve that document based on recent (1998-2015) research
programs and other studies related to oil spill response in the Arctic.
The proposed revision of the 1998 EPPR Field Guide would address all four OSRI mission
goals and topics in terms of: understanding response options; responding through
identifying relevant new respond technologies; informing the public and responders on
issues related to oil spill response; and by partnering with the EPPR program of the Arctic
Council.

•
•
•

The proposed revision of the EPPR Field Guide would be accomplished by:
Initial development of an extended Table of Contents (TOC) for review and comment by the EPPR working group
to ensure that the scope, format and content are agreed and that the project is on track before writing is initiated.
Incorporation of new knowledge and information into a revised text.
Propose addition of an introductory “user manual” and of new sections on “Health and Human Safety in the
Arctic”, “Wildlife Response in the Arctic”, and “Logistics and Response Strategies in the Arctic”.
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•

Consideration of a restructuring and reorganization of the current Sections 4 and 5 to update and revise these in
order to potentially remove or reduce duplication.

The project would be a significant advancement as the revised EPPR Field Guide would: update knowledge and
information to a widely accepted useful tactics-focused document, and complement the recent strategy-focused 2015
EPPR “Guide to Oil Spill Response in Snow and Ice Conditions in the Arctic”.
This project is led by Ed Owens of Owens Coastal Consultants. It is a continuing project with $10,000 of funds committed
in FY 17.

SHOREZONE MAPPING OF THE EASTERN ALEUTIAN ISLANDS
The ShoreZone Coastal Habitat Mapping System has been implemented by
Coastal and Ocean Resources (CORI) for most of Alaska (Fig. 1) and has
become an important resource management tool for habitat management,
spatial marine planning, as well as oil spill response groups in government
and industry. The latter is especially relevant for the Oil Spill Recovery
Institute. ShoreZone imagery and maps now extend through British Columba,
Washington, and Oregon representing one of the largest spatially contiguous
coastal habitat datasets in North America. The ShoreZone program in Alaska
has been funded by many resource agencies and institutions, and CORI and
NOAA jointly manage the data. The imagery and map data are freely available
to the public from a web site hosted by The Nature Conservancy
(http://www.shorezone.org).
ShoreZone is a benthic coastal habitat mapping system that was developed in the late 1970s and substantially revised in
the early 1990s with the addition of biological attributes. From 1993 to the present the ShoreZone mapping system has
been applied to shorelines in Washington, British Columbia, Oregon, and Alaska and the imaging and mapping protocols
are documented in various protocol manuals. The last revision was written in 2013 to address changes implemented in
2010-2012, primarily the addition of a Coastal Vulnerability Module. We are currently implementing another revision that
is fully backward compatible and includes:
a. Classifying the Environmental Sensitivity Index according to NOAA protocols,
b. Quantitative methods to classify and map biobands and substrate (see detail in section below),
c. Incorporating the best available NOAA CUSP digital shoreline,
d. Imaging and mapping sensitive areas such as sea lion and walrus haulouts,
e. Integrating Structure from Motion elevation models into the ShoreZone workflow.
The objectives specifically identified as part of this project include:
ShoreZone mapping for the Eastern Aleutian Islands: CORI will map habitat attributes using both georeferenced high
definition video and high-resolution still photos for the Fox Islands which include: the Krenitzin Islands (Akutan Island,
Rootok Island, Svatanak Island, Akun Island, Taginak Island, Tigalda Island, Aiktak Island, and Ugomak Island);
Unalaska Island; and Umnak Island.
This project is led by Kalen Morrow of Coastal & Ocean Resources. It is a continuing project with no new funds
committed in FY 17.
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STRATEGIC GOAL: INFORM
The projects described in this section are designed to share 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 sub-Arctic 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 $60,000 awarded in FY17 to Lauren Bien at PWSSC. Additional funding for this project
is provided by British Petroleum, ConocoPhillips, PWSSC, community contributions, and various private and other
government foundations.

The H2O program supports the
16 Cordova National Ocean
Science Bowl team.

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 Arctic and sub-Arctic regions resulting in high-quality research focused on improving oil spill response and
recovery issues.

Taylor Gofstein, University of Alaska Fairbanks
Doctoral candidate
Advisor: Mary Beth Leigh
Fate and Effects of Petroleum Contamination and Chemical Dispersants in Arctic Marine
Environments
This study examines how Arctic marine ecosystems may be impacted by petroleum
contamination by examining the fate of petroleum contaminants and chemical
dispersants, their interactions with the environment, and the factors which influence their
biodegradation. This project seeks to: 1) assess the influence of the dispersant Corexit
9500 on oil biodegradation processes in Arctic seawater; 2) investigate the fate of Corexit
in marine environments; 3) study the effects of chemical dispersants on microbial community structure and function and
identify the organisms responsible for degrading each in the Arctic; and 4) to investigate the extent of the role that
nutrients play in driving the biodegradation of hydrocarbons, including identifying any nutrients that are possible limiting
factors. Incubations of seawater from the Arctic Ocean in the presence of Alaska North Slope crude oil, Corexit 9500, and
both together will be performed over a 60-day time course. Degradation of both components will be measured by GC/MS
for the crude oil and by LC/MS/MS for the Corexit. Microbial analyses will be performed for each treatment using 16S
rRNA sequencing using an Illumina MiSeq. Nutrients (NO 2-, NO3-, NH4+, PO4-3and SiO4-4) will be measured flow injection
analysis and total iron by atomic absorption spectroscopy. Results from this study will help enable decision makers to
make an informed choice of appropriate response strategies in the event of a spill as well as increase our general
understanding of petroleum biodegradation in the Arctic marine environment.
This is the second year of the project with $30,000 provided in FY17.

Marc Oggier, University of Alaska Fairbanks
Doctoral candidate
Advisor: Hajo Eicken
Crude Oil Movement in Sea Ice: Development and Validation of a Parametric Model of Oil
Migration
Economic interests of the oil and gas industry as well as the maritime shipping sector have
increased in the Arctic over the past few decades. Despite a decline in the summer sea ice
extent, Arctic waters will remain infested with sea ice for a significant part of the year in the
foreseeable future. Hence, the hydrocarbon industry will need to cope with sea ice during
routine operations. Understanding and predicting the fate of oil in sea ice is crucial to assess risks to ecosystems and
people and to effectively respond to an oil spill in Alaskan Arctic waters.
The objective of the proposed research is three-fold:

17

OSRI Fiscal Year 2017 Annual Report
•
•
•

Development of a simple oil migration model that draws on previous work; the model is run in parallel with an oil
spill laboratory experiment for parameterization and validation of predictions of onset and extent of oil percolation
(depth penetration, volume of oil pervading ice matrix, expected surfacing time).
Validation of the model based on observed oil percolation with the aid of X-ray tomography and sea-ice thin/thick
optical sections.
Evaluation of the utility of a portable X-ray tomographer to characterize the oil distribution and support prediction
for operational purposes in an experiment setting representative of conditions in the field.

The following methods will be applied:
(1) Development of the oil migration model. The model will run with simple input such as ice conditions (thickness,
temperature and porosity), weather variables (temperature, HR …) and oil parameters (volume, physical properties).
(2a) Controlled oil spill simulation in a laboratory experiment under conditions representative of the field with continuous
in-situ temperature, relative humidity measurements.
(2b) Simulation of oil percolation with daily update based on measured experimental variables
(3) Comparison between simulation and experiment, based on (1) daily observations (ice surface, temperature) and (3)
X-ray tomography data and thin-thick section.
The proposed research is significant in advancing knowledge through better prediction of oil percolation in case of an oil
spill. Such understanding and the availability of a model suitable for operation prediction will help recovery efforts, e.g., in
determining the most suitable time frame for the clean-up response and the choice of the method applied, and in
supporting NRDA exposure evaluation.
This is the second year of the project with $30,000 provided in FY17.

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.
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
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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 continuing project with no new funding provided in FY17.

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 FY17.
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, $6,000. 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.
Western Aleutian Island Science Conference, $3,000. Support was provided to assist with travel to the conference.

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 FY18 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 $131,769.

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.
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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 2016. Fiscal year 2015
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 2017 audits were completed by Altman Rogers & Co., Juneau,
Alaska. Copies of audited financial statements are available upon request to Linnea Ronnegard, Finance Director,
PWSSC, P.O. Box 705, Cordova, Alaska, 99574, or email lronnegard@pwssc.org.
Summary of OSRI program expenditures for FY16 and FY15:

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

FY17

FY16

192,794
224,948
279,007
138,788
131,769

121,730
273,989
95,317
184,504
120,419

967,306

795,959

PWSSC building in Cordova, Alaska.
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Statement of Financial Position
Including the Oil Spill Recovery Institute
Year Ended September 30, 2017
(with comparative totals for 2016)
General
Fund
Assets:
Cash
Receivables
Prepaids and other assets
Due from other funds
Investments
Property and equipment, net of accumulated
depreciation
Total assets
Liabilities:
Accounts payable
Line of credit
Wages, taxes & benefits payable
Current portion of long-term debt
Deferred to revenue
Due to other funds
Long-term debt

Plant
Fund

114,615
725
69,473
1,017,257

Program
Fund
39,028
902,705

Totals
2017

2016

153,643
903,430
69,473
1,148,203
1,552,512
932,645

346,794
1,210,517
46,196
1,430,340
1,586,573
946,482

4,759,906

5,566,902

544,062

544,062

92,360
9,644
10,812
130,946

92,360
9,644
141,762
1,148,203

844,836
75,000
94,421
16,523
60,673
1,430,340

7,578

32,523

1,148,203

1,943,609

2,554,316

130,946
1,552,512
932,645

1,202,070

932,645

2,625,191

130,946
1,017,257

7,578

Total liabilities

795,406

Net assets:
Unrestricted

406,664

932,645

1,476,988

2,816,297

3,012,586

1,202,070

932,645

2,625,191

4,759,906

5,566,902

Total liabilities & net assets
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Oil Spill Recovery Institute Programs
Combined Statement of Financial Position
Year Ended September 30, 2017
(with comparative totals for 2016)
OSRI Totals
2017

2016

Cash
Investments

39,028
1,552,512

286,019
1,586,573

Total assets

1,591,540

1,872,592

Liabilities
Deferred revenue
Due to other funds

53,129

28,099
141,638

Total liabilities

53,129

169,737

Net assets - unrestricted

1,538,411

1,702,855

Total liabilities and net assets

1,591,540

1,872,592

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, 2016
(with comparative totals for 2015)
OSRI Totals
2017

2016

Grants and contributions - Federal

822,356

796,282

Interest
Investment income
Other

(37,110)

55,354

785,246

851,636

256,526
25,533
10,103

188,069
20,750
16,694

1,559
2,414
10,237
88
1,723
8,000
1,244
4,062
1,339
597,664
920,492

18,482
2,895
9,004
34
2,475
8,062
1,045
2,627
500,018
770,155

13,656

13,296

10,719

12,831

920,492

796,282

Revenues:

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
Interfund research vessel costs
Indirect costs
Total expenses
Transfer to Plant Fund

(4,823)

Change in net assets
Net assets at beginning of year

(164,444)
1,702,855

55,354
1,647,501

Net assets at end of year

1,538,411

1,702,855
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Photos from the demonstration of the ability of dogs to detect oil within the beaches of Prince William Sound. The top
picture shows the dog and associated team landing on a beach. The bottom picture shows oil detected by the dog.
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