We received comments on the OSRI five-year research plan from Kurt Hansen (USCG), Ted Cooney,
Nancy Kinner(UNH/CRRC), Joe Mullins (MMS), Dee Williams (MMS) and Victoria Broje (Shell). | have
attached those comments. Two people commented that the dollar numbers associated with programs
may be too low, two also commented on not understanding how OSRI will prioritize funding programs.
Nancy suggested that we add a focal area on restoration. Two of the comments also point out the need
to develop white papers that examine the state of knowledge of specific areas or analyze past OSRI
spending. There are also a couple suggestions that OSRI develop a website that includes information on
our current state of knowledge in regards to spill related issues in the Arctic.

Based on these comments | recommend the following.

1)

2)

| recommend leaving the funding levels as they are. These we can adjust these in individual
work plans.

Add the development of white papers examining past performance and the state of knowledge
for future funding to the Research Program Managers duties.

Add improving the OSRI website to include more information about the current state of
knowledge regarding topics of interest to the Research Program Managers duties. | think this
and the previous topic are both appropriate activities for OSRI and the RPM.

Provide more detail on how individual year work plans are assembled.

Add more references to existing efforts and potential partners.

| do not recommend adding a focal area on restoration. We will be spread very thin to be able
to achieve what is currently in the plan and adding additional focal areas will decrease the
effectiveness in getting the work done. It is also clear that restoration is a controversial subject
with more information needed before a well thought out plan can be developed.

Delete the Incident Command Structure figure since it is not clear that it is accurate.



Kurt Hansen USCG

Thanks for thinking of me. This was an interesting read. While most of the topics
need to be addressed, many only have small amounts over several years, which
sometimes can be problematic. I assume that you are counting on other partners.
But shorter higher financed projects are usually easier to manage and obtain a
successful product. It is not clear how you prioritize them. Is this done when
you do your work plan How was your FY10 work plan (I downloaded it from your
site) prioritized?

Also, did anything ever come from you submerged oil solicitation?

Talk to you later!

Kurt A. Hansen, P.E.
U.S. Coast Guard Acquisition Directorate Research & Development Center



Ted Cooney
Review of the OSRI Research Plan — Draft of November, 2009 T. Cooney
Overall:

This initial draft of the proposed OSRI 2011 — 2015 Research Plan describes the components and rational
for new and continuing studies to support the goals of Understanding, Responding, Informing and
Partnering. This work is captured in the overall mission of the organization which is (broadly): 1) to
identify and develop the best techniques, equipment, and materials to deal with oil spills in the Arctic
and Subarctic marine environments; and 2) to complement federal and state damage assessment
efforts, and determine, document, assess and understand the long-range effects of such spills on the
natural resources, economies, and well-being of the people who are dependent upon them.

The plan describes a number of candidate studies under each of the mission objectives that are
designed to fill in now-missing information, and to generally strengthen the ongoing work. In this
regard, the effort is clustered most heavily under the Understand goal with emphasis on nearshore
biology, surface circulation, and ocean observing (monitoring). Spill response information tools, best
practices, oil spill detection and tracking, and spill responses in ice represent studies within the Respond
category. Workshops and conferences, education, and outreach are all listed under the Inform area.
The important need for Partnering is described. These parts of the plan represent the major
components of the OSRI effort, together with the Research Program Manager position and
responsibilities, and the other oversight/assistance/guidance provided by the Prince William Sound
Science Center — the administrator of the overall program.

General Impressions:

| come away from this initial draft with the feeling that the document (as presented) is really the
description of a “research program” rather than a plan. Clearly some of this stems from the fact that
what we have in hand is missing any kind of implementation scheme which will be partially addressed (I
presume) in a now missing section on Time-Line. Without some means to measure and adopt a
prioritization of the many potential studies listed, it is difficult for the reader to understand how the
Board will pick and choose among the possibilities (I do realize that the picking and choosing will have
input from the Science and Technical Committee, and the Board’s Annual Work Plan Committee).

In its third decade of funding and participating in spill technology studies, it would seem appropriate for
OSRI to have a crack at looking historically at what has been successful and what has not — a kind of self
study. Actually, a simple listing (Appendix ?) of all projects funded — Title, PI, affiliation, duration and
cost - would be a step in the right direction and would help to see where the effort has been placed over
the years. A listing of RFP’s by title and partner (if any) would also be helpful in tracking the OSRI
emphasis. This kind of information should be useful in determining the “impact” of OSRI support over
the years (something that the present Board may have interest in at this important planning juncture).
In this regard, | was pleased to find included in the present document, a desire to understand what has
been “learned” from the PWS Observing System — not just what worked or did not and why (which is
important), but also what has been gleaned from the pilot program in the way of new knowledge (if

any).



There have been several innovative attempts to contribute to the answers posed by questions
associated with the difficult problem of dealing with oil and ice. What was the fall-out from the
InnoCentive adventure? Was the experience valuable or not? What impacts have OSRI studies had on
work conducted through partnerships — including studies with NPRB and industry?

| realize that this may sound like historical nit-picking, but in some respects, OSRI is poised on the brink
of choosing how best to do business over a coming 5-year span. Getting the planning right, with an eye
toward what really needs to be done — what, when and where (science informing science) - seems to me
to be central to projecting a successful and useful program into the future. We are all leaning that
problem solving research asks for more than just contributing to the “body of knowledge”. The OSRI
mission (in the final analysis) asks for contributions of not just information, but useful information.
Spending the OSRI dollar wisely is thus rooted (to some extent) in understanding where the program has
been and what it can deliver, and what it cannot. Focus, is generally not a bad thing.

So, | judge the present document to be a good first start toward a more polished plan for continuing
what was begun in 1990. There has been much water under the bridge since then, but the organization
has clearly passed its initial “getting off the ground “ stage and now takes its place among other
respected programs with goals of understanding how nature works, and why it is important to know
this. | look forward to reviewing the next edition of what has been offered for comment here.

Final Word:

Let me applaud everyone who has participated in sustaining the OSRI program over the years. The
heavy emphasis on oceanography during the early times, followed more recently by oil spill technology
studies and partnerships has been impressive and demonstrates a more balanced appreciation for the
overall thrust. The education/outreach program continues to be impressive and worthy of considerable
praise. Those who have served on committees have engaged difficult problems and decisions. Students
have been supported, important numerical products have been created, and greater insight on
ecosystem form and function is now available where it was not before. This is progress.

Scott Pegau is thanked for the hard work of getting a nearly completed draft 5-year plan on the table
with sufficient time to work through its problems. Let’s keep the pressure on and complete a final
version with time to spare.



Nancy Kinner

Dear Scott,

Thank you for giving me the opportunity to read and review OSRI’s five year research plan. | thoroughly
enjoyed the experience; it was well written, concise and informative. It sets a clear direction for OSRI,
though a very ambitious one. Overall, it identifies the major issues in the Arctic and sub-Arctic
concerning spills.

My two overall comments are: (1) Some of the funding estimates may be low for the scope of work
proposed (but the identified amounts may be adequate if OSRI partners with other funding
organizations); (2) Restoration poses major challenges in these regions, particularly the Arctic, and could
be a focus area for OSRI. It also may be helpful to include more information on what research is already
underway or just starting by related agencies. Some of that information will help put your research
projects in context and better narrow the scope to target the gaps that are still outstanding. This is
essential with so few research dollars available. | would also suggest that OSRI coordinate its scoping
workshops with other organizations, particularly on response. | know that Kurt Hansen of the USCG
R&D Center is hoping to host a one-day workshop on oil spill response needs in ice, in conjunction with
our joint NRDA Workshop this April. Without this coordination, folks could develop a severe case of
“workshop fatigue”.

It is a great pleasure for CRRC to work with OSRI. We consider it a privilege to be able to partner with
you to address Arctic and sub-Arctic oil spill problems. This research plan sets out an agenda that clearly
meshes with CRRC’s. We look forward to our continued partnership in the years ahead.

Best regards,
NEK

Nancy E. Kinner, Ph.D.

Professor, Civil/Environmental Engineering
Co-Director, Coastal Response Research Center
Director, Center for Spills in Environment

236 Gregg Hall

35 Colovos Rd

University of New Hampshire

Durham, NH 03824

Phone: 603-862-1422

Fax: 603-862-3957



Joe Mullins MMS-TAR

Scott: Thanks for the opportunity to review the PWS OSRI research plan. Sorry for the delay in

replying. | looked at the draft 5-year plan that you sent. It looks very comprehensive. The goal and
objective listed in the plan that the MMS oil spill response research program could partner on is the
"Respond” goal. The research that | fund does not address impacts or effects. This are of research is the
responsibility of the MMS Environmental Studies program.

In the area of Spill Response Information Tools, there is a new product that was released yesterday that
you will be interested in. Version 1.0 of the Response Options Calculator (ROC) formerly know as STAR
is complete. ROC is also freely available on the Genwest website either on-line or as a downloadable
stand alone at http://www.genwest.com. NOAA's office of Response and Restoration will also be hosting
ROC on their website.

For dispersant effectiveness research, MMS had two peer-reviewed scientific papers published in Marine
Pollution Bulletin. There is a third "in publication" that deals with the results from three years of
dispersant testing crude oils from offshore California.

Belore, R., Trudel, K., Mullin, J., Guarino, A., Large-Scale Cold Water Dispersant Effectiveness
Experiments with Alaskan Crude Oils and Corexit 9500 and 9527 Dispersants, Marine Pollution
Bulletin, Issue 58, pp.118-128, Elsevier Ltd., January 20009.

Lewis, A., Trudel, B.K., Belore, R., Mullin, J., Large-scale Dispersant Leaching and
Effectiveness Experiments with Oils on Calm Water, Marine Pollution Bulletin Issue 67,
Elsevier Ltd., October, 2009.

MMS has initiated two new remote sensing projects.

Detecting Oil On and Under Sea Ice Using Ground Penetrating Radar:
Development of a New Airborne System

http://www.mms.gov/tarprojects/659.htm - The goal is to significantly expand the practical
operating window for oil detection with Ground Penetrating Radar (GPR) to cover a wider range of sea
ice and climate conditions.

This study will carry the GPR development program to the next level, In order to reduce the operating
limitations of existing systems in the oil/ice remote sensing role, the objective is to build and test (over
fresh water ice) two new GPR’s that will incorporate a number of major technological improvements over
currently available systems. This proposal focuses on hardware development that will produce two
prototype, higher-powered radar systems that can be tested in Arctic field environments using commonly
available light helicopters (AS350 or equivalent). The goal is to significantly expand the practical
operating window for oil detection on and under sea ice with GPR to cover a wider range of sea ice and
climate conditions.

Previous phases of this project included testing the GPR system during an actual research oil spills that
were conducted in 2006 and 2008 in Svalbard, Norway. There may be opportunities to test the new radar
systems over actual research oil spills over the next three years 2010-2013. The JIP will pursue these
opportunities. The greatest uncertainty in the project involves the timing of completing the prototype
radar systems with respect to the availability of a suitable frozen lake or sea ice test site before the
summer melt in 2010. In the worst-case, the field-testing would have to be delayed until early winter
2010. This is a joint industry project with Alaska Clean Seas, ExxonMobil, Shell and Statoil as funding
partners


http://www.mms.gov/tarprojects/659.htm

Tasks: The activities of the proposed research program are:

Hardware procurement

Modeling code software development
Analysis software development

Analysis software tested with synthetic data
Construct systems

Field testing

Project workshop

Report writing and result dissemination
Project management and administration

CoNoA~WNE

This project has just been initiated.

Open Water Multispectral Aerial Sensor Oil Spill Thickness Mapping In Arctic and

High Sediment Load Conditions http://www.mms.qgov/tarprojects/658.htm - The
current aerial thickness mapping system could begin to be routinely deployed during oil spill response
activities (as is now been done in California). For this to occur in other U.S. geographic areas the
technology must be tested and validated under oceanographic and environmental conditions that were
not experienced during initial development. The existing system was developed and operationally tested
under temperate sea and atmospheric conditions with reasonable water clarity. Many geographic regions
with oil and gas activities experience conditions outside of this realm. One important example is Arctic
conditions at high latitudes. There is a need for system testing under extreme conditions.

It is likely that as the developed technology becomes more known and accepted for operational use, the
systems will need to be regionally owned and operated. With the rapid advancement of digital camera
imaging technology a new, much more compact, less expensive and simpler to operate hardware could
be utilized in the future systems. There is a need for the testing of simplified, self contained multispectral
system configurations.

Tasks: The proposed project is comprised of five research/development and test/demonstration phases
that also represent the project’s major milestones. Since some tests are dependant on specific seasons
(i.e. wintertime experiments at Ohmsett and summer (ice free) testing on Alaska’s North Slope).

1. Determination and initial testing of Arctic region-suitable digital data dissemination system.

2. Wintertime testing of oil thickness mapping sensor at Ohmsett and subsequent cold condition thermal
IR oil mapping algorithm development.

3. Development of a simplified multispectral imaging system.

4. System testing on Alaska’s North Slope.

5. System testing in highly turbid waters (Gulf of Mexico).

This project has just been initiated.

MMS is planning to bring the thickness sensor to Alaska to conduct some operational test flights. The
initial plan was to fly the sensor on the North Slope. There has been interest from groups in Alaska in
flying the system over Cook Inlet. Depending on where we conduct the test flights, there may be an
opportunity for the PWS OSRI to participate.

The only other OSRR Arctic related project that MMS funded is related to the use of oil-mineral fines in
Arctic environments.

Combining Mineral Fines with Chemical Dispersants to Disperse Oil in Low
Temperature and Low Mixing Energy Environments


http://www.mms.gov/tarprojects/658.htm

http://www.mms.gov/tarprojects/662.htm - The objective of this research is to assess the
feasibility of a cold water and Arctic marine oil spill countermeasure strategy based on the stimulation of
OMA formation in the presence of a chemical dispersant. Evaluations will be conducted on both
laboratory and wave tank systems under controlled conditions to evaluate the potential effectiveness of
treatment of oil spills from shipboard and rig operations. Mathematical models will be developed from the
data to assess the environmental risks of the proposed operational strategy and the effectiveness as a
means to provide guidance for field operations.

The proposed program aims to study the applicability of combining a dispersant and common fine mineral
application to treat oil slicks in low energy regimes that are typical in cold water and the Arctic. Our
hypothesis is that this combined treatment process would enhance the stability of the oil dispersion and to
reduce its toxicity. The fine minerals considered in this study are readily available at oil field sites since
they are common components used in the formulation of drilling mud mixtures. The final aim of this study
is to develop new practical strategies for the use of dispersant in low mixing energy and sensitive
environments, including the Arctic.

Tasks: This research will include multiple levels of effort:

1. Laboratory bench-scale experiments

2. Meso-scale wave tank tests

3. Toxicity and persistence evaluation of the chemically dispersed OMA (CDOMA)

4. Model simulation and analysis of the environmental risks involved in terms of the proposed novel
treatment response technology.

To advance the research and development of this novel clean-up technology, laboratory studies on the
surface physicochemical characteristics of oil and mineral fines in cold and icy waters, and their
interactions, are needed to clarify the factors that may influence the oil dispersion effectiveness. The
effects of the treatment factors such as the chemical dispersant and mineral fines used, the mixing
energy levels generated during the initial breaking up stage and the following dispersion stage, and other
environmental factors such as the seawater temperature, salinity, and dilution factor on the break up of oil
slicks into oil droplets as well as the subsequent stability of the dispersed droplets in the water column will
be investigated.

Meso-scale wave tank studies will be conducted on surface release of oil under controlled manners to
investigate the potential effectiveness for the treatment of spills with natural mixing energy including the
initial rapid mixing stage followed by relatively low mixing energy in the water column. Enhanced
mechanical mixing energy such as what is generated by propeller wash by comparing the break up
kinetics and the subsequent stability of dispersed oil droplets in the water column subject to dilution
through the current flow in the flow-through wave tank will be considered.

The toxicity of the dispersed oil to selected zooplankton or fish species by chemically dispersed OMA,
and the long-term fate of these oil-containing particles in water and sediments will be evaluated.

This task will model the transport of OMA by employing a new modeling system which overcomes the
limitations of the previous study. The hydrodynamics will be modeled using a combined wave-current
system which simulates physical phenomena such as wave growth by action of wind, non-linear wave-
wave interaction, dissipation by white-capping, dissipation by wave breaking, dissipation due to bottom
friction, refraction due to depth variations, and wave-current interaction. The effect of waves on the flow
field is taken into account by the radiation stress gradients. The flow field generated by the hydrodynamic
model will then be introduced to a fate/transport model system to simulate the transport of OMA.

This project has just been initiated.


http://www.mms.gov/tarprojects/662.htm

Hopefully, there will be opportunities to collaborate on OSRR projects in the future. Please give me a call
if you have any questions.

Joe



MMS Alaska

Review of Prince William Sound Qil Spill Recovery Institute (OSRI) Research Plan Draft November 2009
by MMS Oceanographers:

The scope of work for the 5-Year plan is centered on Prince William Sound. We recommend a broader
perspective to include Cook Inlet and especially the North Slope. The mission of the Prince William
Sound Oil Spill Recovery Institute (OSRI) is to “support research, education, and demonstration projects
designed to respond to and understand the effects of oil spills in the Arctic and sub-Arctic marine
environment.” However, most of the OSRI’s planned efforts are focused primarily in Prince William
Sound and secondly within the rest of the Gulf of Alaska, which are not Arctic and barely sub-Arctic
marine environments. Proposed partnerships are with the University of New Hampshire/NOAA Coastal
Response Center, North Pacific Research Board, and Exxon Valdez Oil Spill Trustee Council, and State of
Alaska Wildlife Grant program. There is no discussion in the draft 5-year plan of working specifically with
Alaska Oil Spill Response Cooperatives such as CISPRI or Alaska Clean Seas, the ongoing multi-million
dollar Qil-in-Ice Joint Industry Program, the MMS TAR or Environmental Sciences Program, or UAF/MMS
Coastal Marine Institute.

We suggest OSRI invest in a systematic review of Arctic oil fate and behavior studies and make it publicly
available in a new technological format. Within the final OSRI plan, we still recommend a brief summary
of recent and ongoing Arctic oil-in-ice fate and response studies and again point to millions of dollars
worth of studies ongoing or recently completed by MMS, the Oil-in-Ice Joint Industry Program, and
SINTEF. For example, see http://www.mms.gov/alaska/reports/2008rpts/2008 033/2008 033.pdf, the
recent MMS report “Empirical Weathering Properties of Oil in Ice and Snow.”

The limited portion of the plan which focuses on oil/ice research proposes vaguely defined research on
multiple topics such as remote aerial sensing of oil through ice. This portion of the plan seems to
address specific studies already addressed by the Qil-in-Ice Joint Industry Program (JIP), with no mention
or reference to that JIP. We recommend that the emphasis of OSRI should expand to encompass the
Arctic and that the OSRI plan better document or reference current Arctic research.

Specific Comments (in italics)

A. Understand

1. Nearshore Biology
Synthesis of existing species and habitat information. Rather than white papers OSRI should
adopt developing wikis or similar technological applications which can be periodically updated
on the web and thoroughly searchable.
Interannual variability At the dollar values available, at most you can do one site. We suggest to
continue at an area like Mearns Rock and try to get some understanding of a localized process
first and gradually expand.
Species surveys-
Sub-tidal habitat mapping.
Predictive capabilities.
Hydrocarbon impact.
Fate of carcasses


http://www.mms.gov/alaska/reports/2008rpts/2008_033/2008_033.pdf

2. Surface Circulation
Refinement of a hydrologic model for PWS
Validation of hydrologic model for PWS.
Update to the PRISM (Parameter-elevation Regressions on Independent Slopes Model
Surface Circulation studies- These freshwater questions apply to more then just Prince William
Sound. We would like to see a more generalized approach to understanding the circulation
associated with freshwater runoff.

3. Ocean Observing
Evaluation of Prince William Sound Ocean Observing System (PWSOOQS).
Determination of appropriate model scaling. The purpose of the model should be a high
consideration for the model scaling. This study needs to have a specific purpose and specific
models before determining appropriate model scaling.
Determination of appropriate ocean circulation model capabilities. This effort would appear to
duplicate a decades worth of work by the National Science Foundation sponsored Arctic Ocean
Model Intercomparison Project (AOMIP)
[http://fish.cims.nyu.edu/project_aomip/overview.html].
Application of ocean circulation modeling for prediction of larval drift or mixed layer depth
evolution.
Model Validation exercise.

B. Respond:

1 Spill Response Information Tools

The MMS disagrees that any tools developed in this program should be compatible with ERMA. ERMA
should first be evaluated to determine if it will work in remote areas, without power ,infrastructure and
rugged environmental conditions.

Scoping workshops. Prior to workshops OSRI should be a clearinghouse for what tools are
presently available.

Information components

New tools.

2. Best Practices
New documents.
Updates.
General support

3. Oil Spill Detection and Tracking
Demonstration of shipboard radar for spill detection.
Development of airborne systems for detection of oil in ice.
Development of AUV mounted sensors for detection of oil under ice. Before developing sensors
need release and retrieve techniques for AUVs under ice.
Improve oil tracking buoys. The improving the ability to remain with the oil is the main hurdle.
We suggest Mesoscale product development and testing.
Satellite tracking of ice movement and divergence.

4. Spill Response in Ice .



Improving ice processing capabilities in skimmers.

Containment of oil in and under ice.

Understanding and improving oil burning in ice. This is another area where OSRI would be well
suited to provide a summary and clearing house for the existing information.

Determine the fate and behavior of oil in broken ice. This is another area where existing data
synthesis should be done first to hone in on specific aspects of fate and behavior.



Victoria Broje
Hi Scott,

| just realized that | have never responded to your email below. Sorry about that. You seem to have a
good plan outlined in this document. | only had couple of questions for my general education. You
indicate on p.17 that NRDA and Environmental advisor are reporting directly to UC. Is it an accepted
structure in your region? | got used to see NRDA group and NOAA SSC under Planning section
(Environmental Unit)... | also noticed that you don’t plan any research on dispersants. Is it by choice?

You will be pleased to see our Industry R&D plans (when we finalize them into JIP). We have quite a bit
of overlap in our project interests.

List deleted as requested

| hope that in early 2010 we will know how many companies are interested in joining new big JIP, how
much money we have and what projects will go forward first. | would expect that once JIP is formed
there will be some opportunities to collaborate with organizations like yours. Please keep in mind that
the list of above projects is for your information only. Please don’t distribute it. | will let you know when
| have more solid information.

Thank you. Let’s stay in touch on our R&D efforts.
Wishing you most wonderful holiday season.
Regards,

Victoria



