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“Coping with the Unthinkable

...An Arctic Maritime Oil Spill” 

 
 

 

 

An Arctic-related Incidents of National Significance Workshop 

 
Conducted by Arctic Domain Awareness Center at University of 

Alaska and Center for Spills and Environmental Hazards at 

University of New Hampshire. 

  

Executive Overview 

 
The following is a report of the second 
Arctic-related Incidents of National 
Significance workshop, (Arctic-related IoNS), 
hosted by the University of Alaska 
Anchorage and jointly conducted by the 
Arctic Domain Awareness Center and the 
University of New Hampshire Center for 
Spills and Environmental Hazards (CSE).  
 
This workshop was planned as a dedicated 
forum of operator driven research to 
address a fictitious oil spill in Arctic Waters. 
 
The Arctic Domain Awareness Center 
(ADAC) is a Department of Homeland 

Security, Science and Technology, Office of 
University Programs Center of Excellence.   
The Coastal Response Research Center was 
established in partnership between 
National Oceanic and Atmospheric 
Administration (NOAA) and the University 
of New Hampshire (UNH) in 2004.  CRRC’s 
sister center handling non-NOAA projects is 
the Center for Spills and Environmental 
Hazards (CSE).  UNH’s CSE is focused on 
basic and applied research on spill response 
and restoration and transferring those 
results into practice.  
  
ADAC and CSE teamed to conduct the 
“Coping with the Unthinkable…an Arctic 
Maritime Oil Spill” Arctic IoNS workshop at 
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the University of Alaska, Anchorage from 
23-25 October 2017.   
 
This Arctic IoNS workshop assembled a 
multi-disciplined team of experts who 
reviewed relevant baselines of applied 
research along with existing logistics and 
response capabilities associated with an 
Arctic maritime oil spill.     
 
The “Coping with the Unthinkable…an 
Arctic Oil Spill” Arctic IoNS workshop 
strategically sought a fresh and targeted 
approach in addressing a distant offshore 
Arctic oil spill by reviewing current research 
and soliciting recommendations from 
workshop participants.   
 
The workshop sought to discern needed 
capability and technology research 
questions addressing shortfalls for an Arctic 
maritime oil spill.  These questions will 
inform a future ADAC hosted funded 
research solicitation.   Such research is 
sought to provide solutions which support 
the U.S. Coast Guard’s (and other Arctic oil 
spill responders) preparedness and 
response. 
 
The Arctic IoNS workshop method is an 
expert researcher, operator and 
government official structured seminar, 
with dedicated breakout groups oriented to 
discover technology and capability 
shortfalls associated with the workshop 
scenario.  Arctic IoNS development begins 
with the community of Arctic operators 
providing specified areas of concern to 
investigate.  
 
Planners developed this Arctic IoNS 
workshop in response to United States 
Coast Guard (USCG) request to address 
research concerns associated with 

logistically and physically responding to an 
Arctic maritime oil spill. 
 
USCG District 17 (D17) Arctic planner, Mr. 
James Robinson, provided initial 
recommendations and needed parameters 
for conducting the workshop.   
 
Subsequently, Mr. Mark Everett, USCG D17 
representative on oil spill planning and 
response, provided considerable overall 
support, to include establishing the specific 
research scenario.    Early in the planning 
process, ADAC met with USCG D17 
Commander, RADM Michael McAllister to 
seek guidance and support for the 
workshop plan.  
   
Early in workshop planning, ADAC sought 
advice and counsel of Mr. David Kennedy, 
Senior Arctic Advisor to the NOAA 
Administrator (who had directly 
participated in several Oil Spills of National 
Significance:  Exxon Valdez in 1989 and the 
Macondo 252 (Deepwater Horizon) in 
2010).  In assisting ADAC in the workshop 
planning process, Mr. Kennedy facilitated 
engaging UNH’s CSE to help create a useful 
and well-informed oil-spill workshop.  
 
At the onset of detailed workshop planning, 
ADAC was fortunate to gain the services 
and support of UNH CSE Director Dr. Nancy 
Kinner and her team to collaborate and 
participate in the planning and conduct of 
the workshop.  Dr. Kinner is a recognized 
oil-spill expert and provided an invaluable 
set of contributions and expertise. 
 
Overall, UNH CSE and ADAC jointly led 
planning for the workshop, with 
considerable input provided by the USCG 
D17, USCG Research and Development 
(R&D) Center, National Oceanic and 
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Atmospheric Administration (NOAA), 
Department of National Defense Canada, 
State of Alaska first responders, academic 
oil spill researchers and the petroleum 
industry.   In addition to identifying expert 
participants, the planning team conducted a 
comprehensive Arctic-oriented oil spill 
response Literature Review, while 
establishing additional supplemental 
materials.   
 
Dr. Kinner and ADAC Executive Director, 
Randy “Church” Kee co-facilitated the 
overall workshop to elicit the responses 
sought for understanding the challenges in 
logistically and operationally responding to 
a ship borne oil spill in the Beaufort Sea.   
 
The workshop scenario drove the 
characterization of the challenges and 
response.  Planning experts settled on a 
significant spill from a medium sized tanker 
carrying diesel and bunker fuel oil across 
the Beaufort Sea destined to a remote 
village in Northwest Canada.  
 
Eighty-seven participants from U.S. Federal 
departments and agencies, the State of 
Alaska, Alaska Native leadership from the 
City of Utqiagvik, academic institutions, 
industry and the Governments of Canada 
and Finland joined ADAC and CSE for the 
workshop. 
 
Through a guided seminar plenary session, 
selected participants provided 
understandings and identified areas of 
concern in coping with an Arctic maritime 
oil spill, providing expert opinion on the 
specific workshop scenario.  After the 
plenary session, participants participated in 
facilitated breakout groups to investigate 

identified topics of concern, in order to 
discover shortfalls and gaps of current and 
emerging capabilities, which warrant 
further investigation.    
 
The breakout groups were focused on:  
a) Logistical Support of the Response;  
b) Logistical Support for the Responders;  
c) Response Techniques: Dispersant Use;  
d) Response Techniques: In-situ Burning; 
e) Detection, Tracking & Modeling of Oil; 
f) Degradation and Fate of Oil. 
 
As listed in detail further in this document, 
35 specific research questions were 
identified.   
 
A subset of these questions, (as validated 
by Headquarters USCG) along with this 
detailed Rapporteur’s Report, will 
accompany an ADAC solicitation for follow-
on research proposals. 
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Introduction 

 
Currently, the United States Arctic, defined 
as north of the Arctic Circle (latitude 66 ° 33 
N) and including the coastal region of the 
Bering Sea, has a permanent population of 
approximately 70,000 people residing in an 
area somewhat larger than the state of 
California.1   
 

 
 
Historical economic activity in the Alaskan 
Arctic region has included whaling, fishing, 
trapping for furs, gold mining, and, more 
recently, development of oil and other high-
value mineral extraction. 
 
Traditional, largely subsistence-based 
communities across the North American 
Arctic continue to face both economic and 
environmental challenges. Much of the 
current economic activity in Arctic Alaska is 
subsistence-based with cash often entering 
the local economy through different fiscal 
supplements.  
 

                                                
1 State of Alaska Department of Labor and 
Workforce Development, via https: 
livelaborstats.gov 

 
 
With limited income opportunities for local 
residents, and a very high cost of living 
resulting from shipping needed 
commodities from Alaska’s larger 
metropolitan areas, Arctic Alaska 
economies are very constrained. Across the 
border in Northwest Canada, communities 
face similar situations in trying to continue 
to carry on their traditional lifestyles in a 
rapidly changing physical environment. 

 
For centuries, the pervasive cold, vast 
distances, and presence of sea ice closed 
the Arctic to significant human activity. 
While the ice pack has been diminishing, 
the Arctic sea ice still maintains persistent  
year-round presence across a considerable 
range of the Arctic Ocean.  In a recent 
illustration, the Arctic sea ice extent for 
September 2017 was 4.9 million square 
kilometers (eighth lowest on record).2 
 

2 National Snow and Ice Data Center, via 
https://nsidc.org 
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The vast majority of the Arctic maritime 
region experiences at least seasonal sea ice 
coverage for several months of the year. 
However, current trends in Arctic sea ice 
have been diminishing to the point that 
Canada’s Northwest Passage and Russia’s 
Northern Sea Route are open seasonally for 
several weeks to several months, extending 
from midsummer into early fall.    
 
Canada’s Northwest Passage is a difficult 
route for large and deep draft maritime 
traffic, with relatively narrow passages, 
shallow (and poorly charted) bathymetry 
and limited periods free from persistent 
sea-ice.  As such, this route has limited 
utility to provide for intercontinental 
marine transport.   
 
Conversely, due to scenic beauty, 
destination tourism along Alaska’s Arctic 
Coast and Canada’s Northwest Passage is 
likely to increase, potentially significantly. 
 

 
 
Many North American Arctic coastal 
communities receive the bulk of their 
logistical needs via medium sized maritime 
transport.  This includes diesel for remote 
location power generation and fuel oil for 
heating.  Maritime transport generally 

delivers supplies in summer and early fall, 
as sea-ice conditions allow.   
This increased traffic could result in 
increased disasters in Arctic (e.g. maritime 
oil spills).  Accordingly, the need for 
updating and further developing maritime 
oil spill response in the Arctic is growing.  
There is also an increasing emphasis to pool 
and share resources in oil spill response 
(which is particularly important given the 
high costs). 
 
The Arctic Domain Awareness Center 
(ADAC), a U.S. Department of Homeland 
Security Center of Maritime Research, in 
partnership with University of New 
Hampshire’s Center for Spills and 
Environmental Hazards, conducted an 
Arctic-related Incidents of National 
Significance (Arctic-related IoNS) workshop 
from 23-25 October 2017.  The Artic IoNS 
workshop, entitled “Coping with the 
unthinkable...an Arctic maritime oil spill” 
was conducted at the University of Alaska 
Anchorage. 
 

 
The aim of the workshop was to review 
response strategies and emerging 
technologies, examine decision support 
systems, and account for logistical, 
environmental, and associated concerns 
(including medical response) in the event of 
an Arctic maritime oil spill within the U.S. 
Extended Economic Zone (EEZ). 
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Leading and conducting effective 
coordination in marine spill response 
requires understanding of U.S. Federal 
versus State jurisdiction.  Spills within three 
nautical miles from established shorelines 
in the Beaufort Sea is under State of Alaska 
jurisdiction, while spills in maritime regions 
beyond three nautical miles is administered 
under U.S. Federal jurisdiction. 
 
Several nations and multiple tribal entities 
border the Arctic Ocean, presenting 
challenges and opportunities in forming a 
unified response to an Arctic Ocean oil spill 
that extends beyond the U.S. EEZ   
 
Consequently, the coordination and 
collaboration of nations, government 
agencies, industry, and research institutions 
will also become paramount during a 
maritime oil spill in the arctic.   
 
Overall, logistics of response for an Arctic 
maritime oil spill is insufficiently studied 
(particularly one of medium to large volume 
and one beyond local coastal regions).  
Reliance on existing logistical commercial 
capabilities is potentially sufficient for on or 
near shore oil spills, but solely relying on 
these resources for an oil spill out at sea in 
the environmentally sensitive Arctic Ocean 
is not practical, nor in the best interest of 
the response community. 
 
Current literature examining the best 
response approach to an Arctic oil spill 
includes three principal strategies: 
mechanical recovery, in-situ burning, and 
dispersant use. The concentration of sea ice 
in the area of spilled oil determines the 
efficacy and safety of each of these 
methods.  

 

 
Research is emerging which 
examines bioremediation strategies for oil 
contamination. This process seeds the 
contaminated area with oil-consuming 
microbes to degrade high oil 
concentrations.  The ability of these 
microbes to compete with naturally 
occurring populations in Arctic conditions is 
an important consideration, and one that 
necessitates further investigation for 
suitability as a response. 
 
Emerging technologies, particularly remote 
or autonomously controlled may improve 
response to an Arctic maritime oil spill, 
while reducing risk to the responders.  
Unmanned aircraft technology may usefully 
aid oil spill response in the form of real-time 
surveillance, or even application of 
chemical herding agents and subsequent 
ignition. 
                   
The Arctic is remote and difficult to access.    
Maritime routes have poor bathymetric 
information.  Few airfields have precision 
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navigation and landing aids and adequate 
ramp space and fuel storage to support a 
major oil spill response.  Surface roads are 
limited to roads near villages, and a single 
access road to the Arctic shoreline 
connecting Fairbanks to oil field operations 
near Prudhoe Bay, Alaska.  Existing 
operational frameworks and decision 
support systems currently in place are likely 
insufficient in responding to a major 
offshore oil spill in the Arctic. 
 
The harsh weather conditions associated 
with the area create medical and 
operational challenges that are subject to 
change regularly. Exposure to cold water 
and cold temperatures can create medical 
emergencies for response personnel. 
Storms and windswept seas can create 
excessively unsafe working environments.  
 
Since the survival of personnel is the 
highest priority in any response scenario, 
measures and strategies need to be in place 
to account for all weather scenarios to 
ensure the safety of these personnel in the 
field. 
 
USCG D17 emphasizes the importance of 
preparedness and response for Arctic 
maritime disasters.  The district maintains a 
keen awareness that while maritime oil spill 
response is the responsibility of commercial 
entities drilling or shipping petroleum, 
significant oil spill disasters often exceed 
commercial response capacities.     
 
Accordingly, as the U.S. Federally 
designated on-scene coordinator for the 
Arctic maritime region, the USCG (and in 
particular, USCG D17) seeks to establish 
effective unified command in accomplishing  

timely oil-spill response, through planning, 
advance coordination, relevant exercises 
and leveraging improved technologies. 
 
As the leader of a unified maritime oil spill 
response in the Bering, Chukchi and 
Beaufort Seas, USCG D17 will benefit from 
an improved ability to logistically, and 
technically respond. 
 
Improving the U.S. Coast Guard’s ability to 
direct a unified command in maritime oil 
spill response is a multi-faceted 
opportunity. Challenges faced in the 
austere marine environment of the 
Beaufort Sea are remarkably complex.   

 
Sea ice, sparse population, limited logistics, 
(outside of established oil industry in and 
near Prudhoe Bay) are just a few of the 
challenges faced in responding.   
 
Austere telecommunications, extreme dark 
and cold temperatures during winter 
months comprise a further array of 
challenges that greatly complicate any 
Arctic maritime spill response.  
 
A spill response prior to winter tests 
decision makers in discerning how much oil 
removal is practically achievable before 
onset of Arctic sea ice.  The following 
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spring, creates yet a new set of challenges 
(and decision points) in addressing the oil 
remaining in the environment.  
 
With full awareness of such a challenging 
situation in addressing a late fall oil spill in 
the Beaufort Sea, USCG D17 planners 
worked closely with ADAC, CSE and other 
Arctic IoNS team members to develop a 
scenario and organize a comprehensive 
effort to elicit research questions in areas of 
critical need.  
 

Armed with these concerns, planners and  
Participants addressed “Coping with the 
Unthinkable…An Arctic Maritime Oil Spill” 
Arctic IoNS workshop at the University of 
Alaska Anchorage.  The following report 
documents the outline of the workshop and 
the comprehensive research and 
development questions developed for USCG 
operators.  
 
 
 

 

  

Summary of Arctic IoNS 

2017 Workshop 

Research Questions. 

 
The following are the specific research 
questions developed from the Arctic IoNS 
“Coping with the Unthinkable…an Arctic 
Maritime Oil Spill” workshop held at 
University of Alaska Anchorage from 23-25 
October 2017.   
 
The workshop breakout groups identified 
35 research questions pertaining to gaps in 
logistics, knowledge products, science and 
technology, and the limiting effective 
response of the Unified Command (UC) to 
an Arctic maritime oil spill. 

Group A - Logistical Support of 

the Response: 

1. Review and update current state-of-
the-art voice and data 
communications in remote Arctic 
regions. 

2. Investigate (review and update) 
approaches and options for 
springtime mining of oil 
encapsulated in ice. 

3. Comprehensively analyze logistics 

shortfalls and vulnerabilities in 

Arctic oil spill response, and develop 

solutions to resolve or mitigate. 

4. Research and propose improved 

lightering needed for Arctic 

maritime oil spill response. 



 

11 
Arctic IoNS 2017:  “Coping with the Unthinkable…an Arctic Maritime Oil Spill” 

5. Research and refine methods to 
improve precision aviation forecast 
capability for transitional and cold-
weather periods (tailored for USCG 
Arctic aviation). 

Group B – Logistical Support 

for the Responders: 

1. Research suitable roles for Arctic 
communities in supporting oil spill 
response. 

2. Research existing Arctic Alaska 
infrastructure for oil spill response, 
and effectiveness in addressing oil 
spill in U.S. federal waters of the 
Beaufort and Chukchi Seas.   

3. Investigate new/emerging 
technologies that support Arctic oil 
spill responder’s logistical needs for 
the next five years. 

4. Investigate new methods for 
meaningful engagement in 
emergency planning and response 
that are suitable for employment in 
Arctic region coastal communities. 

5. Investigate, create and recommend 
a plan for sustaining a database of 
Arctic capable oil spill response and 
support equipment that could be 
available in the case of an event. 

Group C – Response 

Techniques: Dispersant Use:  

1. Create a feasibility analysis that 
examines conditions of the spill and 
fuel type, seasonal applicability, and 
toxicity tradeoffs. 

2. Understand and evaluate 
bioaccumulation and sub-lethal 
effects of dispersants and dispersed 
oil on key food web species and 

important higher trophic level 
subsistence species.  

3. Investigate and create a decision-
tree for the Federal On-Scene 
Coordinator (FOSC) for approving 
dispersant use that is specific to 
Arctic conditions, spilled product, 
and considering key subsistence 
species. 

4. Conduct an inquiry to gain Alaskan 
Native perspectives and concerns 
regarding the use of dispersants as 
an oil spill response strategy. 

5. Investigate methods to improve 
and/or adapt dispersant delivery 
systems and monitoring technology 
to be more appropriate (and useful) 
in Arctic conditions. 

6. Explore bioremediation as a 
complementary tool for: (a) oil spill 
cleanup, (b) aiming to develop these 
techniques for use in conjunction 
with chemical dispersants, and (c) 
preparing them for application 
readiness.    

7. Investigate, update, and redesign 
smart monitoring technologies that 
are appropriate for Arctic conditions 
via a thorough examination of 
coastal and marine sedimentation in 
the Arctic.  
 

 
Group D - Response 

Techniques: In-situ Burning: 

 

1. Develop methods for unmanned air 
monitoring and quantification 
analysis for in-situ burning. 

2. Conduct research and analysis 
regarding oil spill response when 
advancing sea-ice traps and 
encapsulates oil.  Analysis should 



 

12 
Arctic IoNS 2017:  “Coping with the Unthinkable…an Arctic Maritime Oil Spill” 

determine environmental suitability 
of removing oil via mechanical 
action and/or in-situ burning versus 
addressing oil in a spring-thaw.   

3. Investigate feasibility and suitability 
for application of chemical herders 
in the Arctic. 

4. Investigate and develop techniques 
for detecting and recovering in-situ 
burning residue (floating and 
submerged) under Arctic conditions. 

5. Research and test protocols for oil 
spill ignition (including the use of 
unmanned vehicles) in Arctic 
conditions. 

6. Investigate efficacy of burning 
mixtures under Arctic conditions. 

Group E – Detection, Tracking 

and Modeling: 

Detection/Tracking: 
1. Investigate advancements of 

autonomous vehicles for adaptive 
sampling with goal-directed actions 
and swarm communications. 

2. Investigate application of free 
drifting or ice-flow tethered Acoustic 
Doppler Current Profilers (ADCPs) in 
Arctic waters. 

3. Investigate application of tethered 
technologies or ice buoys for real 
time data capabilities, such as 
refined modeling. Ideally, include 
atmospheric measurements (wind, 
air pressure, temperature). 

4. Study chemical and/or other 
relevant sensor technology, to 
include development (as needed) of 
sensors to detect oil in marine and 
sea ice conditions (including Arctic 
darkness). 
 
 

Modeling: 
1. Investigate and develop a Coupled 

Ocean Ice Model for coastal Alaska. 
2. Investigate and develop applications 

and model algorithms to ingest 
anecdotal and local observations 
from the Arctic. 

3. Develop an oil and ice dynamics 
model for the Marginal Ice Zone 
(MIZ). 

4. Deliver cost-effective methods to 
map ocean bathymetry across the 
U.S. Extended Economic Zone (EEZ) 
in the Arctic (particularly in 
association of shipborne activity and 
planned oil and mineral extraction 
sites). This research should lead to 
solutions to update bathymetry. 

 

Group F – Degradation and 

Fate: 

1. Understand degradation and fate of 
petroleum products under or 
encapsulated in ice. 

2. Characterize mixtures of petroleum 
products for modelling, including 
behavior in cold water and sea ice 
cover.  
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3. Understand large-scale ice processes 
affecting oil distribution and 
weathering. 

4. Synthesize the body of knowledge 
about differences in fate and 

behavior of petroleum products in 
Arctic conditions relevant to 
responders. 

 
 

Arctic IoNS 2017 Workshop Details 

 
The Arctic IoNS workshop “Coping with the 
Unthinkable…an Arctic Maritime Oil Spill” 
was developed in response to the needs of 
ADAC’s principle customer, the USCG.   
 
When provided this opportunity, ADAC 
conducted several conference calls to 
develop connections with communities of 
interest to best cope with an Arctic Oil spill, 
and determine specifics that matter most to 
USCG D17.    
 
ADAC and CSE led a series of 
teleconferences over a 9-week period to 
define and develop a plausible scenario, 
and organize this oil spill response-
supporting workshop. The community of 
workshop planners (and in particular, 
planners associated with the USCG R&D 
Center and D17) concluded the most  

 
relevant near-term value of the workshop 
was to focus specifically on diesel and 
bunker fuel loss from a medium-sized ocean 
tanker.   
 
Accordingly, the scenario was a spill mishap 
at sea from a resupply tanker traveling  
enroute to a remote Canadian village on the 
Beaufort Sea. During the summer of 
2017, a medium-sized fuel tanker actually 
conducted a similar resupply mission from 
the Beaufort Sea into Northwest Canada. 
Once the response scenario was decided, 
planners addressed the specific mission 
areas of concern to oil spill response.   
 
While ADAC’s Arctic IoNS workshop focus is 
for gaps and shortfalls currently present in 
science and technology, the USCG R&D 
Center and D17 urged a broadening of 
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mission areas, to include improving 
understanding in logistically responding to 
an Arctic oil spill.   
 
In particular, USCG R&D Center planners 
stressed the science of logistically 
responding to an Arctic maritime oil spill 
has been scarcely addressed since the 
establishment of U.S. Arctic petroleum 
activities in the 1970s.   
 
As a result, the USCG D17, NOAA, and other 
key oil spill responders designed a scenario 
that had challenges in logistically and 
operationally responding to it.  

Workshop Scenario. 

The following is a fictitious planning 
scenario used to orient and challenge 
workshop participants in addressing a 
shipborne Arctic oil spill. 
 
The remote community of Ulukhaktok 
(formerly Holman) on the eastern shore of 
the Amundsen Gulf in Canada’s Northwest 
Territories experienced a major casualty in 
their sole community power plant’s fuel 
tank farm, requiring emergency refueling.  

 

This results in the dispatch of the 
Tanker/Vessel (T/V) NORTHERN PRIDE from 
Vancouver, British Columbia to refuel the 
community with cold weather grade diesel 
as soon as possible (and before the autumn 
seasonal advance of Arctic Ocean, sea ice 
necessitates a need for ice breaking escort).  
 

 
NORTHERN PRIDE is a non-ice capable 183-
meter long oil/chemical tanker, 51,745 
DWT, flagged in the Marshall Islands (i.e., a 
vessel in innocent passage with no U.S. 
vessel response plan).   
 
Although the shipping season in the 
Beaufort Sea is extremely late (with sea-ice 
quickly advancing following the September 
minimum), the urgency to get fuel to power 
Ulukhaktok is considered essential for the 
village’s survival during the winter season. 
 
During the hurried joint U.S. – Canada 
planning for the voyage, the only nearby 
asset – a USCG medium-duty icebreaker on 
Arctic patrol – is re-tasked to provide an 
escort starting in the northern Bering Sea. 
Unfortunately, the vessel suffers a major 
mechanical casualty, and requires a tow to 
the port of Nome to await critical parts and 
repair.  
 
Due to the critical need in Ulukhaktok, 
decision-makers concur that NORTHERN 



 

15 
Arctic IoNS 2017:  “Coping with the Unthinkable…an Arctic Maritime Oil Spill” 

PRIDE should proceed cautiously to its 
destination without an ice escort.  
 
NORTHERN PRIDE steams eastbound in the 
Beaufort Sea 35nm due northwest of 

Kaktovik, when it strikes a large unseen ice 
floe, is holed, and partially loses the 
contents of two tanks spilling 100K bbl (14K 
MT) of diesel product and 10K bbl (1.4K MT) 
of bunker fuel. 
 
Some of the pollutants intermix. A portion 
of the combined product is projected to 
reach shorefast ice on the coast of Alaska 
near Prudhoe Bay,  continue to the vicinity 
of Utqiaġvik (Barrow),  and carry west-
northwest (WNW) to impact the rapidly 
advancing ice edge.    
 
In order to improve participant 
understanding of vessel’s petroleum 
product discharge in the Beaufort Sea, 
workshop planners sought modeled data 
representations.  The following are 
graphical depictions of 10, 30, and 180-day 
trajectory probabilities developed by 
NOAA’s Office of Response and Restoration 

(ORR) to depict spill spreading (i.e., in 
support of the specific workshop scenario).  
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Advancing sea ice soon traps a significant 
portion of petroleum product. Numerous 
ice floes near the ship complicate surface 
access to the scene.  Quickly forming 
shorefast ice further confounds recovery 
along the coastal areas. 
 
In accordance with federal statutes, the 
USCG FOSC directs establishment of a 
Unified Command (UC) with the 
Responsible Party (RP) and the State of 
Alaska State On-Scene Coordinator (SOSC).   
 
The UC establishes an Incident Command 
Post in Anchorage, along with a joint 
Forward Operating Base (FOB) on the North 
Slope near the spill area.  The area at the 
FOB is austere with very little infrastructure.  
The Arctic village of Kaktovik, the nearest 
established community, possesses 
extremely limited capabilities to support a 
shore-based response.  
 
The UC determines if early notification of 
Canada and later notification of Russia is 
necessary, due to the possibility of trans-
boundary movement of the spilled oil.   
 
USCG D17 approved the Arctic IoNS 2017 
workshop scenario.  ADAC established the 
timeframe, which was set for mid-October 
2022.   
 
The workshop scenario provided the 
participants a realistic and complicated set 
of conditions in order to conduct an Arctic 
maritime oil spill response. 

Establishing strategic concerns 

in response to the scenario: the 

“Operator’s” Panel. 

 

In accordance with the workshop plan, 
following presentation of the scenario, 
participants learned of response concerns 
from a plenary panel of USCG “operator 
level” leadership and associated Arctic oil 
spill response leadership from NOAA, the 
State of Alaska, industry and research 
leadership from the Canadian government.   
 

 
Title of the panel: “What keeps the 
commander/operator’s up at night 
worrying about an Arctic maritime oil spill?”   
 
Each panel member described his/her 
professional concerns, provided strategic 
perspectives, summary recommendations, 
analysis of gaps, and shortfalls in addressing 
an Arctic maritime oil spill.   
 
The following were the members of this 
foundational workshop panel: 

 CAPT Shannan Greene, USCG D17. 

 CAPT Sean MacKenzie, Commander, U.S. 

Coast Guard, Sector Anchorage,  USCG 

D17. 

 Mr. David Kennedy, Senior Arctic Advisor 

to the NOAA Administrator. 
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 Kristin Ryan, Department of 

Environmental Conservation, State of 

Alaska. 

 Buddy Custard, CAPT (Ret), USCG, 

President & Chief Executive Officer, 

Alaska Maritime Prevention & Response 

Network 

 Dr. Paul Hubbard, Canada Department 

of National Defence R&D Canada -

Centre for Security Science (DRDC CSS). 

 

The following provides a summary of their 
remarks:    
 
Physically responding to a remote maritime 
oil spill in the Beaufort Sea in winter 
darkness, falling temperatures, and 
advancing sea ice is daunting and very 
demanding.  Providing logistics to respond 
and support the responders for the scenario 
conditions is extremely significant.    
 
Although the USCG D17 Sector Anchorage 
Commander (CAPT MacKenzie) would be 
the initially designated FOSC for the overall 
UC, the severity of the incident would likely 
necessitate elevation to a D17 Commander 
or higher USCG operational flag officer 
level.    
 
Panelists recommended gaining pre-
designation of key participants for the 
response as useful and needed. Panelists 
also noted the need to re-examine the 
policy and regulation pertaining to not 
requiring a spill response plan for vessels 
steaming under “innocent passage” within 
the U.S. EEZ.    
 
Panelists described the essential need for 
early coordination to obtain international 

support (in particular with the Government 
of Canada) for spill response. 
Panelists urged the establishment of a 
single integrated operational “picture” of 
the accident scene, and corresponding oil 
spill including all aspects of the response to 
orient the UC and supporting activities.  
 
Further deliberation prompted the 
suggestion that clarification of the U.S. 
Merchant Marine Act of 1920 (informally 
known as the Jones Act) to allow for legally 
acceptable “maneuver space” to address 
the leaking vessel is needed. 
 
Panelists stressed a need to determine the 
appropriate window for use of chemical 
dispersants.  In particular, panelists wanted 
to research the effectiveness of the 
dispersants from the onset of petroleum 
into the affected area, and to determine the 
point that they become largely ineffective. 
 
Panelists described the need to be 
proactive in managing media attention, as 
well as coping with visits from senior 
government officials that will likely wish to 
assess the situation first-hand.   
 
Additionally, establishing effective on-scene 
leadership is necessary, as well as 
addressing specific roles and 
responsibilities, permissions and authorities 
between Federal, State and local officials. 
This includes addressing equipment use, 
oversight of response in State of Alaska 
versus U.S. Federal waters and 
incorporating industry and leveraging local 
infrastructure located near the forward, on-
scene response.   
 
Panelists also described safety concerns 
regarding the response, based on the 
advancing winter (and associated icing) to 
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the damaged tanker, responding surface 
vessels, and aircraft. Issues associated with 
the suitability of early response in-situ 
burning of released oil caused the panelists 
to question if such actions were even 
feasible for this scenario. 
 

 
 
Timely disposition of the leaking tanker is a 
prime concern as advancing sea ice entraps 
the ship, potentially causing additional 
damage to the vessel and the environment.  
Additionally, panelists described the need 
to establish detection, and monitoring of 
the tanker and the nearby marine 
environment, including the need to 
determine useful sampling protocols.   
 
Panelists described the need for particularly 
close collaboration with Canada, including 
the Canadian Coast Guard.  This could 
potentially provide support for the 
response by containing the spill, and 
participating in a “complimentary response” 
to U.S. spill management efforts.  Panelists 
noted Canada does not permit the use of 
chemical dispersants, nor in-situ burning in 
their national waters.    
 
Additionally, Canada’s national marine oil 
spill response capability resides well below 
the Arctic. Overall, Canada’s investment in 
“All Domain Situational Awareness” may 

prove (in the future) to be a valuable asset 
for sensing and assess an Arctic marine oil 
spill. 

Describing the current state of 

response and capability and 

research needs: the Spill 

Response “Specialists” 

presentations.  

 

In accordance with the scenario, workshop 
planners determined six areas of interest as 
the focal points for needed research.   The 
presentations provided an overview of the 
knowns and unknowns in regards to their 
respective topic.  Summary details of the 
presentations are contained in the below 
plenary presentation abstracts. 

Abstracts from “specialists” 

plenary presentations. 

 
1. Logistical Support of the Response (C. 
Barkley Lloyd & Chris Hall, Alaska Clean Seas 
and CDR Tom Ottenwaelder, Headquarters 
USCG Marine Environmental Response: 

 The logistics of an oil response in the 
Arctic are difficult to assess because few 
State of Alaska and U.S. Federal 
response assets are based along the 
North Slope, with existing response 
assets located in only some North Slope 
communities.  

 There are many challenges to organizing 
a response in the Arctic including, (but 
are not limited to), unpredictable 
weather, seasonal darkness, regulatory 
restrictions, limited mechanical support, 
movement of equipment to remote 
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locations, and limited ability to track an 
oil spill.  

 In order to be successful, logistics 
personnel must develop an efficient 
communications channel with northern 
communities to combine resources and 
coordinate response techniques. 

 
2. Logistical Support for the Responders 
(Mark Everett, USCG D17) 

 When addressing logistical capabilities 
to support oil spill responders, areas of 
particular interest include food service, 
fuel, lodging, transportation, and 
communications.  

 In order to accurately and completely 
“triangulate” the requirements for 
responder support, a “have vs. need” 
matrix needs to be developed and 
refined.  

 For this particular scenario, establishing 
either Utqiaġvik or the Arctic village of 
Wainwright as a “hub” for logistical 
support is of importance.  

 Government agencies at all levels must 
continue integrated discussions, 
planning, and collaboration to overcome 
the remote and strained logistics of the 
region.  
 

3. Response Techniques: Dispersants in 
Arctic Waters (Doug Helton, NOAA ORR). 

 The primary goal of dispersant use is to 
remove spilled oil from the surface of 
the water and increase the rate of 
biodegradation.  

 The advantages of dispersant are their 
ability to treat a large area of spilled oil 
very quickly. Under Arctic conditions, 
chemical dispersants may be a viable 
option because conventional oil spill 
response strategies such as mechanical 
removal may be significantly impacted 
by weather and ice. 

 Dispersant use does not remove oil from 
the environment, works best on fresh oil, 
and requires good visibility to be 
deployed. Dispersant research and 
development should explore food web 
impacts, degradation rates in the Arctic, 
and efficacy of dispersants in Arctic 
conditions. 

 
 

4. Response Techniques: In-situ burning in 
Arctic Waters (Kurt Hansen, USCG R&D 
Center). 

 The use of in-situ burning as a response 
tool in the Arctic has been investigated 
since the 1970’s as it appears to be 
easier and more efficient to implement 
than other response options.  
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 Since responders have no incentive to 
prepare, the technique is not 
immediately appropriate for use in the 
Arctic.   

 Equipment development and regulatory 
/policy matters require further 
investigation if In-situ burning is planned 
for future use in the Arctic. 
 

5. Detection, Tracking and Modeling of Oil 
in Arctic Waters (Debbie French McCay, 
RPS Energy, Applied Science Associates 
(ASA) and Jessica Garron, University of 
Alaska Fairbanks) 
 

 Detection and Tracking:  The behavior 
and fate of oil in ice-infested waters is a 
complex area of research, and is very 
difficult to predict.  A matrix of various 
detection platforms was created to 
present capabilities and potential 
benefits and drawbacks. Challenges for 
detecting oil under Arctic conditions 
include weather, communications, the 
availability of near-real time 
capabilities, and processing 
requirements. 
 

 Modeling:  Oil spill modeling is used for 
contingency planning, risk assessment, 
and response.  Coupled ice-ocean 
models are vital to provide ice and 
current vectors for oil transport. 
Modeled data is used to calculate the oil 
trajectory and provide decision support 
information.   Most current models have 
poor spatial resolution near Arctic 
Ocean coastlines; provide reasonable 
proficiency in pack ice, and much less 
proficiency in the Marginal Ice Zone.   

ADAC notes: 
o One of the Center’s major 

research endeavors is Arctic Oil 
Spill Modeling.  This project 
couples oil plume models 
characterizing oil in the water 
column from the ocean floor to 
the surface, along with modeling 
oil storage and movement 
underneath Arctic sea ice.   

o Another Center project is High 
Resolution Ocean Modeling of 
Arctic Sea Ice and Currents 
(HIOMAS).  HIOMAS provides 
high resolution operational sea 
ice forecasts capable of 2 km 
resolution of ocean currents, sea 
ice presence, movement and 
thickness…pan Arctic. 

 
6. Degradation and Fate of Oil in Arctic 
Waters (Chris Reddy, Woods Hole 
Oceanographic Institution, (WHOI)). 

 In cold temperatures and ice coverage, 
oil fate is primarily driven, by viscosity, 
oil thickness, and percentage of ice 
cover.  

 For example, an increase in ice coverage 
and/or oil thickness reduces the 
probability of petroleum product 
evaporation; diminishing a key loss term 
coefficient.  

 Application of methods developed for 
lower-latitudes may be applied to offer 
a quick deliverable for degradation and 
fate in the short term, while efforts in 
the long term to create Arctic specific 
models are being developed. 
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Moving to action: Forming the workshop breakout groups. 

 
Following the plenary sessions, participants were divided into six breakout groups to address 
different topics regarding the spill scenario. 
 
The desired outcome from each group was a list of research needs (and associated research 
questions) to address shortfalls and desired capabilities to improve the response. ADAC and CSE 
were very appreciative of exceptional volunteer leaders who facilitated the breakout group 
dialogue. Due to the diligence and professional abilities of the group leaders, each breakout 
group successfully determined existing baselines, discerned and scoped research questions to 
address shortfalls and gaps in Arctic maritime oil spill response capabilities. 
 
Arctic IoNS 2017 breakout groups and assigned leadership:   

a. Logistical Support of the Response, led by Gary Shigenaka, NOAA.  

b. Logistical Support for the Responders, led by Amy Holman, NOAA. 

c. Response Techniques:  Dispersant Use, led by Kristin Ryan, Department of 

Environmental Conservation, State of Alaska. 

d. Response Techniques:  In-situ Burning, led by Kurt Hansen, USCG R&D Center. 

e. Detection, Tracking & Modeling of Oil, led by Nils Andreassen, Institute of the North. 

f. Degradation & Fate of Oil, led by Sarah Allan, NOAA. 

Arctic IoNS planners stressed the following 
questions to drive research to address 
capability shortfalls, which is the critical 
outcome of the IoNS workshop. In order to 
prompt discussions for the breakout 
groups, workshop planners created a series 
of initial questions.   
 

Group A - Logistical Support of the 

Response: 

1. What logistical capabilities currently exist 
(or are actively being studied/developed) to 
respond to this scenario? 
2. What R&D should be conducted to 
develop the logistical capabilities to 
respond to this scenario? 
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Group B – Logistical Support for the 

Responders: 

1. What logistical capabilities currently exist 
(or are actively being studied/developed) 
with respect to providing support for the 
responders to this scenario? 
2. What R&D should be conducted to 
develop the logistical capabilities to support 
the responders to this scenario? 
 

Group C – Response Techniques: 

Dispersant Use: 

1. What do we know with respect to 
chemical dispersants as a response 
technique for this scenario? 
2. What R&D should be conducted to 
support decision-making regarding 
dispersant use for this scenario? 
 
Group D - Response Techniques: In-situ 

Burning: 

1. What do we know with respect to in-situ 
burning as a response technique for the 
workshop scenario? 
2. What R&D should be conducted to 
support decision-making regarding in-situ 
burning for this scenario? 
 
Group E – Detection, Tracking and 

Modeling: 

1. What do we know with respect to 
detection and tracking of spilled diesel and 
bunker fuel as it relates to this scenario? 

2. What do we know with respect to 
modeling of spilled diesel and bunker fuel 
as it relates to this scenario? 
3. What R&D should be conducted to 
improve detection and tracking to better 
support decision-making for this scenario? 
4. What R&D should be conducted to 
improve modeling to better support 
decision-making for this scenario? 
 

 
 

Group F – Degradation and Fate: 

1. What do we know with respect to 
degradation and fate of spilled diesel and 
bunker fuel for the workshop scenario? 
2. What R&D should be conducted to 
improve our understanding of degradation 
and fate of spilled diesel and bunker fuel to 
better support decision-making for this 
scenario.

Comprehensive development of research to address gaps and 

shortfalls:  workshop breakout sessions. 

 
The desired outcome from the breakout 
sessions was to establish definitive gaps and 
shortfalls; and develop, prioritize and scope 
areas of research to create capability to 

address gaps and shortfalls.  Breakout 
groups transformed these gaps and needs 
into research questions, establishing as 
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much detail as time permitted to further 
describe them by defining:  

 Research objective,  

 Application to decision making,  

 Estimated project length, 

 Anticipated problems, 

 Estimated project cost. 

 
 
During the first breakout session, breakout 
groups tackled two broad questions: “What 
is known with respect to each topic for 
responding to the scenario?” and “What 
R&D should be conducted?” The product 
generated from this first session was a list 
of general research ideas or areas of further 
inquiry posed by the group.  
 

The goal of the second breakout session 
was to prioritize five research questions 
while working within a 15-month research 
window.  
 
Recurring research questions that had been 
favored in Breakout Session I were revisited 
and voted upon by group participants in 
Breakout Session II.  
 
Due to the limited time span, different 
group sizes, and amounts of content to 
cover for each subject the results between 
groups varied.   
 
Breakout Group E had two topics to cover 
so they developed four research questions 
for each topic for a total of eight (four for 
Detection/Tracking and four for Modeling). 

 
 
 
 
 
These research questions, as well as general notes for each breakout group, are listed below: 
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Arctic IoNS 2017 Research Questions and Supporting 

Details by Breakout Groups 

Group A - Logistical Support of the Response: 

In Breakout Group A, workshop participants considered logistical support for responding to the 

given scenario. This breakout group discussed support already available or in development, and 

areas for further research to improve logistical capabilities in the event of an Arctic oil spill.  

 

The list of five prevailing research questions, ranked by Group A participants, follows. An 
asterisk (*) indicates a project that is achievable in its entirety within a 15-month timeframe (a 
workshop parameter set by ADAC).   
 

*Question 1:  Review and update current state-of-the-art for voice and data communications 

in remote Arctic regions. 

● Objectives of Research: 

○ Research (in consultation with DHS S&T and USCG) shortfalls to effective Arctic 

regional communications (focused principally in the U.S. Arctic EEZ and 

secondarily to the North American Arctic).  Research needs to include capturing 

best practices in international and civic communications projects. 

○ Complete meta-analysis for current science including requirements, review of 

ongoing analysis, Canadian capabilities and regulations. 

○ Identify “dead” communication spots (geographic locations where 

communications are practically non-existent), focused principally in the U.S. 

Arctic EEZ and secondarily to the North American Arctic. 

● Application to Decision-Making: 

○ Communication is essential to all response aspects. Improved communications in 

the Arctic will greatly improve the FOSC’s ability to do the job, make informed 

decisions. 

○ Real-time monitoring capabilities are paramount in making informed decisions. 

○ Closing the “dead” communication spots improves both safety and efficacy of 

the response. 

●    Length of Time of Project: 

○ <15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 

○ Possible difficulty obtaining international results from previous studies. 

○ Transition feasibility. 

● Estimated Project Cost: 
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○ (Medium = $100k-$400k). 
 

*Question 2: Investigate (review and update) approaches and options for springtime mining 

of oil encapsulated in ice. 

● Objectives of Research: 

○ Review feasibility of tactics and safety protocols. 

○ Survey equipment available on the market. 

○ Identify appropriate period for response and recovery operations considering 

impact to (resident and transient) wildlife. 

● Application to Decision-Making: 

○ Provides responders with more options. 

● Length of Time of Project: 

○ <15 months. 

● Anticipated Issues or Problems when Conducting this Research: 

○ Challenges will be scenario-dependent and may vary. 

○ Duplicating USCG Research and Development Center Research Project (#4701), 

Bureau of Safety and Environmental Enforcement (BSEE) Project for skimmers 

under ice or Cold Regions Research and Engineering Laboratory (CRREL) research 

for active ice management. 

● Estimated Project Cost: 

○ Medium: $100k-$400k. 

 

*Question 3: Comprehensively analyze logistics shortfalls and vulnerabilities in Arctic oil spill 
response, and develop solutions to resolve or mitigate. 
 

● Objectives of Research: 

○ Investigate the full range of shortfalls in logistically responding to the oil spill 

crisis and logistically supporting Arctic oil spill responders. 

○ Research should include a comprehensive survey of international best practices 

in prioritization of both response & logistical support items.   

○ Due to austerity of Arctic region, (and lack of existing transportation networks), 

research team should conduct transportation feasibility analysis synchronized 

with response & logistical support priorities (as learned from best practices 

survey).   

○ Research should include investigation of suitable command and control of crisis 

response, to enable effective logistics response to the crisis as well as suitably 

supporting the logistics needs of the responders. This investigation should 

include inquiries into new concepts such as Department of Defense’s initiative 

into maritime mobile basing. 
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○ Review of policy and contingency plan requirements and compare with existing 

policy and planning guidance. 

● Application to Decision-Making: 

○ Provide operators comprehensive analysis of logistically responding and 

logistically responding to an Arctic maritime oil spill. 

● Length of time of Project: 

○ <15 months. 

● Anticipated Issues or Problems when Conducting This Research: 

○ Labor intensive and will require significant outreach. 

○ May require updates to completed research 

● Estimated Project Cost: 

○ Medium: $100k-$400k. 

 

*Question 4: Research and propose improved lightering needed for Arctic maritime oil spill 

response. 

● Objectives of Research: 

○ Research lightering needs for vessels responding to an Arctic maritime oil spill 

(particularly in ice-infested waters). 

○ Review tactics for lightering under extreme Arctic maritime conditions. 

○ Propose new technologies to improve lightering effectiveness in Arctic 

conditions (particularly, in responding to an Arctic maritime oil spill). 

○ Develop planning recommendations for lightering useful for U.S. and Canadian 

icebreakers and other routinely transiting assets in the Bering, Chukchi and 

Beaufort Seas. 

● Application to Decision-Making: 

○ Critical option for maritime tanker response. 

● Length of Time of Project: 

○ <15 months. 

● Anticipated Issues or Problems when Conducting this Research: 

○ Would require collaboration and detailed research with industry, USCG, Canada 

Coast Guard, and Transport Canada. 

● Estimated Project Cost: 

○ Medium: $100k-$400k. 

 

Question 5: Identify and refine methods to improve precision aviation forecast capability for 

transitional and cold-weather periods (tailored for USCG Arctic aviation). 

● Objectives of Research: 

○ Obtain better short term (2-4 days), precision forecast. 
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○ Enhanced aviation safety in extreme conditions. 

● Application to Decision-Making: 

○ Increased operational effectiveness of aviation assets responding to an Arctic 

maritime oil spill. 

● Length of time of Project: 

○ ≥ 15 months. 

● Anticipated Issues or Problems when Conducting this Research: 

○ Dearth of weather observation data. 

○ Linking research to existing weather forecasting capabilities. 

○ HQ USCG need to conduct further analysis to determine transition potential. 

● Estimated Project Cost: 

○ High: >$400k. 

 

Logistical support for oil spill response is an area of research, development, and engineering 
that is under consistent review and revision.  However, Arctic-appropriate capabilities still have 
ample room for further investigation. Arctic IoNS 2017 Breakout Group A aimed to identify gaps 
in the current state-of-science for the given scenario as well as gaps in operations and 
communications.   
 
Improved operations and communications would enhance the safety, success, and efficiency of 
response in the event of an Arctic oil spill.  Group A participants frequently noted the 
importance of advancing International collaboration. Establishing collaborative agreements 
beforehand can expedite response in the case of an actual event thus increasing the likelihood 
of removing as much oil as possible from the environment.  

Group B – Logistical Support for the Responders: 

In Arctic IoNS 2017 workshop Breakout Group B, participants considered logistical support 
needs for the responders “on-scene” for the workshop scenario. This breakout group examined 
the research and equipment already in place to support responders, and delineated further 
research to support logistical needs of the responders.  
 
The list of five prevailing research questions, ranked by Group B participants, follows.  An 
asterisk (*) indicates a project that is achievable in its entirety in under 15 months: 
 
*Question 1: Research suitable roles for Arctic communities in supporting oil spill response. 

● Objectives of Research: 
○ Research should look at different models for remote response approaches, 

(models which may involve communities), and how spill response integrates 
community effort into the overall framework of response. 

○ Research should explore existing profit models for potential applicability to 
emergency response in Arctic Alaska. 
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○ Develop suitable oil spill regimes, which includes Arctic communities. 
○ Understand the means for delivering resources to remote locations in a timely 

manner. 
○ Explore options for public-private models. 

● Application to Decision-Making: 
○ Creates a “force multiplier.”  
○ Provides long-term continuity and consistent response capability and posture for 

preparedness.  
● Length of Time of Project: 

○ 12-15 months.  

● Anticipated Issues or Problems when Conducting this Research: 
○  Insufficient amount of time to address. 

● Estimated Project Cost: 
○ Medium: $100k-400k. 

 
Question 2: Research existing Arctic Alaska infrastructure for oil spill response, and 
effectiveness in addressing oil spill in U.S. federal waters of the Beaufort and Chukchi Seas.   
Objectives of Research: 

○ Identify infrastructure with potential positive impact on response. 
○ Evaluate effects of these projects on spill response. 
○ Prioritize these projects. 

● Application to Decision-Making: 
○ Determine the most effective use of resource investments to manage the supply 

chain. 
● Length of Time of Project: 

○ > 15 months. 
● Anticipated Issues or Problems when Conducting this Research: 

○ Potential difficulty communicating with project managers. 
○ Difficulty could arise from working with conflicting projects. 

● Estimated Project Cost: 
○ High: >$400k. 

 
*Question 3: Investigate new/emerging technologies that support Arctic oil spill responder’s 
logistical needs for the next five years. 

● Objectives of Research: 
○ Identify and test information management technology. 
○ Explore remote site communication technology. 
○ Improve remote site establishment and management. 

● Application to Decision-Making:  
○ Enable efficient management strategies for responders in remote areas. 

● Length of Time of Project: 
○ <15 months. 

● Anticipated Issues or Problems when Conducting this Research: 
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○ Unless research parameters are well defined, this project runs the risk in 
providing “dated” recommendations (as there is always a potential new 
technology to investigate).  

○ New technology could become outdated before implementation. 
● Estimated Project Cost: 

○ Medium: $100k-$400k. 
 

*Question 4:  Research new methods for meaningful engagement in emergency planning and 
response.  Investigate new methods suitable for employment in Arctic region coastal 
communities. 

● Objectives of Research: 
○ Establish points of contact in coastal Arctic communities. 
○ Build trusting relationships with contacts. 
○ Understand details and frequency of engagement needed to support long-term 

liaison position.  Provide informed recommendations to ensure the continuity of 
the relationships despite expected turnover rate in government agencies. 

○ Explore and recommend best (historically successful) practices for community 
engagement. 

○ Develop electronic platform to assist USCG D17 with maintaining corporate 
logistical and community knowledge. 

● Application to Decision-Making: 
○ Create procedures and protocols that will streamline decision-making, and 

community outreach processes in the event of an Arctic oil spill. 
● Length of Time of Project: 

○ The study, relationships, and research will take less than 15 months to create, 
however, it will take much longer than 15 months to implement and maintain 
the new procedures.  

● Anticipated Issues or Problems when Conducting this Research: 
○ Possible difficulty identifying community contacts who will be most receptive to 

engagement. 
● Estimated Project Cost: 

○ High: >$400k. 
 

*Question 5:  Investigate, create and recommend a plan for a sustainable database of Arctic 
capable oil spill response and support equipment that could be available in the case of an 
event. 

● Objectives of Research: 
○ Identify support resources, ownership, and location in the state.  
○ Create a job manual for minimum requirements to support remote field 

operations.  
○ Investigation will build upon, but not be limited to similar information currently 

found in the USCG’s Resource Response Index (RRI) and the Alaskan Area 
Contingency Plans (ACPS).  In order to effect acceptable transition, results must 
be sustainable and designed to be compatible with both the RRI and ACPS. 
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● Application to Decision-Making: 
○ Would provide USCG with a list of available resources to call upon for responder 

support in the event of an Arctic oil spill. 
● Length of Time of Project: 

○ <15 months. 
● Anticipated Issues or Problems when Conducting this Research: 

○ Possible roadblocks may be created by MOU agreements, contracts, and/or 
master service agreements. 

● Estimated Project Cost: 
○ Medium: $100k-$400k. 

 

Increased understanding of logistical support capabilities for the responders may prove as 
crucial as the response itself.  Due to the remote location of the given scenario, as well as the 
harsh weather and temperature conditions, the health and safety of responders is likely a much 
larger challenge than responding to lower latitude maritime oil spills. Therefore, planning and 
prior designation for response resource allocations well prior to an actual event is prudent.   
 
A number of the research questions presented by Group B drew attention to the need to 
establish improved relationships between coastal villages, industry, and government agencies. 
In an event of a future Arctic oil spill, or any other large-scale incident in the Arctic, these 
collaborative relationships could prove critical to assist with coordination, collaboration and 
communication to support responders in their efforts. 

Group C – Response Techniques: Dispersant Use: 

In Arctic IoNS 2017 workshop Breakout Group C, participants considered the use of chemical 
dispersants as a response technique for the given scenario. This breakout group analyzed the 
current state of science, and areas for further research in regards to dispersant use, efficacy, 
and applicability to the scenario. Since the scenario hypothesized a spill of bunker and diesel 
fuel, Group C agreed that dispersants would be ineffective. The workshop planners encouraged 
the group to think beyond these fuel types in order to develop research questions. 
  
The list of five prevailing research questions, ranked Group C participants, follows. An asterisk 
(*) indicates a project that is achievable in its entirety in under 15 months: 
  
Question 1: Create a feasibility analysis that examines conditions of spill, fuel type, seasonal 
applicability, and toxicity tradeoffs. 

●  Objectives of research: 
○ Understand impact of “timing” dispersants, and the toxicity tradeoffs of leaving 

oil in place and dispersing after spring thaw. 
○ Understand the fate of dispersants on ice. 
○ Understand the fate of oil, if left in ice until spring. 
○ Research should include review of industry test efforts for application. 

● Application to Decision-Making: 
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○ This research could augment response checklists already in place for first on-
scene coordinators.  Researchers should investigate whether dispersants are 
appropriate for a range of possible situations, and what the effective time-
window is for responding to a variety of Arctic marine oil spill scenarios. 

● Length of time of project: 
○ The overall aims of this project would likely take longer than 15 months to 

accomplish. A smaller research aim (feasibly accomplished in less than 15 
months) is understanding behavior of oil under ice in a controlled environment.  
The research outcome is to understand the fate of oil, and the potential for 
application of dispersants several months later. 

● Anticipated Issues or Problems when Conducting this Research: 
○  Insufficient amount of time to address. 

● Estimated Project Cost:  
○  Insufficient amount of time to address. 

 

Question 2: Understand and evaluate bioaccumulation and sub-lethal effects of dispersants 
and dispersed oil on key food web species and important higher trophic level subsistence 
species. 

● Objectives of Research: 
○ Create targeted toxicity tests of dispersed oil on cold-water subsistence species. 
○ Prioritize research of whales, seals, and species in their diets. 
○ Understand food web impacts of dispersed oil in the water column. 
○ Examine the impact of dispersants on seal fur. 

● Application to Decision-Making: 
○ This information would inform the decision as to whether to use dispersants due 

to their potential effects on subsistence species. 
○ The science to understand effects of dispersants on species that are essential to 

indigenous cultures is paramount in openly informing and communicating with 
these communities. 

● Length of time of project: 
○ The overall aims of this project would take much longer than 15 months to 

accomplish, therefore within the allotted time window, Group C recommends an 
updated literature synthesis of previous work performed on toxicity of 
dispersants and dispersed oil, model Arctic “food-web”, and expanding existing 
toxicity studies to include Arctic species and Arctic conditions. 

●  Anticipated issues or problems when conducting this research: 
○ Effective transition will likely coordination between USCG, NOAA and 

Environmental Protection Agency. 
● Estimated Project Cost:  

○ Insufficient amount of time to address. 
  

*Question 3:  Investigate and create a decision-tree the FOSC for approving dispersants, 
specific to Arctic conditions, spilled product, in consideration of key subsistence species. 

●  Objectives of Research: 



 

32 
Arctic IoNS 2017:  “Coping with the Unthinkable…an Arctic Maritime Oil Spill” 

○ Expand current/existing FOSC operator response checklists that determine the 
propriety of dispersant use. 

○ Expand current checklist to include conditions specific to Arctic weather, 
distances, ice, and currents. 

●  Application to Decision-Making: 
○  This project would create a tangible product—a decision tree—in order to 

guide/inform the decision to apply dispersants. 
●  Length of time of project: 

○  < 15 months. 
●  Anticipated Issues or Problems when Conducting this Research: 

○  Insufficient amount of time to address. 
● Estimated Project Cost: 

○ Insufficient amount of time to address. 
  

*Question 4: Conduct a survey to gain Alaskan Native perspectives and concerns regarding 
the use of dispersants as an oil spill response strategy. 

● Objectives of Research: 
○ Create a survey in order to understand what coastal communities think of 

dispersants, and what they would need to know in order to better inform their 
opinions of dispersant use. 

○  Create a survey that is best suited to cultural communication preferences (e.g., 
written? verbal? electronic?). 

○  Synthesize existing work in order to consolidate effort, and minimize 
redundancy for survey contributors. 

○ Research should include a review of related lessons learned from the 2010 
Macondo Canyon (Deepwater Horizon) response. 

●  Application to Decision-Making: 
○  This could inform future research questions, based on what these communities 

are interested in knowing with regards to dispersant use. 
● Length of Time of Project: 

○  < 15 months. 
●  Anticipated Issues or Problems when Conducting this Research: 

○  Providing consistent and reliable communications with the community once 
initiating survey construct. 

● Estimated Project Cost: 
○ Insufficient amount of time to address. 

  
*Question 5:  Research methods to improve and/or adapt dispersant delivery systems and 
monitoring technology to be more appropriate (and useful) for Arctic conditions.  

 Objectives of Research: 
○  Test delivery systems in Arctic conditions. 
○ Test monitoring systems in Arctic conditions. 
○  Adapt design to be hardened to Arctic weather conditions. 

●  Application to Decision-Making: 
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○  In order to ensure that the decision to use dispersants would even be possible 
and functional in the Arctic conditions, mitigating equipment issues such as 
nozzle freeze-up is crucial. 

●  Length of Time of Project: 
○ <15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Researchers need to account for current and emerging capabilities from on-

going industry developments to avoid duplication of effort. 
● Estimated Project Cost: 

○ Insufficient amount of time to address. 
 
Arctic IoNS 2017 breakout Group C participants’ explored potential research in addition to the 
above listed research questions.  However, due to time constraints did not fully describe/scope 
the inquiry into a full research question.    
 
Subject to review by Headquarters U.S. Coast Guard, these additional (potential) research 
inquiries are: 

 
Question 6:  Explore bioremediation as a complementary tool for oil spill cleanup, aiming to 
develop and validate these techniques to use in conjunction with chemical dispersants, and to 
prepare them for application readiness.   Note: the breakout group did not have sufficient time 
to describe objective, application, length of research, anticipated problems of estimated cost of 
the research.  U.S. Coast Guard has noted that bioremediation is not a priority research area at 
the current time. 
 
Question 7:  Investigate, update and redesign smart monitoring technologies appropriate for 
Arctic conditions, with a thorough examination of coastal and marine sedimentation in the 
Arctic.  Note: breakout group did not have sufficient time to describe objective, application, 
length of research, anticipated problems, or estimated cost of the research.  U.S. Coast Guard 
has noted that further development of this area of research is necessary, prior to advocating 
and championing of investigations. 
 
The use of dispersants is complex and controversial. The group noted the CSE’s recent State of 
Science of Dispersant Use in Arctic Waters in framing their discussion. Prevailing themes from 
breakout Group C included strategies to elucidate their complexities and understand or 
mediate the controversy associated with dispersants. The group concluded that a significant 
amount of additional research is required before responders can reach the point at which they 
are able to determine (with confidence) regarding appropriateness of dispersants to use in 
Arctic conditions.  
 
Primarily, the effects of dispersants and dispersed oil on subsistence species such as whales, 
seals, and subordinate echelons in the food web, need to be better understood (and effectively 
communicated with the communities and cultures that depend on these animals). Once sub-
lethal and bioaccumulation effects are understood, this information can be factored into 
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existing operator decision aids in order to create a more comprehensive picture of the 
environmental factors in the event of a spill. Finally, current dispersant delivery systems may 
need significant improvements to function in Arctic conditions. 

Group D - Response Techniques: In-situ Burning: 

In Arctic IoNS 2017 workshop Breakout Group D, workshop participants considered the use of 
in-situ as a response technique for the given scenario. This breakout group analyzed the current 
state of science, and areas for further research in regards to in-situ use, efficacy, and 
applicability to the scenario.  
  
The list of six prevailing research questions, ranked by Group D participants, follows. An asterisk 
(*) indicates a project that is achievable in its entirety in under 15 months: 
 
*Question 1: Develop methods for unmanned air monitoring and quantification analysis for 
In-situ burning. 

● Objectives of Research: 
○ Identify and test sensors and procedures for air monitoring. 
○ Identify and test sensors and procedures for quantifying burn efficiency. 
○ Identify and test sensors and procedures for in-situ burning observation using 

unmanned aircraft. 
○ Procedures should include data handling, and data assessment/synthesis for 

actionable intelligence to the FOSC. 
○ Researchers should ensure consistency with Special Monitoring of Applied 

Response Technologies (SMART) Protocols. 
● Application to Decision-Making: 

○ Oil recovery. 
○ Safety. 
○ Risk mitigation. 
○ Satisfy regulatory requirements. 

● Length of Time of Project: 
○ Air monitoring < 15 months. 
○ In-situ burning observation < 15 months. 
○ Quantifying burn efficiency > 15 months. 
○ Data handling > 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Developing an informational product for a Common Operating Procedure 

(COP)/User Defined Operational Picture (UDOP). 
○ USCG notes research should focus is on data needed for FOSC decision-making 

(applied research). 
● Estimated Project Cost. 

○ Air monitoring => (Low < $100k). 
○ In-situ burning observation => (Low < $100k). 
○ Quantifying burn efficiency => (High > $400k). 
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○ Data handling => (Low < $100k).  Advance planning is essential on this aspect to 
keep costs affordable. 

 
*Question 2: Conduct research and analysis regarding oil-spill response when advancing sea-
ice traps and encapsulates oil.  Analysis should determine environmental suitability of 
removing oil by mechanical action and/or in-situ burning versus addressing oil in a spring-
thaw. 

● Objectives of Research: 
○ Understand ice/oil processes. 
○ Determine ideal time and method for burning. 

● Application to Decision-Making: 
○ Provides a scientific basis to justify response action or decision.   

● Length of Time of Project: 
○ Understand ice/oil processes < 15 months.  
○ When and how to burn < 15 months. 

● Anticipated Issues or Problems when Conducting this Research: 
○ Data might not be available for refined products.   
○ Coordinate with BSEE to prevent duplication of research. 

● Estimated Project Cost: 
○ Understand ice/oil processes => (Low < $100k). 
○ When and how to burn => (Low < $100k). 

 
Question 3: Research feasibility and suitability for application of chemical herders in the 
Arctic. 

● Objectives of Research: 
○ Optimize techniques for applying chemical herders. 
○ Determine the efficacy of reapplying chemical herders. 
○ Determine the toxicity levels of chemical herders. 
○ Determine the impact of chemical herders on the surrounding ecosystem. 

● Application to Decision-Making: 
○ Provides a scientific basis to justify response action or decision.  

● Length of Time of Project: 
○ Optimize techniques for herders > 15 months.  
○ Reapplying herders > 15 months. 
○ Toxicities levels > 15 months.  
○ Impact on the surrounding ecosystem > 15 months. 

● Anticipated Issues or Problems when Conducting this Research: 
○ Data might not be available for refined products.   
○ Coordinate with BSEE, EPA and Industry to prevent duplication of research. 

● Estimated Project Cost: 
○ Optimize techniques for chemical herders => (High > $400k). 
○ Reapplying chemical herders => (High > $400k). 
○ Toxicity levels => (High > $400k). 
○ Impact on the surrounding ecosystem => (High > $400k). 
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*Question 4: Investigate and develop techniques for detecting and recovering in-situ burning 
residue (floating and submerged) under Arctic conditions. 

● Objectives of Research: 
○ Develop techniques for detecting burn residue. 
○ Develop techniques for recovering burn residue. 

● Application to Decision-Making: 
○ Provides a scientific basis to justify response action or decision. 
○ Satisfies regulatory requirements.  

● Length of Time of Project: 
○ Detecting burn reside < 15 months.  
○ Recovering burn residue > 15 months. 

● Anticipated Issues or Problems when Conducting this Research: 
○ Detecting and recovering submerged residue. 
○ Characterizing the risk associated with the remaining residue (estimated at 10%). 

● Estimated Project Cost: 
○ Detecting burn reside => (High > $400k). 
○ Recovering burn residue => (High > $400k). 

 
*Question 5: Research and test protocols for oil spill ignition including the use of unmanned 
vehicles under Arctic conditions. 

● Objectives of Research: 
○ Identify suitable protocols and platforms (including unmanned vehicles) safely 

ignite an Arctic oil spill. 
○ Identify novel mechanisms for ignition. 
○ Develop procedures and techniques for remote ignition. 

● Application to Decision-Making: 
○ To support scientifically informed decision-making. 
○ Establish tactics, techniques, and procedures (TTP). 

● Length of Time of Project: 
○ Platforms for unmanned vehicles < 15 months.  
○ Novel mechanisms for ignition < 15 months. 
○ Procedures and techniques for remote ignition < 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Safety of researchers when conducting ignition experiments. 
○ Additional permissions may be required. 
○ Coordinate research with BSEE, Industry and Canada’s National Research Council 

(NRC). 
● Estimated Project Cost: 

○ Platforms for unmanned vehicles => (Medium/Low < $100k-$400k). 
○ Novel mechanisms for ignition => (Low < $100k). 

 
*Question 6: Investigate efficacy of burning mixtures under Arctic conditions. 

● Objectives of Research: 



 

37 
Arctic IoNS 2017:  “Coping with the Unthinkable…an Arctic Maritime Oil Spill” 

○ Determine best time and appropriate method to carry out burn. 
○ Evaluate oil types and mixing ratios. 

● Application to Decision-Making: 
○ Provides a scientific basis to justify response action or decision. 

● Length of Time of Project: 
○ When and how to burn < 15 months. 
○ Understand ice and oil processes < 15 months. 

● Anticipated Issues or Problems when Conducting this Research: 
○ Data might not be available for refined products. 

● Estimated Project Cost: 
○ When and how to burn => (Low < $100k). 
○ Understand ice and oil processes => (Low < $100k). 

 
The leading question discussed in Arctic IoNS 2017 Breakout Group D was how to contain the 
spill and perform burning when the equipment and workforce needed to execute the operation 
are located hundreds of miles from the event site. In-situ burning would be difficult to conduct 
in the Arctic without any nearby ships. The group discussed challenges such as placing booms in 
the water from the air, ejecting a device from the air and into the water to ignite the spill, 
monitoring the burn once started, and responding to a burn that is out of control.  
 
A suggestion introduced to address one of these issues was to use chemical herders instead of 
booms to contain the spill. This led to other questions because the effectiveness of herders in 
Arctic waters is unknown. Some questions identified by the workshop participants from other 
groups in the plenary session included: authorizations for in-situ burn response given certain 
conditions, burning in the presence of ice structures, and air quality modeling following a burn. 
The developed research questions aimed at addressing many of these questions. 

Group E – Detection, Tracking, and Modeling: 

 
In Arctic IoNS 2017 workshop Breakout Group E, workshop participants considered Detection, 
Tracking and Modeling as aids to response for the given scenario. This breakout group analyzed 
the current state of science, and areas for further research in regards to the scenario. When 
considering research topics to address these areas of concern, Group E split the questions into 
two sub-groups: Detection/Tracking and Modeling.   
  
The list of eight prevailing research questions, ranked by Group E participants, follows. An 
asterisk (*) indicates a project that is achievable in its entirety in under 15 months: 
 

Detection/Tracking: 
*Question 1: Investigate advancements of autonomous vehicles for adaptive sampling with 
goal-directed actions and swarm communications in the Arctic. 

● Objectives of research: 
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○ Provide surrogates for human observations in dynamic environmental spill 
conditions. 

○ Decrease operator risk during a spill response. 
○ Determine the best commercial offerings and currently in-development.  

Prototypes and convert to operational readiness for Arctic response deployment. 
○ Survey and assess the commercial availability of new sensor technology and 

Arctic-readiness for a response situation. 
○ Integrate the “best-of-the-best” into a roadmap for non-human intervention 

techniques.    
○ Adapt a sampling approach using artificial intelligence and “curious” robots to 

produce adaptive techniques to allow “leap-of-faith” opportunities for marine 
robotics to replace the need for human presence with goal-oriented (vs. task 
oriented) assignments. 

● Application to Decision-Making: 
○ Ability to quickly and accurately detect and track the leading edge and thickness 

of oil product for intervention or mitigation.  
○ Provide real-time data “uploads” to models and integration with ice state and 

movements.   
○ Enable opportunities for a hybrid decision-making scenario where human 

responders are proposed solutions by their computer counterparts. This 
approach has seen many military applications and benefits that can expand to 
oil-spill preparedness. 

○ Correctly identify pollution source, tracking and fate to inform disaster response.  
Reduce the need for human deployment and reduce human risk. 

○ Provide for artificial intelligence powered by human experience to inform 
response decisions. 

● Length of Time of Project: 
○ Swarm behavior algorithm < 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Willingness of traditional decision-makers to trust and have confidence in 

artificial intelligence technology. 
○ Ability and willingness of commercial entities to engage in analysis of prospective 

need, with marginal probability of achieving profit. 
○ Willingness to apply pilot area research to larger in-theater applications.   This 

aspect is potentially mitigated by field tests and demonstrations in a variety of 
sea ice conditions. 

○ Research is potentially difficult transition to USCG. 
● Estimated Project Cost 

○ (High > $400k). 
 
*Question 2:  Investigate application of free drifting or ice-flow tethered Acoustic Doppler 
Current Profilers (ADCPs) in Arctic waters. 

● Objectives of Research: 
○ Provide operators with real time Arctic current forecasts. 
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● Application to Decision-Making: 
○ Provide real time current data to responders.  
○ Provide real time data ingestible into numerical models, including oil spill, 

response models. 
○ ADCP data may support analysis/modeling for ice thickness distribution. 

● Length of Time of Project: 
○ Prototype < 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ R&D needed and potentially field tests. 
○ Making sure the technology is Arctic proof. 
○ NOAA may be a more suitable transition destination than USCG. 

● Estimated Project Cost: 
○ (Medium/High > $100k-$400k). 

 
*Question 3: Investigate application of tethered technologies or ice buoys for real time data 
capabilities such as refined modeling. Ideally include atmospheric measurements (wind, air 
pressure, temperature). 

● Objectives of Research: 
○ Develop tethered technologies and/or ice buoys to provide real time data of oil 

drift to aid responders and relay this data to models. 
○ Develop resident systems that are able to self-deploy or deploy with human 

assistance. 
● Application to Decision-Making: 

○ Provide real time oil spill drift and meteorological data to responders. 
○ Provide real time data of oil spill in ice covered regions. 
○ Provide data to models and decision makers. 

● Length of Time of Project: 
○ < 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ R&D and potentially field tests needed. 
○ Making sure the technology is “Arctic proof”. 
○ Transition will need to include coordination with NOAA and U.S. National Ice 

Center (USNIC). 
● Estimated Project Cost 

○ (High > $400k). 
 
*Question 4: Research chemical and/or other relevant sensor technology, to include 
development (as needed) of sensors, to detect oil in marine and sea ice conditions, (including 
Arctic darkness). 

● Objectives of Research: 
○ Oil detection and response areas (defining response region). 
○ Develop real time data acquisition. 
○ Advance long-term tracking. 

● Application to Decision-Making: 
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○ USCG needs to operate and respond to spills/emergency events regardless of 
season (and Arctic seasonal darkness). 

● Length of Time of Project: 
○ < 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ No “silver bullet” solutions. 
○ Combining technologies (multispectral). 

● Estimated Project Cost: 
○ (High > $400k). 

 

Modeling: 
Question 1: Develop a Coupled Ocean Ice Model for Coastal Alaska. 

● Objectives of Research: 
○ Investigate, develop and operationalize a coupled ocean-ice model for coastal 

Alaska.   Create a model capable of assimilating meteorological and 
observational ice data, and of producing daily forecasts of ocean currents and ice 
movements into the future. 

● Application to Decision-Making: 
○ Assist decision makers in anticipating short-term oil movement. 
○ Necessary input of oil tracking models. 

● Length of Time of Project: 
○ > 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Appropriately scoping research would necessitate a large project.  Transitioning 

to an operational footprint would require creating a pathway to integrate to 
existing operational modeling environments (such as NOAA’s General NOAA 
Operational Modeling Environment…GNOME) or create a stand-alone 
operational capability, accessible to the Arctic operator community. 

○ Coordination with USNIC is needed to prevent duplication and suitability of 
USNIC to serve as a transition host. 

● Estimated Project Cost: 
○ (High > $400k). 

 
*Question 2: Develop applications and model algorithms to ingest anecdotal and local 
observations in the Arctic. 

● Objectives of Research: 
○ Survey of DHS and USCG to determine observation data needs. 
○ Investigate and examine existing observation platforms to ascertain shortfalls 

and gaps. 
○ Expert systems to accept observations on scene. 
○ Methods to translate qualitative data to quantitative model inputs. 
○ Survey local expertise (e.g., subsistence hunters/fishers). 
○ Decision making using local knowledge. Self-locating data marker buoy drifter 

(SLDMB) already exists. 
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● Application to Decision-Making: 
○ Develop real time oil transport forecast. 
○ Partnership opportunity for community involvement. 
○ Potentially suitable, beyond oil spill preparedness and response. 

● Length of Time of Project: 
○ Development < 15 months. 
○ Deployment > 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Communication with local communities. 
○ Safety during data collection. 
○ To ensure data sets provide the domain awareness data desired for gathering, 

fusing information, and pushing out to stakeholders, researchers will need  to 
meet with USCG Project Champions early in the project to scope data needs. 

○ De-conflicting investigations with Local Environmental Observer or Community-
Based Observation Network research. 

● Estimated Project Cost: 
○ (Medium = $100k - $400k). 

 
*Question 3:  Develop oil and ice dynamics model for the Marginal Ice Zone (MIZ). 

● Objectives of Research: 
○ Characterize oil behavior in different ice types. 
○ Develop model algorithms to address oil transport and fate in partial ice cover, 

and different ice forms typical of MIZ and coastal areas. 
○ Research seeks to leverage existing or developing ice model information from 

other sources (e.g., USNIC, U.S. Navy Research Laboratory). 
● Application to Decision-Making: 

○ Understand how oil moves or is retained in developing shorefast ice. 
● Length of Time of Project: 

○ Work with existing data < 15 months. 
○ Develop and conduct laboratory studies > 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Numerous amounts of ice types to address. 
○ Gaining ground truth with in-situ data. 
○ Unpredictable weather patterns. 
○ Transitioning research to either NOAA or USNIC.  USCG would be an end-user of 

the completed investigations. 
● Estimated Project Cost: 

○ Work with existing data => (Medium = $100k - $400k). 
○ Lab studies => (High > $400k). 

 
*Question 4:  Research and deliver cost-effective methods to map ocean bathymetry across 
U.S. EEZ in the Arctic (particularly in association of shipborne activity and planned oil and 
mineral extraction sites).   Research should lead to solutions to update bathymetry. 

● Objectives of Research: 
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○ Determine best methods and approach for gathering and integrating region-
wide bottom topography database for characterization of nearshore and 
offshore environmental conditions.    

○ R&D for new technologies for autonomous mapping through air, surface and 
undersea assets. 

○ Use of satellite technologies (e.g., satellite-derived bathymetry), as suitable. 
○ Use of autonomous underwater and surface vehicles (AUV/ASV) to reduce 

number of people committed to conduct surveys. 
○ Leverage on-going or concluded research (i.e., bathymetric surveys, Arctic Alaska 

maritime traffic analysis). 
● Application to Decision-Making: 

○ Uses bathymetry data for better decision-making and problem solving. 
○ Critical for responders and modelers. 
○ Provides better information for salvage, recovery and hot-tapping operations. 
○ Informs where to take a vessel by integration with nautical charts and online 

data resources. 
○ Provides fundamental input into the forecast models. 
○ Informs responders for location and use of assets and techniques for response, 

containment and treatment. 
● Length of Time of Project: 

○ < 15 months. 
●  Anticipated Issues or Problems when Conducting this Research: 

○ Excessive sediment in the water column with the river deltas, etc. 
○ Accessibility to the area.   
○ Short window of time to develop database.   
○ Natives hunting/whaling subsistence activities.   
○ Vast domain/geographic scope. 
○ USCG notes project is more suitable for NOAA research, as project outcome is 

aligned to NOAA mission responsibility.  
● Estimated Project Cost: 

○ (High > $400k). 
 
Detection and modeling are linked: to create high-resolution models researchers need 
detection and tracking technologies that produce needed data.   
 
Detection and Tracking data is received using in-situ platforms such as moored or tethered 
instruments, and moving Autonomous Underwater or Surface Vehicles (AUV/ASVs).  
 
In-situ platforms capture currents, wind, etc. Power is necessary for most of the technologies. 
Power generation for in-situ power components is improving. Communication between AUVs-
AUVs, and AUVs-humans is a necessity in air and water environments.  Modeling requires the 
assimilation of data from detection and tracking technologies. Different types of models are 
necessary: real-time models; operational models; coupled ocean; ice, wave; meteorological and 
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oil detection models; and models for ice movement/type (meteorological and oil detection 
models have yet to be developed).   
 
Coastal ice (also called shorefast ice) and marginal ice zone (MIZ) information in Arctic Alaska 
remains poor. Development of models is necessary with the integration of oil movement in 
shorefast ice and MIZ locations.   
 
USCG uses models for decision making in emergency response situations, to include the FOSC in 
the oil spill response UC.  Due to the lack of lower-technology solutions for tracking and 
detection, the group discussed using existing technologies for oil spill scenarios. 

Group F – Degradation and Fate: 

In Arctic IoNS 2017 workshop Breakout Group F, workshop participants considered how to 
improve understanding of the degradation and fate of spilled diesel and bunker fuel to better 
support decision-making for this scenario.  This breakout group analyzed the current state of 
science, and areas for further research in regards to degradation and fate to the scenario.  
  
The list of five prevailing research questions by with Group F participants follows. An asterisk (*) 
indicates a project that is achievable in its entirety in under 15 months: 
 
*Question 1: Understand degradation and fate of petroleum products under or encapsulated 
in ice.  

 Objectives of Research: 
○ Investigate physical and biological processes that occur under and in ice. 
○ Investigate degradation over environmentally relevant time, temperatures and 

ice conditions.  
● Application to Decision-Making: 

○ Inform decisions on how, when and whether to recover spilled product. 
○ Inform response strategy. 
○ Inform Natural Resource Damage Assessment (NRDA). 

● Length of Time of Project: 
○ < 15 months (follow on project could produce operational decision-making tool). 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Reproducing environmentally-relevant mixing energies. 
○ Limited institutions with knowledge and ability. 
○ Ice procurement, lab safety, and environmental permits. 
○ Defining petroleum products used. 

● Estimated Project Cost 
○ Insufficient amount of time to address. 

 
*Question 2: Characterize mixtures of petroleum products for modeling, including behavior in 
cold water and ice cover.  

● Objectives of Research: 
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○ Develop realistic/accurate modeling capability for fate of mixtures. 
○ Initiate dynamic models to reflect environmental variability. 
○ Derive range of properties for petroleum product mixtures. 

● Application to Decision-Making: 
○ Inform when, whether and how USCG responds. 
○ Inform UC about likelihood of causing environmental impacts. 
○ Inform timeframes for response options. 

● Length of Time of Project: 
○ < 15 months 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Defining a test matrix - numerous possible combinations. 
○ Limited access to proper and necessary facilities. 

● Estimated Project Cost: 
○ Insufficient amount of time to address. 

 
*Question 3: Characterize mixtures of petroleum products for modeling including behavior in 
cold water and ice cover.  

● Objectives of Research: 
○ Determine effect of suspended sediments, resuspension of sediments, and aging 

of sediments in relation to oil adsorption as a function of salinity. 
○ Consider organic and inorganic sediment ratios in Arctic rivers. 
○ Investigate bioavailability. 
○ Characterize the fate of oil contained in ice coming ashore in spring. 
○ Assess the importance of oil transport entrained in ice to shorelines. 
○ Use local Traditional Ecological Knowledge (TEK). 

● Application to Decision-Making: 
○ Informs responders of oil location. 
○ Inform Natural Resource Damage Assessment (NRDA). 
○ Helps understanding of bioavailability and potential impacts/degradation. 
○ Seeks local engagement and considerations. 

● Length of Time of Project: 
○ Adsorption < 15 months. 

●  Anticipated Issues or Problems when Conducting this Research: 
○ Variable sediment compositions. 
○ Uncertainty in multiple variables incorporated within model. 

● Estimated Project Cost: 
○ Insufficient amount of time to address. 

 
*Question 4: Understand large-scale ice processes affecting oil distribution and weathering. 

● Objectives of Research: 
○ Determine how ice morphology (contours) and ice formation affect oil 

aggregation/dispersion and weathering. 
○ Investigate how ice formation and ice types influence behavior of petroleum 

products. 
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○ Analyze climate change impacts on future Arctic ice. 
● Application to Decision-Making: 

○ Informs USCG how ice morphology affects the response. 
● Length of Time of Project: 

○ Data Collection < 15 months. 
●  Anticipated Issues or Problems when Conducting this Research: 

○ If large-scale experiments are required => challenging.  
○ “Ground truthing” models may require international engagement. 

● Estimated Project Cost: 
○ (Medium = $100k - $400k). 

 
*Question 5: Synthesize body of knowledge about differences in fate and behavior of 
petroleum products in Arctic conditions. 

● Objectives of Research: 
○ Consolidate and simplify existing research into a resource for responders. 
○ Produce job aid and training materials. 
○ Consultation with local and Traditional Ecological Knowledge (TEK). 

● Application to Decision-Making: 
○ Flatten learning curve as individuals involved in spill response transition to and 

from the Arctic. 
● Length of Time of Project: 

○ Data Collection < 15 months. 
●  Anticipated Issues or Problems when Conducting this Research: 

○ Limited access to proprietary information and gray literature. 
○ Keeping body of knowledge up to date. 

● Estimated Project Cost: 
○ (Low < $100k). 

 
During discussion, participants noted degradation is kinetically slower in the Arctic and insights 
from Deepwater Horizon may not be applicable.   
 
A major topic brought up during discussion was ice formation and how it may change the fate 
of the spilled oil.  How ice formation affects oil trajectory and composition is not (currently) 
incorporated into scientific models. The group agreed that Automated Data Inquiry for Oil Spills 
(ADIOS) and other present modeling techniques do not address the ice cover’s effect on the 
fate of spilled oil.   Participants further noted that ADIOS does not presently have mixture 
capabilities.  
 
However, it is possible to conduct the laboratory chemistry experiments to show the fate of 
mixtures in Arctic conditions. In addition, the group noted it would be beneficial to determine 
what oil/petroleum products are being transported through Arctic waters and place 
information about these products into the ADIOS model.  
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Breakout group members agreed the USCG has a greater need to understand mixture response 
including other chemical interactions outside of this scenario. The group further agreed that 
mixing glycol or antifreeze into diesel/crude oil has the potential to change the entire response 
(and response protocols). Participants discerned a much greater need to understand chemical 
spills in conjunction with oil spills. Accordingly, the developed research questions, aimed at 
addressing many of these questions.
 
 
 
 

 

Arctic IoNS 2017 

Workshop Conclusions 

 
The participants of the Arctic IoNS 2017 
Workshop created 36 research questions to 
respond to the scenario addressing leaking 
petroleum products from a tanker vessel in 
the Beaufort Sea, just as winter sea ice is 
advancing.  The scenario presented a large 
number of complexities, which participants 
in the breakout groups addressed.  
 
Directly following each breakout session, 
groups presented their ideas in plenary 
sessions.  At this point, other participants 
could offer comments, pose questions, or 
challenge assumptions. One key advantage 
of this approach is the opportunity to share 
resources and findings.  
 
Participants of the Arctic IoNS 2017 
workshop were highly qualified, and had  
 
 

 
prepared in advance by reviewing the 
workshop literature and associated 
materials. Making the workshop literature 
available well before the conference helped 
maximize group productivity for the limited 
time used to address the complex questions 
presented.  
 
Members of the potentially impacted 
coastal Arctic communities were invited to 
attend and contribute to the dialogue. For 
example, a North Slope Alaska Native 
Whaling Captain greatly enhanced breakout 
group discussions. 
 
Workshop planners organized breakout 
groups to include: researchers, operators, 
and government officials.  By working 
through the scenario provided, each group 
was able to discover shortfalls in current 
capabilities, and propose research projects 
that would aim to bridge such gaps.  
Oriented to a preferred 15-month research 
project horizon, participants developed an 
array of research questions. Participants 
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evaluated these questions for feasibility, 
cost, time length, and potential challenges.  
 
In summary, the ultimate goal of each 
breakout group was to create research 
questions that would increase the 
preparedness and response capabilities of 
the USCG and other Arctic oil spill 
responders. For Arctic IoNS 2017, planners 
and participants collectively contributed to 
achieve this important goal. 
 
As Arctic sea ice diminishes, the likelihood 
of trans-Arctic shipping is ever increasing. 
Thus, the probability of an accidental oil 
release in Arctic waters increases.  In the 
event of such a disaster, an Arctic oil spill 
response strategy must consider 
responders, resources, and limited time-
windows; while also accounting for 
challenges and dangers associated with the 
region.  

 
ADAC acknowledges many years of 
important preparation and response 
planning by the USCG, NOAA, the State of 
Alaska, and the community of oil spill 
response professionals. Over a considerable 
time, the community has identified and 
conducted R&D for oil spill response and 
preparedness; mostly oriented to sub-Arctic 
conditions.  As such, some methods need to 

be tested and evaluated for their suitability 
in Arctic waters. Logistically responding and 
logistically supporting response personal in 
remote Arctic regions is a significant 
undertaking, which requires an array of 
knowledge products to insure success.   
Investigating response policy (and policy 
shortfalls) should be considered.    
 
Workshop participants noted achieving 
“unity of effort” in a response “unified 
command” to an Arctic oil spill is not 
necessarily assured.  Differences in 
understanding of authorities and 
permissions between U.S. Federal, State of 
Alaska, local officials, and Alaskan Natives 
warrant research and collaboration.   
 
Conducting a tabletop exercise specifically 
focused on spill response authorities, 
permissions, and needed actions may be a 
suitable method to refine understandings 
and improve clarity within the spill response 
community.  Further, a tabletop exercise 
could develop an understanding among 
participants by predesignating capabilities 
and processes to achieve a synergy of 
resources, capabilities, and personnel 
across all involved institutions. 
 
Research questions derived from the Arctic 
IoNS 2017 workshop are useful for USCG 
and DHS as a potential focus of funding 
opportunities. The questions may inspire 
improvements of current U.S. Coast Guard, 
NOAA, State of Alaska, (and other response 
community) plans and preparation for crisis 
oil spill response in the Arctic marine 
environment. 
 
During the Arctic IoNS 2017 workshop, 
participants emphasized and prioritized 
relationship building between Arctic coastal 
communities, industry, government 
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institutions, and researchers.  The Arctic 
IoNS 2017 workshop provided an 
opportunity to forge some of these 
relationships. Workshop planners 
respectfully note that synergetic 
cooperation will require vigilant 
communication and continued 
collaboration to sustain the rapport 
achieved in this workshop. 
 
Lastly, ADAC respectfully acknowledges the 
support provided by UNH CSE’s Dr. Nancy 
Kinner and her team (particularly, Ms. Kathy 
Mandsager).    
 
ADAC and the University of Alaska extends 
our sincerest appreciation and most 
profound thank you to this team of 
professionals. Their investment in this 
workshop has provided an immense 
amount of insight concerning the 
improvements needed to aid the USCG and 
community in responding to what we hope 
will never occur… an Arctic Maritime Oil 
Spill.   
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