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Message from the U.S. Coast Guard Chief, Office of Marine 
Environmental Response Policy 
 
The Oil Pollution Act of 1990 requires the Chairman of the Interagency Coordinating Committee 
on Oil Pollution Research to submit biennial reports on the Interagency Committee’s activities.  
The United States Coast Guard (USCG) chairs the Interagency Committee, and has done so since 
its inception.  The Interagency Committee first reported to Congress in 1994 and this report 
responds to the latest Congressional requirements.  
 
The Interagency Committee has been increasingly active over the past two years.  The U.S. 
Arctic Research Commission (USARC) was added as a new member to increase awareness of 
Arctic research needs.  The Interagency Committee began interactions with the National 
Academy of Sciences (NAS) Gulf Program to establish a cooperative relationship with the new 
program stemming from the BP Deepwater Horizon oil spill.   In addition, the member 
organizations have launched new initiatives and have identified several opportunities to work 
together and leverage resources.   
 
The patterns of oil exploration, production, and distribution continue to evolve as do their 
associated oil spill risks.  The Interagency Committee is monitoring these changes and is 
committed to expanding our knowledge and tools to meet these emerging response challenges. 
 
Pursuant to Congressional requirements, this report is being provided to the following members 
of Congress: 
 

The Honorable John D. Rockefeller IV 
Chairman, Senate Committee on Commerce, Science, and Transportation  
 
The Honorable John Thune 
Ranking Member, Senate Committee on Commerce, Science, and Transportation 
 
The Honorable Bill Shuster 
Chairman, House Committee on Transportation and Infrastructure  
 
The Honorable Nick J. Rahall II 
Ranking Member, House Committee on Transportation and Infrastructure. 

 
I am happy to answer any further questions you may have, or your staff may contact my Senate 
Liaison Office at (202) 224-2913 or House Liaison Office at (202) 225-4775. 

 
Sincerely, 
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I. Executive Summary 
 
Title VII of the Oil Pollution Act of 1990 (P.L. 101-380) (OPA 90) established the Interagency 
Coordinating Committee on Oil Pollution Research (referred to as the “Interagency Committee”) to 
“coordinate a comprehensive program of oil pollution research, technology development, and 
demonstration among the federal agencies, in cooperation and coordination with industry, 
universities, research institutions, state governments, and other nations, as appropriate” and to 
“foster cost-effective research mechanisms, including the joint funding of research.”  This report 
discusses Interagency Committee activities carried out in Fiscal Years 2012 and 2013, as well as 
activities proposed for Fiscal Years 2014 and 2015.    
 
The Interagency Committee made significant progress on the update to its Oil Pollution Research 
and Technology Plan (OPRTP).  This effort included development of an Oil Pollution Research 
Categorization Framework that will provide a common approach for member organizations and 
outside parties to classify and organize research needs and projects.  This framework, which will be 
used to track research needs and activities, will be a cornerstone of the updated OPRTP scheduled 
for publication in early calendar year 2015.   
 
The Interagency Committee continued to oversee an increasing number of research projects related 
to prevention of and response to oil spills.  Chapter IV lists some of the member research initiatives.  
Appendix A lists the publications that were generated from member research, while Appendix B 
describes the various member projects that have been communicated to the Interagency Committee.   
 
The Interagency Committee also adjusted its internal organization to improve its effectiveness.  
Firstly, the Interagency Committee created a Vice Chair position, which will be occupied by NOAA, 
BSEE, and EPA on a biennial rotating basis.  Secondly, a full-time Executive Director was hired to 
provide additional administrative support and long-term continuity for the Interagency Committee.  
Finally, the U.S. Arctic Research Commission (USARC) was added as a new member to provide a 
voice on emerging Arctic issues.  
 
Interagency Committee members have participated in numerous workshops and conferences that 
have included both international and domestic subject matter experts working on various oil 
pollution issues.  These conferences and workshops facilitate information sharing and help foster a 
spirit of cooperation and coordination among government, industry, and academia.  They are a vital 
component of the Interagency Committee’s abilities to stay abreast of the latest research initiatives. 
 
The Interagency Committee has substantial plans for future initiatives, including: completing the 
update to its Oil Pollution Research and Technology Plan; working with the National Academy of 
Sciences and other research programs to address restoration from the BP Deepwater Horizon oil 
spill; identifying and promoting Arctic research; and continuing outreach to non-federal 
stakeholders.  
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II. Legislative Requirement 
 
This report responds to the language set forth in Section 7001(e) of the Oil Pollution Act of 1990 
(Pub. L. 101-380) (OPA 90), as per the following: 
 

SEC. 7001. OIL POLLUTION RESEARCH AND DEVELOPMENT PROGRAM. 
 
(e) BIENNIAL REPORTS - The Chairman of the Interagency Committee shall submit to 
Congress every 2 years on October 30 a report on the activities carried out under this 
section in the preceding 2 fiscal years, and on activities proposed to be carried out under 
this section in the current 2 fiscal year period. 

 
 

III. Background and Legacy Obligations 
 
Purpose of the Interagency Committee 
 
Section 7001(a) of OPA 90 established the Interagency Coordinating Committee on Oil Pollution 
Research (Interagency Committee).  The purpose of the Interagency Committee is twofold:  (1) 
to prepare a comprehensive, coordinated federal oil pollution research and technology plan 
(OPRTP); and (2) to promote cooperation with industry, universities, research institutions, state 
governments, and other nations through information sharing, coordinated planning, and joint 
funding of projects.   
 
 
Membership 

The 15 Interagency Committee members, representing independent agencies, departments, and 
department components, include: 

 Department of Commerce (DOC) represented by: 
 National Oceanic and Atmospheric Administration (NOAA) 
 National Institute of Standards and Technology (NIST) 

 
 Department of Energy (DOE) 
 
 Department of the Interior (DOI) represented by: 

 Bureau of Safety and Environmental Enforcement (BSEE) 
 Bureau of Ocean Energy Management (BOEM) 
 United States Fish and Wildlife Service (USFWS) 

 
 Department of Transportation (DOT) represented by: 

 Maritime Administration (MARAD) 
 Pipeline and Hazardous Materials Safety Administration (PHMSA) 
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Department of Defense (DoD) represented by: 
 United States Army Corps of Engineers (USACE) 
 United States Navy (USN) 

 
 Environmental Protection Agency (EPA) 
 
 National Aeronautics and Space Administration (NASA) 

 
 Department of Homeland Security (DHS) represented by: 

 United States Coast Guard  (USCG) 
 Federal Emergency Management Agency - United States Fire Administration 

 
U.S. Arctic Research Commission (USARC) 

 
Oil Pollution Research and Technology Plan Update 
 
Section 7001(b) of the Oil Pollution Act of 1990 required the Interagency Committee to prepare 
an OPRTP.  The Interagency Committee prepared the original OPRTP to define the roles of each 
federal agency involved in oil spill research and development and to identify subject areas that 
needed attention.  The original OPRTP was submitted to Congress in April 1992 and was later 
reviewed by the National Research Council’s Committee on Oil Spill Research and Development 
under the auspices of the Marine Board.  Using input from the Marine Board, the Interagency 
Committee started a revision of the plan in May 1993 to include topics related to spill 
prevention, human factors, and the field testing/demonstration of developed response 
technologies.  The revised version, released in April 1997, identified 21 research areas divided 
into three levels of priority and served as a strategic planning document for the Interagency 
Committee to communicate and coordinate research needs.   
 
Although the Oil Pollution Act of 1990 did not explicitly require successive updates to the 
original plan, the Interagency Committee reexamined the 1997 OPRTP Plan in late 2009 and 
decided that an update was necessary to address changing technologies and new oil pollution 
risks.  Consequently, the Interagency Committee held a series of public meetings, conducted a 
comprehensive analysis and review of key BP Deepwater Horizon after-action reports and 
lessons learned documents, and reviewed numerous government, academic, and industry 
communications to support a revision of the 1997 OPRTP.  The Interagency Committee 
unanimously agreed to revise the 1997 OPRTP.   
 
During the FY2012-2013 reporting period, the Interagency Committee made significant progress 
in its efforts to update the 1997 OPRTP. The Interagency Committee created a new framework 
for classifying and organizing oil pollution research gaps and their related projects.  This new 
classification scheme termed the “Oil Pollution Research Categorization Framework”, 
established a hierarchy of nested research ranks that can encompass every research aspect of the 
oil spill problem.  The Framework establishes four research ranks termed: Classes, Standing 
Research Areas (SRA), Needs, and Projects.  There are four Classes: Preparedness, Prevention, 
Response, and Injury Assessment and Restoration. Within these four classes are 23 SRAs.  
Within each SRA are a set of research Needs identified through the Interagency Committee’s 
analysis of reports and recommendations.  Projects or experiments carried out by industry, 
academia or the government are then assigned to the appropriate Need.  The Framework and its 
associated lexicon will enable the Interagency Committee and the global research community to  
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use a common touchstone for communicating research gaps and the activities initiated to address 
them.  The Interagency Committee presented this framework to the National Academy of 
Sciences (NAS) Gulf Program Advisory Group and received positive feedback on its utility.   
 
The Interagency Committee also established a workgroup to identify and prioritize current 
research needs.  Comprised of a subset of Interagency Committee membership, the workgroup 
received contracted support from the Coastal Response Research Center (CRRC) at the 
University of New Hampshire and SRA International to revise the plan.  The updated OPRTP is 
scheduled to be completed in early 2015.  
 
Publication of the updated OPRTP will mark a new beginning of research planning for the 
Interagency Committee.  In the future, the OPRTP will be revised every six years to include a 
retrospective analysis of completed research and accomplishments over the previous six years 
and a forecast of new research needs for the upcoming six-year period.  The six-year timeframe 
was chosen to provide the time the Interagency Committee felt was realistically needed by the 
global research community to make measureable strides in oil pollution research or to identify 
new research needs.  This timeframe was also chosen to align updates of the OPRTP with future 
submissions of Interagency Committee Biennial Reports to Congress. 
 
Oil Pollution Research and Development Program 
 
Guided by Section 7001(c) of OPA 90, the Interagency Committee monitors, supports, and 
publicizes a variety of oil pollution research and development initiatives with industry, 
universities, research institutions, state governments, and other entities.  Several ventures were 
completed in the first decade of the Interagency Committee’s existence, while others continue to 
progress through the current reporting period.  The status of several key initiatives listed in 
Section 7001(c) is discussed below:  
 

1) Oil pollution effects and response technology research – The cornerstone of the 
Interagency Committee’s role and activities is the research funded, monitored, conducted, 
and coordinated by its members.  Chapter IV includes highlights of several research 
initiatives of Interagency Committee member agencies.  The selected initiatives illustrate 
a small sample of the diverse research coordinated by the Interagency Committee.  
Appendix A lists some of the numerous papers, reports, and other publications by the 
members and researchers funded by the member agencies.  Appendix B describes 
specific projects overseen by member organizations on the Interagency Committee during 
Fiscal Year (FY) 2012 and FY 2013 or planned through FY 2015. 
 

2) Demonstration Projects - Section 7001(c)(6) directed that Port Oil Pollution 
Minimization Demonstration Projects be conducted in New York, New Orleans, and Los 
Angeles/Long Beach.  The Great Lakes Oil Pollution Research and Development Act of 
1990 amended OPA 90 to include a fourth demonstration in ports of the Great Lakes.  
Demonstration Projects were held in New Orleans (December 1994) and New York 
(October 1995).  After the first two projects were completed, the USCG determined that 
they were cost prohibitive and the Interagency Committee agreed that the objectives for 
the Demonstration Projects requirement could be met through other means.1  Since 1995, 
the objectives have been addressed through interagency participation in and support for 
regularly scheduled domestic and international oil spill conferences including: the 

                                                 
1 Interagency Committee Biennial Report to Congress for FY 2001 & 2002 
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International Oil Spill Conference (triennial), Interspill (triennial), Spillcon (triennial), 
and the Clean Pacific and Clean Gulf Conferences (biennial and annual).  These domestic 
and international conferences present both technical programs and equipment tradeshows 
that present the latest issues, products, and technologies available for oil spill and 
hazardous materials response, spill prevention, marine salvage, cleanup and remediation, 
professional services, and regulatory compliance. 
 

3) Simulated Environmental Testing – Section 7001(c)(7) directed agencies of the 
Interagency Committee to ensure the long-term use and operation of Ohmsett - the 
National Oil Spill Response Research & Renewable Energy Test Facility.  BSEE 
operates and maintains Ohmsett, which is located an hour south of New York City, in 
Leonardo, New Jersey.  Ohmsett provides independent and objective performance testing 
of full-scale oil spill response equipment and marine renewable energy systems (wave 
energy conversion devices), and improves technologies through research and 
development.  It is the largest outdoor saltwater wave/tow tank facility in North America 
and is the only facility where full-scale oil spill response equipment testing, research, and 
training can be conducted in a simulated marine environment using real oil under 
controlled environmental conditions (waves and oil types).   
 
Ohmsett is used for two primary and essential functions related to national oil spill 
response planning: 

 Full-scale equipment testing - It is estimated that 95 percent of the quantitative 
performance data on mechanical equipment used by the USCG, EPA, USN and 
private industry (both domestic and international) is obtained through Ohmsett. 
 

 Responder training - Ohmsett is one of the few facilities in the world where oil 
spill responders can be trained under various controlled environmental conditions 
using real oil.  Training provided at Ohmsett ensures responders are educated 
about oil pollution operations in advance of an incident.  
 

Of particular note during this reporting period, Ohmsett experienced significant damage 
during 2012’s Hurricane/Super-storm Sandy.  While limited tank operations were able to 
resume shortly after the storm, as of the date of this report, recovery actions continue.  
One storage building was completely destroyed, and a second building was heavily 
damaged.  Significant amounts of testing and training materials that were stored in the 
destroyed building were lost.  Salt water infiltrated many electrical components requiring 
repair or replacement of those items.  Supplemental funding has been received to 
accomplish the necessary recovery operations, and identify and implement future 
mitigation projects to prevent similar damage in potential future storms.  BSEE is 
currently working with the National Park Service’s Design Center to rebuild the 
destroyed building. 
 
In anticipation of increased oil exploration and production activities in the Alaskan 
Arctic, BSEE evaluated the capabilities of select oil skimmer types to recover surface oil 
in ice-infested waters at Ohmsett during February and March 2013.  Skimmers were 
tested in two ice concentration scenarios; 30 percent ice coverage and 70 percent ice 
coverage.  The final report is available on the BSEE website.    
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The oil spill response effort associated with the BP Deepwater Horizon incident 
highlighted the need for additional research related to the subsea application of chemical 
dispersants.  The current depth of the Ohmsett test tank (11 feet at its deepest point) 
provides limited capacity to support these new research needs.  BSEE sponsored a 
workshop in January 2013 to examine these research gaps and determine what potential 
upgrades could be established at the Ohmsett facility to accommodate this new area of 
research.  The workshop participants came to a strong consensus that a new, vertical tank, 
tied into existing oil storage, recovery, and disposal systems at Ohmsett, would be the 
best solution.  BSEE is evaluating how to move forward with this recommendation. 
 

4) Regional Research Grant Program - Section 7001(c)(8) authorized a Regional Research 
Program.  The objective of the Regional Research Program is to “coordinate a program of 
competitive grants to universities or other research institutions, or groups of universities 
or research institutions, for the purposes of conducting a coordinated research program 
related to the regional aspects of oil pollution, such as prevention, removal, mitigation, 
and the effects of discharged oil on regional environments.”  Funding for the program 
was authorized for each of the fiscal years from 1991 through 1995.  The last reports 
prepared by the universities and institutions selected under this program were published 
in 1997.2 

 
IV.  Interagency Committee Activities 
 
The Interagency Committee pursued several different activities during this reporting period.  
These activities addressed Government Accountability Office (GAO) recommendations3,4 and 
emerging and continuing oil pollution research needs.  
 
Organizational Changes  
 
Expanded Membership – The Interagency Committee membership grew from 13 to 15 during the 
reporting period.  At the beginning of FY2012, the Department of the Interior’s Bureau of Ocean 
Energy Management, Regulation, and Enforcement (BOEMRE), the former Minerals 
Management Service (MMS), reorganized into the Bureau of Ocean Energy Management 
(BOEM) and the Bureau of Safety and Environmental Enforcement (BSEE).  Both organizations 
are now represented in the Interagency Committee.   
 
The Interagency Committee members considered and approved an application by the U.S. Arctic 
Research Commission (USARC) for membership.  Title 33 U.S. Code Section 
2761(a)(3)(amended in 2006, P.L. 109-241,902(1)(3)) authorizes the ICCOPR to include other 
Federal agencies, but only if designated by the President.  The President delegated this power to 
the Secretary of the Department in which the USCG operates, and the DHS Secretary has further 

                                                 
2 U.S. Coast Guard 1995 Oil Pollution Research Grant Publications:  Parts 1 &2.  Final Report.  John A. Volpe National 
Transportation Systems Center, Cambridge, Massachusetts.  August 1997.  See http://www.bsee.gov/Research-and-
Training/Technology-Assessment-and-Research.aspx for more information regarding BSEE’s Technology Assessment 
& Research Program. 
3 Government Accountability Office, Federal Oil and Gas: Interagency Needs to Better Coordinate Research on Oil 
Pollution Prevention and Response. GAO-11-319, March 2011 
4 Government Accountability Office, Oil Dispersants: Additional Research Needed, Particularly on Subsurface and 
Arctic Applications. GAO-12-585. May 2012 
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delegated this power to the USCG Commandant in DHS Delegation No. 0170.1, 11.80. On 
March 5, 2013, the USCG Commandant formally appointed USARC as a member of the 
Interagency Committee.  The addition of USARC provided the Interagency Committee with 
increased insight into the unique issues of oil exploration and transportation in the arctic and 
subarctic environments.  USARC membership also provides additional opportunities to expand 
research into arctic and subarctic environments.  
 
Leadership Changes – In July 2013, the Interagency Committee welcomed CAPT Claudia 
Gelzer as the new Chair replacing CAPT John Caplis who retired from the USCG.  To expand 
leadership opportunities within the membership and provide additional support for the Chair, the 
Interagency Committee established a rotating Vice Chair position.  The Vice Chair position will 
rotate between NOAA, BSEE, and EPA on a biennial basis corresponding with the biennial 
reporting periods.  NOAA served as the Vice Chair during the FY2012-2013 reporting period. 
BSEE will assume the role of Vice Chair during the FY2014-2015 reporting period.  EPA will 
assume the role of Vice Chair during the FY2016-2017 reporting period.  
 
Additional Staff Resources – The USCG, as Interagency Committee Chair, hired a permanent 
civilian Executive Director for the Interagency Committee beginning in March 2013.  The new 
full-time position provides the Interagency Committee with expanded coordination and outreach 
capabilities.  For example, the full-time Executive Director has enabled the Interagency 
Committee to be represented on several committees and forums dedicated to Gulf of Mexico 
recovery and restoration initiatives.  
 
Interagency Committee Meetings  
 
The Interagency Committee formally met ten times during FYs 2012 and 2013.  These 
gatherings included quarterly and special meetings of the membership and an engagement with 
the Prince William Sound Regional Citizen’s Advisory Council (PWSRCAC):  

 December 8, 2011 – Arlington, VA: Quarterly Meeting; 

 March 21, 2012 – Arlington, VA: Quarterly Meeting; 

 June 15, 2012 – Conference Call:  Quarterly Meeting; 

 September 11, 2012 – Arlington, VA:  Quarterly Meeting;  

 October 26, 2012 – Conference Call:  Discussion regarding oil discharges for 
experimentation in U.S. waters; 

 December 12, 2012 – Washington, DC:  Quarterly Meeting; 

 March 20, 2013 – Washington, DC:  Quarterly Meeting; 

 May 15, 2013 – Washington, DC: Meeting with PWSRCAC; 

 June 12, 2013 – Herndon, VA:  Quarterly Meeting; and 

 September 11, 2013 – Washington, DC:  Quarterly Meeting. 
 
The agendas for these meetings are available on the Interagency Committee’s website.  During 
the quarterly meetings, the Interagency Committee shared information on recent research 
projects, identified new research issues, listened to presentations from other government 
agencies, industry, and academia, and developed strategies for future initiatives.  The meeting 
with PWSRCAC provided an opportunity for Interagency Committee members to hear issues 
and concerns related to the Prince William Sound area and to share information on research 
initiatives related to cold-weather responses.  
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Internal Collaboration 
 
A standing agenda item in each quarterly meeting is a research update from each of the 15 
member organizations.  These updates prompted increased collaboration within the membership.  
The updates foster new ideas and opportunities for joint agency projects or suggestions on new 
initiatives.  For example, DOE and BSEE signed a Memorandum of Collaboration that will 
better coordinate the on-going efforts of the two agencies on offshore research and technological 
improvement projects.   
 
Several members identified opportunities to work with NIST to establish reference samples for 
crude oils and other chemicals.  BSEE and EPA solicited input from the membership to assist in 
evaluations of research proposals.  
 
During this reporting period, the Interagency Committee engaged in several discussions 
internally and externally regarding the potential benefits and concerns regarding intentional oil 
discharges into U.S. waters for experimental purposes.  The Interagency Committee received 
presentations from the American Petroleum Institute (API) as well as interacting with academia 
and industry research colleagues in various workshops regarding this subject.  On October 26, 
2012, the Interagency Committee conducted a special member’s meeting via teleconference to 
discuss the potential benefits of an experimental release, roles for the federal government and the 
Interagency Committee for such an event, the federal permitting process, and potential permit 
ownership and liability issues.  The participants generally agreed that an experimental release of 
oil in U.S. waters, particularly a subsea discharge experiment, could provide useful research data 
under the right circumstances.  As a result of this interagency collaboration, EPA is reviewing its 
“Application for EPA Permits to Discharge Oil for Research Purposes – Interim Guidelines,” 
which was last revised on March 29, 2010 to ensure that the guidelines reflect current research 
needs.   
 
External Collaboration 
 
The Interagency Committee did not limit itself to internal collaboration amongst the 
membership.  It pursued coordination and collaboration with several external oil spill related 
programs, particularly in the Gulf of Mexico region, through participating in joint meetings, 
forums, and workgroups.  
 
The Interagency Committee invited external parties to participate in its quarterly meetings to 
make presentations on their research efforts and discuss issues.  During the reporting period, the 
Interagency Committee quarterly meetings included presentations by representatives from API, 
the API Joint Industry Task Force (JITF), industry, Oil Spill Recovery Institute, four university 
research programs, the PWSRCAC, and two research companies.  The interactions with external 
parties during these meetings have proven to be an effective method of sharing information and 
increasing external collaboration.  
 
The Interagency Committee initiated a long-term collaborative process with the NAS Gulf 
Program in 2013.  NAS is forming a 30-year oil system safety research program to be funded by 
a $500 million endowment from BP and Transocean criminal settlements stemming from the BP 
Deepwater Horizon oil spill.  The settlement agreements require NAS to seek the 
recommendations of the Interagency Committee, including members BOEM and BSEE, at least 
annually on administration of the program.  Representatives of the Interagency Committee met 
with the NAS Gulf Program leaders on April 1, 2013 and May 22, 2013 to forge a strong 
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working relationship to establish a basis for collaborating once the NAS Gulf Program begins 
full operation.  Representatives from Interagency Committee also provided recommendations to 
the NAS Gulf Program Advisory Group on August 29, 2013.   
 
The Interagency Committee external collaboration activities also included presentations at the 
following meetings of key organizations with research programs:  
 

 November 18, 2011 – Silver Spring, MD: Interagency Committee members from USCG 
and BOEM, and representatives from NOAA and DOE, participated in a National 
Science and Technology Council (NSTC) Subcommittee on Ocean Science and 
Technology (SOST) Interagency Working Group on Ocean Partnerships meeting to 
discuss collaboration opportunities for the Interagency Working Group on Ocean 
Partnerships (IWG-OP) and the National Oceanographic Partnership Program (NOPP). 
 

 January 28-29, 2013 – Calgary, Canada: Interagency Committee members from the 
USCG, USARC, and BSEE participated in a workshop sponsored by Canada’s 
Environmental Studies Research Fund to provide input for development of a 5-Year 
Strategic Plan for Oil Spill Research in Canadian waters. 
 

 March 21, 2013 – Washington, DC: Presentation to NAS Ocean Studies Board to explain 
how the Interagency Committee operates and can assist NAS during implementation of 
the NAS Gulf Program.  

 
 April 1, 2013, Washington, DC: Meeting between the Interagency Committee leaders and 

the NAS Gulf Program leaders to discuss the NAS Endowment from the BP Deepwater 
Horizon Settlement Agreement and the requirements for collaboration between the 
parties.  

 
 June 27, 2013, St. Petersburg, FL: Presentations via videoconference by three 

Interagency Committee members to the Gulf of Mexico Research Institute (GoMRI) 
workshop “Discussion on Research Priorities in Relation to Federal Oil Spill Response 
and Restoration” to explain the Interagency Committee and the individual agency 
research programs.  

 
 August 29, 2013 – Washington, DC: Presentation to the NAS Gulf Program Advisory 

Group to explain the Interagency Committee’s OPRTP and recommend priorities and 
approaches for the NAS Gulf Program.  Representatives of eight Interagency Committee 
member agencies provided input to the Advisory Group.  

 
 September 16, 2013 – Washington, DC: Participated in a presentation to SOST of an 

options paper addressing approaches to coordinating oil spill restoration research in the 
Gulf of Mexico.   

 
Individual members of the Interagency Committee serve on different committees, forums, and 
teams with a nexus to oil spill research.  Their participation in these other committees brings an 
increased awareness of the Interagency Committee and provides the other committees with a 
wider perspective on oil spill research interests.  Examples of the Interagency Committee 
participation in outside activities include: 
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National Response Team (NRT) and its Science and Technology (S&T) Committee – Several 
members of the Interagency Committee also serve on the NRT and its S&T Committee, which 
meets every other month.  The NRT is an organization of 15 Federal departments and agencies 
responsible for coordinating emergency preparedness and response to oil and hazardous 
substance pollution incidents.  The EPA and USCG serve as Chair and Vice Chair, respectively.  
Other Interagency Committee organizations represented on the NRT are BSEE, DOE, Navy, 
NOAA, PHMSA, and USACE.  The Interagency Committee’s FY 2012-2013 and FY 2014-2015 
Vice Chairs, along with other individuals from the USCG, NOAA, and BSEE, participate in both 
the Interagency Committee and the NRT. Participation in the NRT enables these Interagency 
Committee members to also collaborate with the Occupational Safety and Health Administration 
(OSHA) and the National Institute for Occupational Safety and Health (NIOSH), which are not 
Interagency Committee members but serve important roles during oil spill response and 
recovery.    
 
The S&T Committee, a forum for the NRT to fulfill its research and development 
responsibilities, is chaired by an Interagency Committee member from NOAA.  Other 
representatives serving on both committees are from the USCG, EPA, and BSEE.  This joint 
membership has enabled the Interagency Committee and the S&T Committee to share research 
information and leverage their resources to address critical needs. 
 
Gulf Coast Ecosystem Restoration Council – The Chair of the Interagency Committee also 
serves as the U.S. Department of Homeland Security representative on the Gulf Coast Ecosystem 
Restoration Council.  The Interagency Committee interests are represented in the Council by 
senior official representatives from the Environmental Protection Agency and the Departments 
of Commerce (Chair), the Interior, and Homeland Security/USCG.   
 
Gulf Restoration Science Programs Coordination Team – This Team was established by NOAA 
and the Gulf of Mexico University Research Collaborative (GOMURC) to promote 
communication between and integration of restoration science programs.  The Team conducts 
monthly webinars to exchange information on programs and activities.  The Interagency 
Committee Executive Director represents the Interagency Committee on the Team.   
 
SOST Coordination Options Writing Team – In March 2013, the SOST considered the scientific 
efforts of various governmental and non-governmental programs receiving funds as a result of 
the BP Deepwater Horizon oil spill.  The SOST requested an options paper on ways to ensure 
there is adequate coordination between the programs.  Representatives of the Interagency 
Committee, including the USCG, NOAA, and BOEM, participated in a team of federal and 
nonfederal representatives that evaluated 15 different programs and developed an options paper 
on approaches to coordinating the programs.   
 
Joint Industry Task Forces – During this reporting period, three different domestic and 
international Joint Industry Task Forces that are focusing on new oil pollution research initiatives 
were in various stages of progress and are of great interest to Interagency Committees.  These 
task forces are: 
 

 Joint Industry Oil Spill Preparedness & Response Task Force (OSPR JITF) and resulting 
API Research Workgroups. 

 Arctic Oil Spill Response Technology Joint Industry Programme. 
 International Association of Oil and Gas Producers (OGP) - Oil Spill Response Joint 

Industry Project (OSR-JIP).  
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These industry-led and industry–financed programs were initiated to tackle numerous research 
gaps identified from the BP Deepwater Horizon oil spill and potential energy exploration in the 
Arctic.  In addition to monitoring the general progress of these organizations, the Interagency 
Committee has been asked to provide some direct support.  For example, the Interagency 
Committee provided Subject Matter Experts from its member organizations to support several of 
the API Workgroups formed from the OSPR JITF, including: 
 

 API In-Situ Burn Technical Working Group. 
 API Subsea Dispersant Injection Workgroup. 
 API Remote Sensing Technical Working Group. 
 API Alternative Response Technology (ART) Working Group. 

 
Other Workgroups and Forums – Individual members of the Interagency Committee participate 
in a number of other external workgroups and other forums that provide valuable information on 
different issues related to the oil pollution research.  These workgroups include:   
 

 American Society for Testing and Materials (ASTM) Technical Advisory Committee 
(TAC) for Oil Recovery Skimmer Systems Certification Program  

 ASTM F020 Committee on Hazardous Substances and Oil Spill Response 
 International Maritime Organization (IMO) Technical Group under Marine and 

Environmental Protection Committee (MEPC) 
 Prince William Sound Oil Simulants Workgroup  
 CRRC Dispersant Workgroup  
 CRRC Submerged Oil Workgroup 

 
Member Research and Development Initiatives 
 
Member organizations of the Interagency Committee managed a number of new and on-going 
research projects during this reporting period: Appendix (A) lists 99 publications and Appendix 
(B) summarizes 129 research projects.  The publications include scientific papers, journal 
articles, and reports by member agencies, their staff, or funded researchers.  The research 
projects are categorized according to the SRAs identified in the OPRTP’s Oil Pollution Research 
Categorization Framework.  While the appendices detail research projects funded and managed 
by Interagency Committee members, the Interagency Committee also monitors a variety of oil 
spill research projects conducted or funded by other non-Committee entities.   
 
In addition to the specific research projects and publications described in the appendices, some 
of the member organizations have prepared broad research strategies and initiatives that are 
being coordinated with the Interagency Committee.   
 

1) EPA’s Draft Oil Spill Research Strategy - The EPA’s Oil Spill Research Program 
conducts research under the Oil Pollution Act of 1990.  The response efforts to the BP 
Deepwater Horizon oil spill highlighted the need for additional research to prevent spills, 
evaluate new spill response technologies, investigate the human health and ecological 
implications of deepwater oil spills, assess the use of dispersants, and estimate the acute 
and chronic health risks for spill response workers and the public from oil spills and spill 
mitigation.  To respond to these research issues, the EPA developed the Draft Oil Spill 
Research Strategy for FYs 2012 through 2015 to present a research approach on potential 
human and environmental risks from oil spills and the application of dispersants, surface 
washing agents, bioremediation agents, and other mitigation measures.    
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The goal of the research outlined in the Strategy is to provide environmental managers 
with the tools, models, and methods needed to mitigate the effects of oil spills in 
terrestrial and aquatic systems in coastal, inland, and marine environments.  The EPA’s 
Office of Research and Development (ORD) requested its Science Advisory Board 
(SAB) to review and provide advice on the proposed research initiatives, as described in 
the Strategy.  The SAB Staff Office formed an ad hoc panel, the Oil Spill Research 
Strategy Review Panel, to conduct the review.  The charge to the SAB included questions 
about the proposed science questions, research activities, and research outcomes outlined 
in the Strategy.5 EPA continues to share its progress on this initiative with the 
Interagency Committee and its potential interplay with the update of the OPRTP.   
 

2) NOAA/CRRC Training and Workshops – The CRRC is a partnership between NOAA’s 
Office of Response and Restoration (ORR) and the University of New Hampshire (UNH) 
and its Environmental Research Group.  The Center was created in 2004 by a 
Memorandum of Agreement between NOAA and UNH when NOAA ORR wanted to 
partner with a research-oriented university to create a center to address its research needs 
in spill response, recovery and restoration.  Through the partnership, NOAA and CRRC 
have accomplished a number of oil pollution research coordination objectives.  Together, 
NOAA and CRRC have sponsored or hosted several oil spill workshops and training, 
including:  

 Oil Spill Research – A Forum.  (January 10-11, 2012, Baton Rouge, LA)  
 Northwest Arctic Borough Oil Spill Workshop: Natural Resource Damage 

Assessment (NRDA) & Environmental Response Management Application 
(ERMA®).  (May 22-23, 2012, Kotzebue, AK) 

 North Slope Borough: An Oil Spill Workshop Natural Resource Damage 
Assessment (NRDA) & Environmental Response Management Application 
(ERMA®).  (November 8 & 9, 2012, Barrow, AK)  

 Alberta Oil Sands Training.  (December 4 and 5, 2012, Portland, ME) 
 Arctic ERMA® – Canada/International Workshop.  (February 12-13, 2013, 

Edmonton, Alberta, Canada)  
 Oil Spill Dispersant-Related Research Workshop (March 12-13, 2013, Baton 

Rouge, LA) 
 
The CRRC also coordinates two working groups that have met at least once per year 
during this reporting period.  The Dispersant Working Group and the Submerged Oil 
Working Group are comprised of representatives from several of the ICCOPR agencies 
(USCG, EPA, NOAA, BSEE, and BOEM) as well as State agencies, international 
organizations, industry, and academia. 
 

3) DOE’s Ultra-Deepwater Oil Spill Prevention Research - DOE’s research is focused on 
maximizing the value of domestic oil and gas resources, environmental protection, and 
safety.  However, in response to specific recommendations by the National Commission 
on the BP Deepwater Horizon Oil Spill and Offshore Drilling, DOE’s ultra-deepwater 
research was refocused on understanding the risk associated with exploration and 
production activities conducted in ultra-deepwater in order to prevent oil spills.   

  

                                                 
5 The SAB review and additional information about EPA’s Draft Oil Spill Research Strategy can be found through 
http://yosemite.epa.gov/sab/SABPRODUCT.NSF/. 
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The goal of the research is to ensure that the Federal Government’s understanding of the 
risks associated with offshore operations keeps pace with the technologies that industry 
has developed for dealing with the increasingly challenging conditions found in ultra-
deepwater.  Research topics include an assessment and mitigation of the risk in offshore 
production activities related to controls, safeguards, and environmental impact mitigation 
procedures in place during drilling and production operations for the purpose of 
preventing oil spills.   

 
The ultra-deepwater research program includes cost-shared research pursuant to an 
annual plan approved by the Secretary of Energy and research conducted by the National 
Laboratories.  Annual funding for ultra-deepwater research comes from royalties and 
rents collected by the Department of the Interior from oil and gas exploration and 
production activities conducted on federal lands and waters.  Each year, over $18 million 
is invested in ultra-deepwater research.  
 
The FY 2013 portfolio is fully dedicated to risk assessment and mitigation for the 
purpose of preventing oil spills during drilling and production activities conducted in 
ultra-deepwater.  DOE published the 2013 Annual Plan, which is available on their 
website.6   
 

4) BSEE’s preparation for an oil spill response in the Alaskan Arctic – BSEE’s research 
program is focused on enhancing the technology, processes, and procedures employed in 
responding to a marine oil spill.  With the increase in interest and activities related to oil 
and gas exploration and production in the Alaskan Arctic, BSEE placed an increased 
emphasis on the ability to launch an expedient, efficient, and effective response in arctic 
conditions.  BSEE is currently undertaking several projects to establish a firm baseline of 
the existing response capabilities and to identify gaps where research and development 
efforts can improve the planned response activities.  Part of this effort is the recently 
completed “Ice Month 1” at the Ohmsett testing facility where BSEE evaluated the 
capacity of several oil skimmers in removing oil from the surface of ice-infested water.  
BSEE plans to conduct a comparison of commercially available dispersants in February 
2014 to evaluate the efficacy of chemical dispersants in arctic environments.  
Additionally, recognizing the restricted logistical support in the Alaskan Arctic, BSEE 
initiated a project to assess the temporary storage options for oil recovered during a spill.  
BSEE is exploring options to enhance response operations during periods of low light, 
such as those encountered in the Arctic winter, and new methods to detect and map oil in 
and under ice.  Finally, BSEE initiated projects to better understand the impact of ice 
mechanics on the ability to conduct in situ burns of oil, and develop computer models to 
be able to quickly forecast the amount of oil that may be remediated by an in situ burn. 
 

5) DOT/PHMSA’s Pipeline Research - PHMSA's Pipeline Safety Research Program is 
rather unique within the Interagency Committee as the sole agency charged with 
conducting "Onshore Facility & Pipeline Design, Inspection, Monitoring, and Spill 
Prevention" research.  During this reporting period, DOT/PHMSA registered 
commercialization into the market from four technology development research projects 
addressing hazardous liquid pipeline challenges.  These are reported below with further 
information about their net improvement available from their public project pages. 

                                                 
6 DOE 2013 Draft Annual Plan project fact sheets can be found at http://www.netl.doe.gov/technologies/oil-
gas/publications/EPact/2013-annual-plan.pdf   



 

14 

o Acoustic-based Technology to Detect Buried Pipes 
https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=365   

o Meandering Winding Magnetometer Array Detection & Characterization of 
Damage through Coatings and Insulation 
https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=235 

o Adaptation of Meandering Winding Magnetometer Array and Magnetic Flux 
Leakage Technology for Enhanced Detection/Characterization of Damage from 
Inside Pipelines https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=236 

o Technical and Economic Feasibility of Preventing SCC through Control of 
Oxygen https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=320 

 
Finally, new research projects awarded by PHMSA in 2013 are developing needed 
technology, improving national consensus standards and expanding the knowledge base 
on several critical hazardous liquid pipeline challenges including leak detection, threat 
prevention and anomaly detection/characterization.  These initiatives are reported in the 
appendix to this biennial report. 
 

6) NIST’s Marine Environmental Specimen Bank – NIST has maintained biological 
specimens since 1979 when it established the National Biomonitoring Specimen Bank 
(NBSB) in Gaithersburg, MD.  In 2001, NIST established the Marine Environmental 
Specimen Bank (Marine ESB) facility in Charleston, SC, and continues to cryogenically 
bank well-documented environmental specimens collected as part of other agency marine 
research and monitoring programs.  Other agency programs collaborating with NIST and 
providing specimens include: the NOAA National Marine Mammal Tissue Bank 
(NMMTB), the NOAA National Status and Trends Mussel Watch Project, the USFWS 
Seabird Tissue Archival and Monitoring Project (with supplemental funding from the 
North Pacific Research Board), and the USFWS American Peregrine Falcon Monitoring 
Plan.  Specimens in the collection include marine mammal tissues, mussels and oysters, 
fish tissues, seabird eggs, and peregrine falcon eggs and feathers.  The Marine ESB is an 
important resource of research materials that are used to document geographic and 
temporal trends in “new” pollutants, changes in transport and accumulation of “old” 
pollutants in the environment, and study temporal changes in marine animal health 
through application of future new analytical and biochemical techniques.   
 
The Marine ESB contains approximately 12,400 frozen marine samples collected from 
1,229 animals in collaboration with the NOAA NMMTB, as a part of the Marine 
Mammal Health and Stranding Response Program (MMHSRP).  This includes tissues 
collected from stranded animals that are a part of the 2010-2014 Cetacean Unusual 
Mortality Event (UME) in Northern Gulf of Mexico as well as tissue, milk, and blood 
collected from bottlenose dolphin health assessments and blubber/skin from dart biopsy 
collections.  NIST continues to receive samples from these collections as well as shipping 
samples out as requested by NOAA to researchers for various analyses following strict 
chain-of-custody protocols.  To date, NIST has shipped more than 2,000 samples for 
analysis.  The Marine ESB also maintains samples from the Exxon Valdez Oil Spill 
Damage Assessment in collaboration with NOAA including:  Prince William Sound - 
fish muscle, liver, and sediment from 4 sites in the Prince William Sound and mussels 
from 17 sites.   
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7) BOEM’s Environmental Studies Program – BOEM and its predecessors collected much 
of the available baseline environmental information on the Outer Continental Shelf 
(OCS) for the past 40 years.  Working cooperatively with NOAA, USFWS, and other 
agencies, the Environmental Studies Program (ESP) provides critical environmental data 
to support responsible oil and gas production decisions and provides pre-spill baseline 
data that can be used in the event of oil spills.  The breadth of information collected 
stretches from the composition of the seafloor and below, to the birds that fly over the 
water and almost everything in between.  Beyond the basic understanding of the 
environment, information to determine the important social and economic effects of OCS 
energy development is also collected.   
 
Research under the ESP in Alaska includes physical oceanography, atmospheric sciences, 
biology, protected species, social sciences and economics, submerged cultural resources, 
and environmental fates and effects.  The Aerial Surveys of Arctic Marine Mammals 
(ASAMM) study, a partnership with NOAA, documents annual distribution and 
abundance of bowhead, right, fin, and gray whales, and other marine mammals in areas 
of potential seismic survey, exploration, development, and production activities.  
 
In the Atlantic, the ESP is actively collecting new information about whales and turtles as 
well as birds through the on-going Atlantic Marine Assessment Program for Protected 
Species (AMAPPS).  This multi-agency effort involving BOEM, NOAA, USGS, U.S. 
Fish & Wildlife Service, and the Department of Defense builds upon previous surveys 
under the Cetacean and Turtle Assessment Program (CETAP).  
 
The Gulf of Mexico ESP includes studies of sperm whales, chemosynthetic communities, 
and deepwater corals susceptible to damage due to oil and gas exploration.  The 
knowledge gained by BOEM’s research helped to locate deepwater benthic communities 
affected by the BP Deepwater Horizon event. 
 
In the Pacific, the ESP is conducting studies primarily in support of renewable energy 
efforts, but equally applicable for oil and gas production or oil spill response.  A number 
of these studies provide baseline information to characterize the environmental 
conditions, biota, and cultural resources in prospective areas for wind- or wave-energy 
development.   
 
BOEM is also involved with several long-term monitoring programs that provide 
excellent examples of sustained commitment to OCS stewardship.  The Flower Garden 
Banks (FGB) Long-Term Monitoring Program at the FGB National Marine Sanctuary is 
widely believed to be the longest continuous coral reef monitoring program in the world, 
beginning as early as 1975 and conducted annually without interruption since 1988.  The 
Multi-Agency Rocky Inter-tidal Network, or MARINe, monitors more than 100 sites 
along the Pacific coast from Canada to Mexico and 32 rocky inter-tidal sites on the 
mainland shore adjacent to OCS production facilities.  This allows BOEM to directly 
assess impacts to shoreline resources and differentiate between naturally caused and other 
anthropogenic impacts, such as those from OCS oil and gas activities. 
 

8) Standardizing an Emergency Review Process for Emerging Oil Spill Cleanup Ideas – A 
fair and systematic means to receive, acknowledge, assess, and respond to emerging 
response ideas from industry, academia, government, and public entities during large oil 
spill responses is important.  Two separate processes were used during the BP Deepwater 
Horizon oil spill.  The USCG Research, Development, Test & Evaluation (RDT&E) 
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Program served as the government’s lead organization for the Interagency Alternative 
Technology Assessment Program (IATAP), which analyzed more than 4,000 technology 
submissions.  Other members of the Interagency Committee involved in the IATAP 
process included NOAA, Navy, EPA, BSEE, MARAD, USFWS, and USACE.  BP 
maintained separate submission and review procedures.   
 
The second process, the Alternative Response Technologies Evaluation System (ARTES) 
was an adaptation of a process developed by Regional Response Teams II and III and 
hosted on the NOAA website since 2002.  During the early days of the BP Deepwater 
Horizon oil spill, the NOAA Scientific Support Coordinator initiated the ARTES process 
on behalf of the Federal On-Scene Coordinator, augmented by personnel from RDT&E 
Program and the California OSPR.  The Unified Area Command eventually established 
an Alternative Response Technology Team (ART Team), which received and examined 
more than 100,000 submissions during the response.  In the years since the event, the 
OSPR JITF, led by API and including both private and government expertise, endeavored 
to create an operational protocol designed to evaluate and, if possible, exploit new and 
innovative response technologies.   
 
Although ARTES and IATAP have different approaches, efforts are underway to 
synchronize the two systems.  The Interagency Committee has been briefed on these 
processes, and will continue to maintain awareness of these processes as well as engage 
industry and government agencies, as appropriate, to ensure the best implementation and 
management of future industry and government technology review processes.  
 

9) Oil-in-Ice Recovery Demonstration Exercises – The USCG Research and Development 
Center (RDC) is conducting an on-going series of demonstrations and exercises to 
develop and validate equipment and techniques that can be used successfully to detect, 
track, and recover oil in ice-filled waters under all conditions.  The demonstrations and 
exercises involve deployment of small unmanned aerial vehicle (UAV) systems, 
unmanned underwater vehicles (UUVs), remotely operated vehicles, tethered observation 
balloons, ice radar systems, and different skimmer systems.  Key activities of an oil spill 
response in the Arctic testing included:  ability to search above and below an ice floe; 
ability to detect spilled oil; ability to produce data to be used to plot the safest course to 
the spilled oil; ability to deploy a brush skimmer to recover the spilled oil; and ability to 
monitor the recovery operation (above and below the ice) to ensure complete recovery.  
To date, the USCG conducted three Oil-in-Ice Demonstrations in the Great Lakes in 
April 2011, January 2012, and February 2013.  In addition, the USCG conducted two 
Arctic Shield exercises in summer 2012 (June through October) and September 2013.  
The USCG RDC released a video to document the 2012 Arctic Shield Spilled Oil 
Response System (SORS) demonstration.7  The following Interagency Committee 
agencies have participated in one or more of the exercises: NOAA, BSEE, and USN.   
 

10) BP Deepwater Horizon Natural Resource Damage Assessment (NRDA) - NOAA, EPA, 
USDA and the DOI, along with other State resource agencies, are natural resource 
trustees for the Deepwater Horizon NRDA.  Over the course of the NRDA process, the 
trustees are assessing and quantifying the nature and extent of the injuries to natural 
resources (and the services they provide) caused by the release of the oil and other 
substances, and associated response actions.  The trustees are developing and 

                                                 
7 The 2012 Arctic Shield video is available at: ArcticShield2012SORS_Update.wmv  
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implementing restoration and monitoring plans.  They conducted over 150 studies and are 
in the process of completing studies on various natural resources within the Gulf of 
Mexico that may have been impacted by the oil spill.  These resources range from 
deepwater corals to sea turtles to birds as well as studies on aquatic and nearshore 
habitats.  Damage assessment studies include:  avian toxicity, nesting Loggerhead and 
Kemp’s ridley sea turtles, Gulf sturgeon, beaches and marshes, offshore and nearshore 
aquatic habitats and resources, and aquatic organism toxicity studies.  These assessments 
provide the basis for determining restoration needs that address injury to natural 
resources and the public's  lost use of those resources.    

 
Member Participation in Workshops and Conferences 
 
Each year a variety of workshops and conferences are held that address various facets of the 
petroleum industry and oil pollution research.  The Interagency Committee monitors these to stay 
abreast of the latest topics and issues that support on-going and future research initiatives.  The 
Interagency Committee’s member organizations participate in or directly sponsor many of these 
workshops and conferences.  To increase the communication and networking benefits across the 
oil pollution research community, the Interagency Committee has devoted a specific area of its 
website to tracking and publicizing these conferences and workshops, including their associated 
website links and basic support documents.  
 
In this reporting period, several workshops, conferences, and other forums addressed oil spill 
research needs or provided participants with opportunities to expand their capabilities to address 
oil spills.  The Interagency Committee maintained a visible presence in several of these events by 
sponsoring, planning, and participating in the events.  Key forums in which the Interagency 
Committee participated include:  
 

1) 2014 International Oil Spill Conference (IOSC) – During the reporting period, the 
USCG, EPA, NOAA, and BSEE played key roles in planning for the 2014 IOSC in 
partnership with the API.  The USCG chaired the Program Committee, which solicited 
and evaluated a record number of 399 abstracts for papers and posters in 38 topic areas 
covering diverse topics such as oil spill modeling, dispersant use policies and 
applications, arctic issues, and cutting-edge response technologies.  BSEE managed 
planning for on-water demonstrations of oil pollution prevention and cleanup systems 
including UAV surveillance and cutting edge response technology.  NOAA designed a 
suite of 12 short courses on oil pollution issues.  EPA organized a film festival and 
photography contest to garner additional interest from conference participants. 
 
All accepted papers and posters are published in the conference’s Proceedings – thereby 
adding to over 40 years of published oil spill research literature generated by the 
Conference.8  The IOSC contracted with AllenPress Inc to establish a new website at 
www.ioscproceedings.com to make all past and future IOSC Proceedings publicly 
available.  This new website contains more than 3,000 articles addressing a variety of oil 
pollution topics that have been presented at the IOSC for the past 40 years.  All future 
conference proceedings will be in electronic format only.  

  

                                                 
8 The 2014 technical program and past archive of papers can be accessed at: www.iosc.org. 
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Research-oriented conferences and workshops like the IOSC are key venues for 
promoting effective collaboration and communication between industry, academia, and 
the government.  Member organizations of the Interagency Committee have been long-
time supporters of the IOSC and similar conferences. 

 
Since 1973, the USCG and EPA have managed the IOSC alongside the API.  NOAA and 
BSEE joined later and the current IOSC permanent sponsorship team consists of seven 
domestic and international organizations, four of whom are members of the Interagency 
Committee.  The goals of the IOSC are:  “To promote an international exchange of 
information and ideas dealing with spill prevention, planning, response and restoration 
processes, protocols and technology” and “To promote international sharing of best 
practice as it relates to management of the varied impacts of oil spills and their 
aftermath.”   
 
The IOSC is part of the “triennial conference series,” which is also comprised of its 
European and Australian counterparts known as Interspill and Spillcon, respectively.  All 
three conferences are major venues for hosting the latest oil pollution research 
communications and technology displays.  In 2005, the conference organizers agreed to 
work on a three-year cycle to avoid overlap and reduce the travel/financial burden of 
government and industry participants.  
 

2) Ohmsett Upgrade Workshop – On January 28-29, 2013, BSEE sponsored a workshop on 
the feasibility of upgrading the Ohmsett facility to support the research venue needs for 
subsea application of dispersants.  Eighteen international experts gathered at the facility 
to discuss the range of subsea dispersant research projects, the facilities available to 
conduct the needed research, and the gaps between the two.  Several potential upgrades to 
the Ohmsett facility were identified that could significantly enhance the capability of the 
existing research venues, and their ability to translate research results to the open-ocean 
environment.  BSEE is reviewing those recommendations and working on establishing an 
implementation plan for those deemed feasible given environmental, construction, and 
funding constraints. 
 

3) Government/Industry Pipeline R&D Forum – On July 18-19, 2012, PHMSA sponsored 
the Government/Industry Pipeline R&D Forum in Arlington, VA.  This two-day event 
occurs periodically to generate a national research agenda that fosters solutions for the 
many challenges with pipeline safety and protecting the environment.  Some Interagency 
Committee members attended and participated at the forum, which allows public, 
government, and industry pipeline stakeholders to develop a consensus on the technical 
gaps and challenges for future research.  It also reduces duplication of programs, factors 
on-going research efforts, leverages resources and broadens synergies.  The national 
research agenda coming out of these events aligns with the needs of the pipeline safety 
mission, makes use of the best available knowledge and expertise, and considers 
stakeholder perspectives.   

 
4) Consensus Ecological Risk Assessment Workshops in Northwest Arctic Alaska – During 

October and November 2011, the USCG sponsored two Consensus Ecological Risk 
Assessment Workshops in Anchorage and Kotzebue, Alaska to assess environmental 
tradeoffs associated with oil spill response technologies.  The 35 stakeholders and 
trustees participating in the workshop included representatives from the USCG, NOAA, 
and USFWS.  The workshop considered a hypothetical oil spill scenario in which 
400,000 gallons of intermediate fuel oil spilled in the Bering Strait.  The workshop 
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participants then evaluated the benefits and drawbacks of response options for this 
scenario.  These options included mechanical methods, chemical dispersants, and 
shoreline protection and cleanup.  The workshop consensus was that none of the response 
options and opportunities would be completely effective in preventing injury to 
ecological and cultural resources and values.  This was the first workshop of its kind to 
be conducted in an Arctic environment.   

 
5) GoMRI/FEDS Meeting – GoMRI sponsored a meeting on Federal Implications of 

GoMRI Research Findings on Federal Oil Spill Response and Restoration on June 27-28, 
2013.  This meeting brought members of the Interagency Committee together with 
researchers from GoMRI to discuss research of common interest and Interagency 
Committee activities.  

 
6) 5th Symposium on the Impacts of an Ice-Diminishing Arctic on Naval and Maritime 

Operations – This symposium, conducted on July 16-18, 2013 in Washington, DC, was 
co-hosted by USARC and the National Ice Center, a multi-agency operational center 
operated by the USCG, NOAA, and the Navy.  The symposium addressed the changing 
Arctic sea ice environment and the current and future implications on maritime 
operations, including how the changes could affect oil spill risks.   
 

7) Development of a 5-year Strategic Plan for Oil Spill Research in Canadian Waters – The 
Representatives of the Interagency Committee from the USCG, USARC, and BSEE 
participated in this workshop sponsored by Canada’s Environmental Studies Research 
Fund in Calgary, Alberta, Canada on January 28-29, 2013.   

 
8) Pacific States/British Columbia Oil Spill Task Force Oil Spill R&D Project Workgroup – 

On December 16, 2012, the USCG and NOAA participated in a workgroup conference 
call with representatives from oil spill programs in Canada, Alaska, California, Oregon, 
and Washington.  This meeting enabled the participants to share information on their oil 
spill research and development projects.   
 

9) Deepwater Horizon Oil Spill Principal Investigator Workshop – On October 25-26, 2011, 
the USCG, BOEM, and NOAA participated in this SOST-sponsored workshop to share 
research results and discuss needed additional research stemming from the BP Deepwater 
Horizon oil spill.  The final report from this workshop was used as a reference for 
identifying research Needs for the Interagency Committee’s OPRTP. 

 
Website and Other Outreach 
 
The Interagency Committee continued to build upon the utility of its website at 
www.iccopr.uscg.gov, which launched during the previous reporting period.  The Interagency 
Committee frequently updates the content to provide up-to-date announcements of research 
news, meetings and conferences, and links to documents or sources of information useful to the 
research community.  The website serves as an invaluable tool for communicating Interagency 
Committee activities to the public and other research partners.  It supports the Interagency 
Committee’s outreach and coordination responsibilities by providing continued awareness about 
the broad array of oil pollution research projects, stakeholders, and databases available.  The 
website also serves as a traffic hub that connects public visitors or Interagency Committee 
members to supporting documents or other research-related websites.   
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Member agencies have websites that serve as additional tools to convey information on research 
initiatives to partners and the public.  The Interagency Committee website contains links to these 
member sites.  In addition, several member agencies have newsletters that they use to highlight 
agency activities, including oil spill-related research.  Examples include the BOEM Ocean 
Science quarterly newsletter, the semi-annual Ohmsett Gazette, USARC Arctic Daily Update by 
e-mail, the USFWS Fish & Wildlife News, DOE’s quarterly Fossil Energy Today, and several 
NOAA programmatic newsletters.   
 
 

V. Future Activities 
 
The Interagency Committee recognizes that oil spills will continue to be a hazard as long as oil is 
used as a fuel source.  The United States continues to recover from major spills such as the BP 
Deepwater Horizon and Enbridge Pipeline oil spills, as well as other spills around the country.  
Although great strides were made in oil spill research during the FY 2012 and 2013 period, there 
is still much work to be done to address lessons learned from these spills and meet the challenges 
of emerging hazards.  Therefore, the Interagency Committee will continue to move forward to 
promote research and development in the four research classes:  Preparedness, Prevention, 
Response, and Injury Assessment & Recovery.  Future initiatives include: 
 

1) Oil Pollution Research and Technology Plan Update – The highest priority of the 
Interagency Committee is to complete the update of its 2013-2018 OPRTP.  The 
Interagency Committee will use its new Oil Pollution Research Categorization 
Framework and the 2013-2018 OPRTP to monitor and measure research progress within 
the government, academia and industry for the next six years.  
  

2) BP Deepwater Horizon Research – The response and recovery from the BP Deepwater 
Horizon oil spill continue to generate a large number of research initiatives and studies.  
At least 15 different programs are currently operating, or being developed, to address the 
effects of the BP Deepwater Horizon oil spill and restore the Gulf of Mexico ecosystem 
and economy.  The Interagency Committee is actively involved in efforts to coordinate 
the work of these programs and will continue to monitor, identify, and facilitate 
interconnections between the numerous research projects funded by industry, academia, 
and the government.  The Interagency Committee will also continue to closely monitor 
the after-action reports, NRDA studies, and other reports about the accident to help 
identify and prioritize new research needs.   
 

3) National Academy of Sciences – The Interagency Committee will continue to work 
closely with NAS as it implements the 30-year NAS Gulf Program “focused on human 
health and environmental protection including issues relating to offshore oil and 
hydrocarbon production and transportation in the Gulf of Mexico and on the United 
States’ outer continental shelf.”  The NAS Gulf Program will carry out studies, projects, 
and other activities in three basic categories:  research and development, education and 
training, and environmental monitoring.  The NAS Gulf Program was established under 
Guilty Plea Agreements reached by the U.S. Department of Justice with BP Exploration 
& Production, Inc. and Transocean Deepwater Inc. to settle criminal charges stemming 
from the BP Deepwater Horizon oil spill.  A key provision in both agreements is that, at 
least once a year, NAS must seek the recommendations of the Interagency Committee,  
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BSEE, and BOEM concerning the administration of the NAS Gulf Program.  The 
Interagency Committee will expand upon its initial recommendations to NAS and 
establish the process for interactions between NAS and the Interagency Committee. 

 
4) Website for Research and Development –With the establishment of its basic website, the 

Interagency Committee is exploring the feasibility of a greater information technology 
challenge – the development of an online comprehensive oil pollution research library 
and informational database.  This online resource will potentially hold an archive of the 
literally thousands of published studies related to oil pollution research.  The site would 
also host active data-sharing services related to on-going research initiatives.  The 
Interagency Committee will work with the NRT S&T to evolve this concept. 

 
5) Support the International Oil Spill Conference (IOSC) – The Interagency Committee will 

continue to support the 2014 IOSC in Savannah, GA on May 5-8, 2014 and future IOSC 
events.  Four Interagency Committee members, USCG, EPA, BSEE, and NOAA, are 
members of the Conference’s Managing Executive Committee.  The IOSC has a 43-year 
proven track record for maximizing communications within the oil spill research 
community.  Therefore, the Interagency Committee leverages the IOSC to meet many of 
its Title VII obligations and use it as a communications hub for international and 
domestic researchers.  

 
6) Arctic Research Gaps and Needs – In the past decade, a number of research projects in 

the public and private sectors have focused on arctic and cold-weather response issues 
and impacts associated with oil spills.  With the potential for increased shipping and 
exploration activities in this region, arctic research needs continue to grow.  Member 
organizations of the Interagency Committee are addressing their own issues and 
responsibilities associated with activities in the arctic.  Consequently, the collective 
information and perspectives of the member organizations will help shape the 
Interagency Committee’s understanding of, and communications related to, cold weather 
research.  The Interagency Committee will continue to gather information from other 
venues, such as workshops and meetings coordinated by USARC, NOAA, and other 
agencies.   
 
In 2012, some Interagency Committee member organizations contributed funding to NAS 
to initiate a study called Responding to Oil Spills in Arctic Marine Environments.  The 
National Research Council will assess the current state of science and engineering 
regarding oil spill response and environmental assessment in the Arctic region (with a 
specific focus on the Bering Strait and north), with emphasis on potential impacts in U.S. 
waters.  As part of its report, the NRC-appointed committee will assess existing decision 
tools and approaches that utilize a variety of spill response technologies under the types 
of conditions and spill scenarios encountered at high latitudes.  The report will also 
review new and on-going research activities (in both the public and private sectors), 
identify opportunities and constraints for advancing oil spill research, describe promising 
new concepts and technologies for improving the response, including containment 
(surface and subsurface) approaches to reduce spill volume and/or spatial extent, and 
recommend strategies to advance research and address information gaps.  The 
Interagency Committee is eagerly waiting for the completion of this report to identify and 
prioritize new Arctic research needs. 
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7) Continued Outreach to Non-Federal Stakeholders – The Interagency Committee will 
continue to proactively reach out to non-federal stakeholders to gain insights into 
additional research needs, share research results and ideas, and to promote advancements 
in the state of oil pollution research and technology.  The Interagency Committee will 
continue its practice of inviting speakers from state industry programs, industry and 
academia to present information on their research during quarterly meetings.  In addition, 
many members of the Interagency Committee will participate in the International Oil 
Spill Conference and other forums as a means to reach out to industry and academic 
experts from around the world.  
 

8) Addressing Emerging Issues and Challenges – The Interagency Committee will continue 
to monitor the state of the art in oil spill prevention and response and in the conditions 
that create oil spills risks.  Offshore drilling operations are moving into deeper waters on 
the OCS, which poses additional challenges for responding to a subsea release.  Oil 
production and shipping in the Arctic Ocean is increasing as the levels of sea ice diminish 
thereby increasing the risk of spills in remote areas where response efforts could be 
challenging.  Oil production patterns are also changing as technology has enabled greater 
production from tar sands.  Inland spill risks may also be increasing as the transport of 
crude oil via pipeline and railcars has increased.  The Interagency Committee members 
will continue to monitor these and any other emerging trend to consider their effects and 
make appropriate recommendations for research to address the associated challenges.  In 
any event, the 15 member organizations have the breadth of skills and expertise needed to 
identify and coordinate the needed research to address the associated oil spill risks.   
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IV. List of Acronyms 
 
ADIOS Automated Data Inquiry for Oil Spills 
ADCNR  Alabama Department of Conservation and Natural Resources 
AGU American Geophysical Union 
AI American Innovations Ltd. 
AR Augmented Reality  
AMAPPS Atlantic Marine Assessment Program for Protected Species 
AOML NOAA’s Atlantic Oceanographic and Meteorological Laboratory  
API American Petroleum Institute 
ART Alternative Response Technology 
ARTES Alternative Response Tool Evaluation System 
ASAMM Aerial Surveys of Arctic Marine Mammals 
ASME American Society of Mechanical Engineers 
ASTM American Society for Testing and Materials 
ATON Aids to navigation 
AUV Autonomous Underwater Vehicle 
UAVSAR Uninhabited Aerial Vehicle Synthetic Aperture Radar  
BAA Broad Agency Announcement 
BFT  Baffled Flask Test 
BHT Butylated hydroxytoluene 
BOEM Bureau of Ocean Energy Management 
BOEMRE Bureau of Ocean Energy Management, Regulation and Enforcement 
BOP  Blowout Preventer 
BP British Petroleum 
BSEE  Bureau of Safety and Environmental Enforcement 
BT Benefit Transfer 
BTFM Bacti-Twist Filter Media  
CAFE Chemical Aquatic Fate and Effects 
CAG Collision, allision, and grounding 
CCoast Guard Canadian Coast Guard 
CEDRE  Center of Documentation, Research and Experimentation on Accidental Water 
  Pollution 
CETAP Cetacean and Turtle Assessment Program  
CFR Code of Federal Regulations 
CNT Carbon Nanotubes 
CORN Coordinated Oil-spill Response Network  
CRRC Coastal Response Research Center 
CRREL US Army Cold Regions Environmental Laboratory  
CT Coil Tubing 
CTWSRO  Confederated Tribes of the Warm Springs Reservation of Oregon 
DDE Dynamic Dispersion Effectiveness   
DE  Dispersant Effectiveness 
DFO Department of Fisheries and Oceans Canada  
DHIC Digital Holographic Imagery Camera 
DHS U.S. Department of Homeland Security 
DMAC Data Management and Access Committee 
DOC U.S. Department of Commerce 
DOE U.S. Department of Energy 
DOI U.S. Department of the Interior 
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DOR Dispersant-to-Oil Ratio 
DOT U.S. Department of Transportation  
DTox Dispersant and Chemically Dispersed Oil Toxicity Database  
DWH Deepwater Horizon 
DWH-IR Deepwater Horizon Institutional Repository 
EA Effervescent Atomizers  
EDRC Effective Daily Recovery Capacity 
EEMS Excitation Emission Matrix Spectroscopy  
EPA U.S. Environmental Protection Agency 
ERD Environmental Research Division 
ERMA® Environmental Response Management Application  
ERSP Estimated Recovery System Potential 
ERW Electrical resistance weld (ERW  
ESB Environmental Specimen Bank 
ESP Environmental Studies Program  
EVOS Exxon Valdez oil spill 
FAMES Fatty Acid Methyl Esters 
FBA Flow-Blurring Atomizers 
FFA Free Fatty Acids  
FGB Flower Garden Banks 
FIT Florida Institute of Technology 
FOIA Freedom of Information Act 
FPSO Floating, Production, Storage and Offloading  
FY Fiscal Year 
GAO U.S. Government Accountability Office 
GNOME General NOAA Operational Modeling 
GOM Gulf of Mexico 
GOMA Gulf of Mexico Alliance 
GoMRI Gulf of Mexico Research Initiative 
GOMURC Gulf of Mexico University Research Consortium 
GOODS GNOME Online Oceanographic Data Server  
GPR Ground Penetrating Radar 
HIPPS High-integrity pressure protection system 
HPHT High Pressure High Temperature 
IATAP Interagency Alternative Technology Assessment Program 
ICCOPR Interagency Coordinating Committee on Oil Pollution Research 
ICIFT Intelligent Casing-Intelligent Formation Telemetry  
IMO International Maritime Organization 
IOSC International Oil Spill Conference 
IR Infrared 
ISB In situ burning 
IWG-OP Interagency Working Group on Ocean Partnerships  
JIP Joint Industry Project 
JITF Joint Industry Task Force 
LISST Laser In-Situ Scattering Transmissometry 
MAOP Maximum Allowable Operating Pressure  
MARAD Maritime Administration 
MARINe Multi-Agency Rocky Inter-tidal Network 
MEPC IMO Marine and Environmental Protection Committee  
MMHSRP Marine Mammal Health and Stranding Response Program 
MMS the former Minerals Management Service 
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MSDC Modular Stacked Direct Current 
MSP Maximum Source Pressure 
NAS National Academy of Sciences 
NASA National Aeronautical and Space Administration 
NBSB National Biological Specimen Bank 
NCCPS National Contingency Plan Product Schedule 
NCP National Contingency Plan 
NESDI Navy Environmental Sustainability Development to Integration Program 
NGI Northern Gulf Institute 
NIEHS National Institute of Environmental Health Sciences 
NIH National Institute of Health 
NIOSH National Institute for Occupational Safety and Health 
NIST National Institute of Standards and Technology 
NMFS NOAA’s National Marine Fisheries Service  
NMMTB National Marine Mammal Tissue Bank 
MWM Meandering Winding Magnetometer   
NOAA National Oceanic and Atmospheric Administration 
NOPP National Oceanographic Partnership Program 
NRC U.S. National Research Council 
NRDA Natural Resource Damage Assessment 
NRMRL National Risk Management Research Laboratory 
NRT National Response Team  
NSTC  National Science and Technology Council   
NSWCCD Naval Surface Warfare Center Carderock  
NTIS National Technical Information Service 
NVESD Night Vision and Electronic Sensors Directorate 
OCIO Office of Chief Information Officer 
OCS Outer Continental Shelf 
OEM Office of Emergency Management   
OMA Oil Mineral Aggregate 
OPA 90 Oil Pollution Act of 1990 (Public Law 101-380) 
OPeNDAP Open-source Project for a Network Data Access Protocol 
OPRTP Oil Pollution Research and Technology Plan 
ORD EPA’s Office of Research and Development 
ORR NOAA’s Office of Response and Restoration 
OSE Observing System Experiment 
OSHA Occupational Safety and Health Administration 
OSPR JITF Oil Spill Preparedness and Response Joint Industry Task Force 
OSRO Oil Spill Removal Organizations 
OSSE Observing System Simulation Experiment   
OSTP White House Office of Science and Technology Policy 
OWS Oil/Water Separators   
PAHs Polycyclic aromatic hydrocarbons 
PBC Prudhoe Bay Crude 
PDI Phase Doppler Interferometry  
PHMSA Pipeline and Hazardous Materials Safety Administration 
PIGPEN Proactive Infrasonic Gas Pipeline Evaluation Network  
PNU Polymer Nanotube Umbilical 
PSI Physical Sciences Inc. (PSI) 
PWSRCAC Prince William Sound Regional Citizen’s Advisory Council 
R&D Research and Development 
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RCPC Reverse-Circulation Primary Cementing  
RDC U.S. Coast Guard Research & Development Center 
RDT&E Research, Development, Test & Evaluation  
ROV Remotely Operated Vehicle 
RULET Remediation of Underwater Legacy Environmental Threats 
S&T Science and Technology 
SAB EPA’s Science Advisory Board 
SAG API’s Spill Advisory Group 
SCC Stress Corrosion Cracking 
SDLC System Development Life Cycle  
SERDP Navy Strategic Environmental Research and Development Program 
SHM Structural Health Monitoring 
SLARP Slug Loading & Response in Pipelines, Risers and Jumpers  
SLC South Louisiana Crude Oil 
SNR Signal to Noise Ratio 
SORS Spilled Oil Response System 
SOST NSTC Subcommittee on Ocean Science and Technology 
SPAR Seagoing Platform for Acoustic Research 
SRA Standing Research Area 
SSC SD Navy’s SPAWAR Systems Center, San Diego  
SWAs Surface Washing Agents 
TAC ASTM Technical Advisory Committee 
THP Thermal Hydrate Preventer   
TLP Tension Leg Platform 
TPAH Total Polycyclic Aromatic Hydrocarbons 
TRL Technology Readiness Level 
t-sis Tendral Statistical Interpolation System 
UAV Unmanned Aerial Vehicle 
UMCES University of Maryland Center For Environmental Science  
UME Unusual Mortality Event 
UNH University of New Hampshire 
USACE U.S. Army Corps of Engineers 
USARC U.S. Arctic Research Commission 
USATONS U.S. Maritime Aids to Navigation System  
USCG U.S. Coast Guard 
USFA U.S. Fire Administration 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geologic Service 
USN U.S. Navy 
VOC Volatile Organic Compounds 
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VII. Appendices 
 
(A) FY 2012-2013 Interagency Committee Member Publications 
 
(B) FY 2012-2015 Interagency Committee Member Projects 
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9 The Interagency Committee monitors a variety of oil pollution research projects conducted by other non-Committee 
entities and, for purposes of brevity, only those research projects funded and managed by Interagency Committee 
members (includes those principally having access to the Oil Spill Liability Trust Fund) are listed in the appendices.  The 
research projects are presented using the Interagency Committee’s new Oil Pollution Research Categorization 
Framework.  Projects are listed within their relevant Classes and SRAs. 
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PREPAREDNESS 
 
Pre-Spill Baseline Studies 
 
Gulf 3-D Operational Current Model Pilot Project – Phase I (08121-2801-02) 
Contracting Agency:  DOE, Portland State University 
Estimated Completion:  2014 
The aim of Phase I of this project is to evaluate the skill of several ocean circulation numerical 
models for their possible use in an operational forecast system for the Gulf of Mexico. The ocean 
currents in the Gulf can extend through the water column and can have speeds that constitute a threat 
to maritime operations and safety. Thus, the models need to forecast the position and strength of the 
highly variable ocean currents associated with the Gulf Loop Current and the large clockwise eddies 
it sheds on the time scale of several months to a few years.  At the end of Phase I, a single model, or 
an ensemble of models, will be recommended for a real-time demonstration, evaluation, and further 
development of the forecast system in Phase II. 
 
Effect of Climate Variability and Change in Hurricane Activity in the North Atlantic (10121-4802-
01) 
Contracting Agency:  DOE, University Corporation for Atmospheric Research 
Estimated Completion:  2015 
The overall objective of this work is to help provide better planning guidelines to enable improved 
design of structures and operating procedures that will provide more efficient future oil and gas 
production and aid in the minimization of environmental and safety risks. The immediate goal of this 
project is to provide industry with credible projections of future hurricane activity in the Gulf of 
Mexico together with an assessment of direct impacts on safety, environmental risk, and production. 
 
Atlantic Marine Assessment Program for Protected Species (AMAPPS) 
Contracting Agency:  BOEM, NOAA/NMFS, USFWS, USGS, DoD 
Estimated Completion:  2014 
BOEM is actively collecting new information about whales, turtles and birds through the on-going 
AMAPPS to fill data gaps in the distribution, abundance, migration, and habitat of endangered and 
non-endangered marine species. This multi-agency effort involving BOEM, NOAA, U.S. Geologic 
Service (USGS), USFWS, and the Department of Defense expands upon previous studies under 
BOEM’s Cetacean and Turtle Assessment Program (CETAP), which helped define critical habitat for 
protected species in the North Atlantic between North Carolina and Nova Scotia.  
 
The AMAPPS effort includes seasonal vessel and aerial surveys to quantify abundance and 
distribution of protected species and to produce spatially explicit density distribution maps. The 
results will support environmental assessments and programs that monitor risk of extinction and 
recovery of the species detected during the surveys.  The results will also provide important input to 
oil and gas leasing decisions as well as NRDA efforts in the event of an oil spill.   
 
The AMAPPS spatial modeling efforts will be integrated into online or distributed products. In 
addition, the collected data will be incorporated into modeling efforts in an interactive manner to 
allow users to develop customized models for times and areas of interest. This effort will build off the 
Strategic Decision Support System developed jointly by NOAA and Duke University and funded by 
the Navy Strategic Environmental Research and Development Program (SERDP). Paper products 
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expected to be produced by the project include at a minimum: annual updates to the Atlantic Ocean 
and Gulf of Mexico Marine Mammal Stock Assessment Report, annual reports of survey results, and a 
peer reviewed journal manuscript describing the model development and results. 
 
 

Information Management and Decision Systems 
 
Effective Daily Recovery Capacity (EDRC) Project 
Contracting Agency:  BSEE  
Completed:  December 7, 2012 
EDRC is the calculated capacity of oil recovery devices as determined by using a defined formula 
that accounts for limiting factors such as daylight, weather, sea state, and emulsified oil in the 
recovered material.  The regulatory EDRC calculation provides a mathematical method for estimating 
the capabilities of a skimmer based on the de-rating of its pump’s nameplate capacity.  Enforced by 
the USCG and the BSEE, EDRC was the first effort to quantify oil spill recovery equipment 
following the Exxon Valdez oil spill in Prince William Sound.  The BP Deepwater Horizon oil spill 
response highlighted that the EDRC for an oil skimmer may not be an effective or accurate planning 
standard and predictor of oil response equipment recovery capacity.  EDRC is a metric that greatly 
influences vessel and facility response planning standards nationwide and established the basis for the 
initial capitalization of Oil Spill Response Organizations (OSROs) in the U.S.  The primary EDRC 
regulations are located in 33 CFR 154, Appendix C and CFR 155, Appendix B; and 30 CFR 254.44, 
which are administered by the USCG and BSEE, respectively.  EDRC is also included by reference in 
40 CFR 112 of the EPA.  
 
There were three primary objectives of this project: (1) prepare an objective and independent 
assessment to scientifically validate the most appropriate methodologies for estimating the EDRC of 
oil skimming systems; (2) provide recommendations for EDRC improvements to inform oil spill 
planning and preparedness; and (3) make recommendations for new EDRC methodologies and 
guidelines for response systems deployed in near-shore and offshore operating environments.   
 
The main recommendation from this project is the development of a new system approach to 
determining oil recovery capacity.  The proposed Estimated Recovery System Potential (ERSP) is an 
operationally-based calculation to estimate daily recovery potentials for nearly any skimming 
configuration (i.e., large or small, offshore or near-shore) while also allowing for the optimization of 
system components to maximize recovery capability. The project was peer reviewed by an expert 
panel established by the National Research Council Ocean Studies Board. Overall, it was determined 
that the proposed ERSP was a substantial improvement over the current EDRC method currently 
employed. 
 
Responding to Oil Spills in Arctic Marine Environments  
Contracting Agency:  USARC, NOAA, USCG, BOEM, and BSEE 
Estimated Completion:  2014 
The National Research Council Ocean Studies Board is assessing the current state of science and 
engineering regarding oil spill response and environmental assessment in the Arctic region (with a 
specific focus on the Bering Strait and north), with emphasis on potential impacts in U.S. waters.  As 
part of its report, the NRC-appointed committee will assess existing decision tools and approaches 
that utilize a variety of spill response technologies under the types of conditions and spill scenarios 
encountered at high latitudes.  The report will also review new and on-going research activities (in 
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both the public and private sectors), identify opportunities and constraints for advancing oil spill 
research, describe promising new concepts and technologies for improving the response, including 
containment (surface and subsurface) approaches to reduce spill volume and/or spatial extent, and 
recommend strategies to advance research and address information gaps.  The committee will also 
assess the types of baselines needed in the near-term for monitoring the impacts of an oil spill and for 
developing plans for recovery and restoration following an oil spill in U.S. or international waters 
where a spill could potentially impact U.S. natural resources.  http://dels.nas.edu/Study-In-
Progress/Responding-Spills-Arctic/DELS-OSB-09-02  
 
OCIO-managed DWH Institutional Repository  
Contracting Agency:  NOAA CIO  
Estimated Completion:  On-going  
NOAA’s Office of Chief Information Officer (OCIO) partnered with the National Technical 
Information Service (NTIS) to develop the Deepwater Horizon Institutional Repository (DWH-IR), 
which serves as a searchable, online index of thousands of publicly cleared DWH files located across 
NOAA data centers, Line Offices, libraries and websites.  The DWH-IR is the result of NOAA’s need 
to ensure the agency’s DWH data and information is preserved, available and easily accessible 
through a single site; http://noaa.ntis.gov.  The Institutional Repository Technology provides several 
benefits:  

 Offers a cloud-based solution to host and disseminate data and information 
 Promotes shared services across agencies and the federal landscape 
 Reduces cost and effort associated with: hosting and maintaining multiple, redundant web 

sites, managing NOAA records, publishing Freedom of Information Act (FOIA) records, 
responding to eDiscovery requests 

 Serves as a data and information management model for real-time use during future response 
and restoration efforts 
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PREVENTION 
 

Offshore Facility and Pipeline Design, Inspection, and Monitoring 
 
Deepwater Blowout Preventer (BOP) Reliability & Well Kicks – Phase I  
Contracting Agency:  BSEE 
Completed:  August, 2012 
To meet the increased demand for deepwater drilling services, several new floating drilling rigs 
dedicated for deepwater drilling have been put into service over the past decade, yielding a newer 
generation of rigs that include new technology in terms of subsea BOPs.  The major new 
improvements are the modern control system, locking system for rams, high capacity shear rams, 
more compact preventers, increased number of ram preventers, and more emergency shear and 
disconnect systems.  The performance of these new BOP systems had not been systematically 
evaluated since BSEE’s last BOP reliability studies performed in 1999 and 2001.  The primary 
objectives of this study was to establish: (1) an updated reliability overview of deepwater subsea 
BOPs used in the Gulf of Mexico, U.S. OCS waters during 2007 – 2009; and, (2) a quantified 
overview of the deepwater well kick frequencies and important parameters contributing to the 
deepwater kick frequency in the various areas.  Through the current study and the previous study, 130 
kicks were identified.  The results revealed that there is a limited need for cutting the casing during an 
emergency because a casing or liner was never across the BOP when these kicks occurred.  The 
conclusions were that a BOP test ram will reduce the probability of a successful closure of the BOP 
because it will add potential leakage paths in the stack below the lowest pipe ram preventer.  A BOP 
test ram will also reduce the quality of the wellhead connector test.  Another conclusion was that two 
sealing shear rams would be the preferred option in any deepwater subsea BOP stack.  The 
importance of two rams will increase with the water depth, due to drilling margin issues and loss of 
position risk for dynamically positioned rigs.  These blind shear rams should have the ability to shear 
any drill pipe in the well.  If a blind shear ram that is able to seal after cutting 6 5/8” tool joint is 
available and proven, it was recommended that at least one of the shear rams should be such a ram. 
 
Formulating Guidance on Hydrotesting Deepwater Oil and Gas Pipelines 
Contracting Agency:  BSEE 
Completed:  January 2013 
As oilfield exploration has moved into deeper waters, BSEE has encountered different approaches to 
hydrotesting deepwater pipelines and risers.  There are various pipeline designs, for example, pipe-in-
pipe and single pipe, which introduce specific problems to the BSEE pipeline engineers when 
considering hydrotest requirements.  For fixed platforms in shallow water, pipeline design parameters 
such as product gradient, water depth, hydrotest pressures, and hydrotest location are well understood 
and accepted.  As pipelines are designed for deeper water depths, environments are being encountered 
that significantly alter the way pipelines are designed, hydrotested, and are assigned regulatory 
specifics such as Maximum Allowable Operating Pressure (MAOP) and Maximum Source Pressure 
(MSP).  As water depths increase to 10,000 feet and beyond, BSEE recognized that there are several 
factors impacting hydrotest methodology that needed to be considered. These factors were studied 
during this project and recommended guidelines were established.   
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SAFEBUCK Phase III & SAFEBUCK GEO Joint Industry Project (JIP) 
Contracting Agency:  BSEE 
Estimated Completion:  December 2014 
This project sets out to increase knowledge, and thereby reduce conservatisms, associated with the 
design process and related limit states of deepwater pipeline design.  Key areas of work include 
undertaking structural reliability analysis to confirm that the SAFEBUCK Design Guideline 
methodology ensures that the pipeline failure probabilities are consistent with industry targets; the 
collection of data on operating pipelines to generate lessons for future design by sharing the 
combined knowledge of lessons learned from recent projects; and the development of a new ‘force-
resultant plasticity model’ to run inside standard software packages, capturing experience from 
modeling and testing lateral pipe-soil interaction. 
	
Slug Loading & Response in Pipelines, Risers and Jumpers (SLARP) Joint Industry Project (JIP) 
Contracting Agency:  BSEE 
Completed:  December 2013 
The goal of this JIP was to investigate and conclude the current state of industry practice and 
technology gaps with respect to evaluating slugging effects on pipeline, spools and riser; to 
investigate alternative methodologies analysis methods for defining slug and turbulence loading and 
assessing structural response in pipeline, spool, and riser; and to develop a best practices guideline for 
modeling and analysis of slug and turbulence loading and response of pipeline, spool, and risers. 
	
Effects of H2S and CO2 in High Pressure High Temperature (HPHT) Wells on Tubulars and 
Cement 
Contracting Agency:  BSEE 
Estimated Completion:  2014 
This project is aimed at improving our understating of the impacts of H2S and CO2 on oil and gas 
tubulars, cement, and commonly used materials in HPHT wells.  It will determine the capability of 
these materials to function properly in harsh downhole environments while attempting to develop 
new cement formulations which are suitable for a HPHT sour gas environment and provide 
recommendations and guidelines to ensure long term integrity of the well. 
 
High Resolution 3D Laser Imaging for Inspection, Maintenance, Repair, and Operations (09121-
3300-06) 
Contracting Agency:  DOE, 3D at Depth LLC. 
Estimated Completion:  2014  
The primary objective of this project is to improve the accuracy and efficiency of the inspection, 
maintenance, and repair of ultra deepwater assets.  3D at Depth LLC, the prime contractor for this 
project, has developed an underwater medium range laser imaging solution to a Technology 
Readiness Level (TRL) 2 capability.  This project includes a consortium of companies that includes 
3D at Depth, CDL Inc., and UTEC Survey.  The project will raise the TRL of 3D at Depth’s 
underwater 3D laser scanner (the LaserFish) from 2 to 5/6.  The objective of the consortium is to 
eventually utilize the technology to improve the processes and methodologies used in underwater 
survey and metrology just as laser scanning has done for terrestrial inspection, maintenance, repair, 
and construction projects.  
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Sensors and Processing for Pipe, Riser, Structure, and Equipment Inspection to Provide Detailed 
Measurements, Corrosion Detection, Leak Detection, and/or Detection of Heat Plumes from 
Degraded Pipeline Insulation (09121-3300-08) 
Contracting Agency:  DOE, Blueview Technologies Inc.  
Completed:  July 2013 
This project developed sensing capabilities that enable: (1) detailed physical measurements of 
underwater pipes and structures for inspection, metrology, and assessment of deflection, curvature, 
and anode condition; (2) detection and identification of external corrosion, pitting, and biologic 
fouling; (3) detection and quantification of gas or petroleum product leaks; and/or (4) detection and 
quantification of heat plumes resulting from cracked or degraded pipeline insulation.  
 
Ultra-Reliable Deepwater Electrical Power Distribution System and Power Components (08121-
2901) 
Contracting Agency:  DOE, GE Global Research 
Estimated Completion:  2014 
The project goal is to design an electrical power transmission and distribution (T&D) system that will 
enable subsea oil and gas production for a deepwater field development scenario; it includes 
designing, building, and qualifying critical components in a system demonstration to advance their 
Technology Readiness Levels (TRLs).  In Phase I, the Modular Stacked Direct Current (MSDC) 
system will be assessed against existing subsea T&D solutions, and critical building block 
components to enable the technology will be identified.  In Phase II, four components will be 
designed, developed, and qualification tested using a demonstration system. 
 
Hydrate Modeling & Flow Loop Experiments for Water Continuous and Dispersed Systems 
(10121-4202-01) 
Contracting Agency: DOE, Colorado School of Mines 
Estimated Completion:  2014 
The project objectives are to: (1) modify the current pressure drop modeling approach to account for a 
free water phase, (2) perform flow loop experiments to identify and quantify the key parameters 
affecting pressure drop, (3) incorporate the pressure drop model with the growth rate model in 
CSMHyK-fw, (4) validate the improved CSMHyK-fw model by predicting flow loop experiments, 
(5) model development for water+gas and water+gas+oil (continuous and partially dispersed) 
systems. 
 
Autonomous Underwater Inspection Using a 3D Laser (10121-4903-02) 
Contracting Agency:  DOE, Lockheed Martin 
Estimated Completion:  2014 
This project integrates the capabilities of two prior projects to evaluate and characterize the viability 
of high resolution underwater 3D laser inspection from an autonomous underwater vehicle (AUV) in 
a local offshore trial.  Current ultra-deepwater laser products are not operable from a moving platform 
and are very short range.  This project incrementally tests a game changing inspection capability 
useful for deepwater facility inspection.  The project will include local offshore tests characterizing 
the 3D laser utility while operating from an AUV.  Future Laser improvements will extend the 
sensing range and increase the speed of sampling further enhancing utility on an AUV. 
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Corrosion and Scale at Extreme Temperature and Pressure (10121-4204-01) 
Contracting Agency:  DOE, Brine Chemistry Solutions, LLC 
Estimated Completion:  2015 
A lack of data and models for corrosion, scale, and stress cracking at the extreme temperatures and 
pressures encountered in ultra-deepwater reservoirs increases the economic and safety risks of 
offshore production.  The objective of this project is to develop the necessary data, models, and 
experimental tools to assess corrosion, stress cracking, and scale formation at extremes of 
temperature and pressure encountered in deepwater development.  The key overall deliverable will be 
a detailed technical manual of recommended decision support guidelines based upon extended 
SAFT/Pitzer models to predict scale and corrosion formation potential in ultra-deep high-pressure – 
high-temperature wells. 
 
More Improvements to Deepwater Subsea Measurement (10121-4304-01) 
Contracting Agency:  DOE, Letton-Hall Group, LLC 
Estimated Completion:  2015 
The objective of the project is to reliably and economically identify and assess flow and well 
production or well control events and conditions for the purpose of preparing the appropriate 
response actions.  The project puts emphasis on the development of techniques and methods that 
reduce the risk of uncontrolled fluid emissions from subsea equipment, such as blowout preventers, 
wellheads and Christmas trees, and risers and flowlines.  
 
All Electric Subsea Autonomous High Integrity Pressure Protection System (HIPPS) Architecture 
(10121-4306-01) 
Contracting Agency:  DOE, GE Global Research 
Estimated Completion:  2015 
The project team will develop an all-electric high-integrity pressure protection system (HIPPS) to 
enable extraction from high-pressure fields and enable expansion of existing low-pressure subsea 
networks.  Phase I of the development effort will research the state of the industry for HIPPS 
architecture, component technology, and functional requirements.  Phase II will select the key 
component technology options and mature the system to TRL 2 using proof-of-concept hardware 
tests.  Control hardware and power delivery and storage hardware may achieve technology readiness 
beyond level 2 with the use of full-scale prototypes in test.  
 
Low Cost Flexible Production System for Remote Ultra-Deepwater Gulf of Mexico Field 
Development: Flexible Production Systems for UDW GOM: Concept Development and 
Comparison of Three Different Solutions (10121-4404-03) 
Contracting Agency:  DOE, Doris Engineering 
Estimated Completion:  2014 
The objective of this project is to study the feasibility of a circular shaped floating platform unit as 
compared to two current floating production unit concepts, semi-sub and spars.  The floater host will 
be located in 2,000-3,000 meters of water depth.  Production will be gathered via four production 
risers from two separate drill centers.  It is planned that gas will be exported with a gas riser/pipeline.  
The drill centers will sustain a total of 10 wells.  Each well will be connected to wet trees controlled 
via umbilicals and power cables.  Artificial lift supplied by either subsea pumps or downhole electric 
submersible pumps, is required.  Processed oil will be directly offloaded from a single offloading 
station.  It is anticipated that capacity for three additional risers for future improved oil recovery via 
water injection and/or future tie-ins will be required. 
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Effects of Fiber Rope-Seabed Contact on Subsequent Rope Integrity (10121-4406-01) 
Contracting Agency:  DOE, Stress Engineering Services, Inc. 
Estimated Completion:  2014 
Objectives of this program include (1) to develop a fundamental technical understanding of the 
effects of fiber-rope/seabed contact, whether accidental or planned, to ensure safe production when 
seabed contact occurs, (2) to better understand the primary cyclic-wear process that reduces the 
strength of fiber ropes so that risks and unsafe conditions can be identified and avoided, and (3) to 
assemble a testing plan and reach agreement between project industry participants and the US 
regulatory agencies for qualifying polyester mooring ropes for incidental seabed contact and seabed 
pre-installation. 
 
Deepwater Direct Offloading Systems - Phase 1 (10121-4407-01) 
Contracting Agency:  DOE, Remora Technology, Inc. 
Completed:  July 2013 
The goals of this project were to develop a system-level qualitative assessment of a safe, novel 
offloading system to enable offloading directly to a tanker from a floating production, storage, and 
offloading unit, to perform a technology readiness level analysis, and to identify opportunities to pilot 
the technology.  This work resulted in a near-field-ready ultra-deepwater direct offloading system that 
minimizes the amount of required equipment and leak paths, resulting in safer and simpler offloading 
methods.  If developed, the system will allow marine hydrocarbon transfer operations at a level of 
safety equal to or better than existing systems. 
 
Composite Riser for Ultra Deepwater High Pressure Wells (07121-1401) 
Contracting Agency:  DOE, Lincoln Composites 
Estimated Completion:  2013 
This project will design a composite riser system which allows ultra‐deepwater and high‐pressure 
well capability using currently available industry standard tensioning capabilities, and construct 
full‐diameter, sub‐length specimens for comprehensive lab testing.  The result of this project will be a 
design solution that is ready for trial/use in the field with proven top‐side tension leg platform (TLP) 
and seagoing platform for acoustic research (SPAR) applications under similar load conditions at 
water depths far exceeding current capabilities. 
 
Ultra-deepwater Dry Tree System for Drilling and Production in the Gulf of Mexico, Phase 2 
(10121-4405-02) 
Contracting Agency:  DOE, Det Norske Veritas 
Estimated Completion:  December 2013 
The primary objective of this project was to mature two concepts of very large floating systems that 
are suitable for drilling and production in up to 10,000-foot Gulf of Mexico Ultra-Deepwater using 
conventional dry trees.  Currently there has been no single dry tree semi-selected as a host platform in 
current industry‐wide studies.  The proposed work is to perform validation and maturation of all 
safety/environmental critical aspects of the concepts so that each concept is ‘project‐ready.’ 
 
Development of Carbon Nanotube Composite Cables for Ultra Deepwater Oil and Gas Fields 
(09121-3300-10) 
Contracting Agency:  DOE, Los Alamos National Laboratory 
Estimated Completion:  2014 
The purpose of this project is to develop a new technology for electrical power cables, using a 
composite of carbon nanotubes (CNT) and copper.  The primary goal is to build a CNT‐copper 
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composite cable with twice the conductivity of an equivalent size pure copper cable.  This composite 
cable should also be lighter and stronger than a comparable copper cable.  The higher conductivity of 
this new power cable will allow more electrical power to be delivered downhole in wells to power 
more boost (pumping) capacity and greater well productivity.  The new cable would transmit 
electrical power more efficiently, with less loss than a copper cable.  The new cable could facilitate 
moving more processing components to the seafloor from surface facilities.  It could also help enable 
extending tiebacks to longer distances while carrying as much or more electrical power along the 
tiebacks.  With its increased ability to carry power where it is most needed, the technology could help 
lower the cost of developing deepwater oil/gas resources. 
 
Ultra-High Conductivity Umbilicals: Polymer Nanotube Umbilicals (PNUs) (10121-4302-01) 
Contracting Agency:  DOE, NanoRidge Materials, Inc. 
Estimated Completion:  2015 
The next step in this continuation project is to achieve a conductivity capability for subsea umbilicals 
(10-6 O•cm in a Polymer Nanotube Umbilical (PNU)) that is at least comparable to that of copper, but 
at a much lower weight.  A polymer nanotube-based high conductivity wire for umbilicals, the cables 
that provide power to satellite wells, will increase the distance that satellite wells can be located away 
from surface facilities, leading to a reduction in energy requirements and a smaller operations carbon 
footprint.  Ultimately, the reduced size and weight of the umbilicals will result in easier and 
potentially safer handling of cable during installation.  It will also decrease the need to build and use 
hubs and platforms, since more efficient power transmission will allow for a subsea option as 
opposed to a platform option in some cases.  The successful application of this technology should be 
able to be extended onshore, resulting in added efficiency and less stress on onshore power grids. 
 
Ultra-Deepwater Riser Concepts for High Motion Vessels (10121-4401-02) 
Contracting Agency:  DOE, Stress Engineering Services, Inc. 
Estimated Completion:  2015 
Research Objectives: (1) Develop a fundamental technical understanding of the differences between 
existing riser concepts to the response of high motion vessels, such as semi-submersibles and ship 
shape floating, production, storage and offloading (FPSO) units.  Dynamic analysis will be used to 
capture riser response to both high and low frequency motions in extreme and fatigue seastates; (2) 
Develop a better understanding of the limitations of each riser concept and their causes.  A risk 
assessment covering all phases of the riser’s life will be key to obtaining this knowledge; (3) 
Assemble a meaningful testing plan, as agreed to between project industry participants and the U.S. 
regulatory agencies and carry out the testing within the agreed project schedule. 
 
 

Onshore Facility and Pipeline Design, Inspection, and 
Monitoring  
 
Non-Destructive Quantitative Residual Stress Assessment Tool 
Contracting Agency:  PHMSA, JENTEK Sensors Inc. 
Completed:  2012  
This new tool utilizes low frequency impedance measurements to quantify the residual stresses 
associated with each type of anomaly to assess the need for pipeline repair or removal.  The low 
frequency impedance detection system must operate outside of the pipeline with a hand-held, probe.  
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The time to complete a full inspection of the mechanical damage will be on the order of tens of 
seconds or minutes, depending upon probe design and other variables. 
 
Future work may include establishing a database of residual stress measurements on selected steels, 
which could be utilized to determine the residual stress during measurements.  The hand-held tool 
could include wireless data transmission or other communications methods to enable accurate 
pipeline operator analysis.  Anticipated results of future work should include a prototype 
measurement system that is validated, and will offer an economical alternative to existing 
technologies while also offering superior performance.  Project reporting is publicly available at: 
https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=416.    
 
Low-Cost, Full Field Tool for In-Ditch Deformation Measurement 
Contracting Agency:  PHMSA, Intelligent Optical Systems, Inc. 
Completed:  2012  
Mechanical damage (typically from third party excavations) is the most frequent cause of leaks and 
ruptures in pipelines.  Surface corrosion is also a threat to pipeline integrity.  Currently used 
techniques for assessing damage by means of in-line inspection and in-ditch tools are not accurate 
enough for reliable determination of fitness for service.  In this project, Intelligent Optical Systems 
determined the feasibility of implementing a novel surface-profiling tool for mechanical damage 
evaluation based on the real-time processing of a single digital image.  
 
This inexpensive, full-field system images the full shape of the damaged region with high accuracy, 
and overcomes current limitations in the assessment process.  In Phase I, Intelligent Optical Systems 
demonstrated the capability to produce surface profiles with the required spatial and depth resolution.  
Intelligent Optical Systems performed measurements on test samples, and compare the data with 
related data obtained with more complex laser-based tools.  Project reporting is publicly available at: 
https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=417.   
 
Development of Non-Destructive In-Service Detection of Damage Severity for Pipeline Steel 
Inspection 
Contracting Agency:  PHMSA, Generation 2 Materials Technology LLC  
Completed:  January 17, 2012  
The project developed a nondestructive tool to quantitatively assess residual stress in pipelines from 
the exterior and through coatings.  Residual stress is a critical factor that determines the cracking 
susceptibility of pipeline steels, but existing methods for measuring mechanical damage in pipeline 
steels are incapable of quantifying the residual stress levels.  A larger gouge or dent does not 
necessarily signify worse damage than a smaller gouge or dent; it is more important to focus on the 
actual residual stress levels induced by damage.  
 
Knowledge of the residual stress levels provides an accurate means to assess the severity of the 
damage and improve the pipeline integrity, ultimately reducing the amount of unnecessary removal 
and repair applications.  The unique use of low frequency impedance sensors will allow for through-
thickness pipeline integrity assessment.  
 
Phase I utilized low-frequency impedance analysis to perform in-situ residual stress measurements on 
simulated mechanically damaged pipeline steel to compare with finite element and other stress 
estimation techniques.  Phase II and Phase III efforts will develop a calibrated portable low frequency 
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impedance tool for in-situ assessment of pipeline damage without removal of coatings.  Project 
reporting is publicly available at: https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=391&btn.  
 
Comprehensive Study to Understand Longitudinal Electrical resistance weld (ERW) Seam Failures 
Contracting Agency:  PHMSA, Battelle Memorial Institute  
Estimated Completion:  2014  
The objective of the proposed project is to assist PHMSA in favorably closing NTSB 
Recommendation P-09-1 arising from the Carmichael Mississippi pipeline rupture involving an ERW 
seam, which directed that PHMSA conduct a comprehensive study of ERW pipe properties and the 
means to assure that they do not fail in service.  The proposed work is anticipated to validate that 
periodic use of the current ERW seam integrity assessment methods (hydrostatic testing and in-line 
inspection using a crack-detection tool) are the best means to prevent ERW seam ruptures.  
 
The work will address the characteristics of ERW seams that make them susceptible to failure, and it 
will identify the factors the pipeline operators must consider in order to assure that their ERW 
pipelines are safe.  The scope was expanded in FY 12 to address broader seam weld challenges 
beyond just low frequency EWR pipelines.  Project reporting is publicly available at: 
https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=390.    
 
Meandering Winding Magnetometer (MWM)-Array Characterization of Mechanical Damage and 
Corrosion 
Contracting Agency:  PHMSA, JENTEK Sensors Inc. 
Estimated Completion:  2104  
This project will advance the JENTEK MWM-Array technology to provide quantitative 
characterization of corrosion and mechanical damage.  This includes characterization through 
coatings/insulation; followed by higher resolution imaging with coatings/insulation removed.  For 
mechanical damage, quantitative characterization includes geometric variations and multidirectional 
residual stresses (near the surface and deeper within the pipeline).  
 
This project will develop capability to detect cracks at damage sites.  For corrosion, enhanced high 
resolution imaging of both external and internal corrosion will be developed for specific applications 
to support life management decisions.  This team will build on demonstrated MWM-Array (and MR-
MWM-Array) detection capabilities to deliver substantially enhanced characterization of damage and 
practical means for implementation.  Project reporting is publicly available 
at:http://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=354.  
 
Selection of Pipe Repair Methods 
Contracting Agency:  PHMSA, Operations Technology Development NFP 
Completed:  March 31, 2013  
The research project established procedures and performed long-term tests to evaluate the 
performance of metallic and composite pipe repair methods, improve the selection and installation of 
the repair methods, and ultimately reduce the risks associated with faulty or ineffective repairs.  
 
This will be achieved by: (1) establishing and modifying testing protocols to evaluate long-term 
properties of the repair systems; (2) working with the suppliers and service providers to test and 
evaluate the performance of the repair systems available in the market; (3) working with the 
American Society of Mechanical Engineers (ASME) PCC 2 Subcommittee on Post-Construction 
Repair and Testing in developing and modifying the standards for testing and qualification of repair 
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systems; and (4) providing the pipeline operators with guidelines for evaluating and selecting the 
appropriate repair method based on pipe characteristics, damage criteria, and performance of the 
repair. 
 
The results will allow operators to properly select repair systems based on sound engineering tests.  
Working with the manufacturers will accelerate the implementation of the results that the industry 
needs regarding the products' long-term reliability.  The work will benefit industries with 
transmission lines as well as utility distribution lines.  The benefit of the results will not only be 
useful for the natural gas industry but will extend to cover liquid transmission pipes. Project reporting 
is publicly available at: https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=359.   
 
Fuelfinder: Remote Leak Detector for Liquid Hydrocarbons 
Contracting Agency:  PHMSA, Physical Sciences Inc. 
Completed:  December 31, 2013  
The project goal was to develop a commercially successful Remote Methane Leak Detector platform 
to a general purpose hydrocarbon leak detector – FuelfinderTM.  Fuelfinder will adopt recent advances 
in room-temperature diode laser technology operating near 3 microns to enable remote sensing of 
gasoline, petrochemicals, biodiesel, and ethanol leaks from pipelines with man-portable, mobile, and 
airborne platforms in a low-cost, commercially-viable product offering.  Project reporting is publicly 
available at: https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=362.   
 
Advanced Development of PipeGuard Proactive Pipeline Damage Prevention System 
Contracting Agency:  PHMSA, NYSEARCH 
Completed:  2012  
The program objective was to develop an in-ground warning system that uses advanced security 
technology to proactively warn against encroachment to gas/liquid transmission and gas distribution 
lines.  The Senstar "PipeGuard™" technology addresses damage prevention monitoring issues of 
accuracy, reliability, cost, real-time response, ease of installation, response time and advanced data 
processing.  
 
Based on 2008 DOT data, the gas industry as a whole has more than 1.2 million miles of distribution 
main, 45% of it is steel, over 50% plastic and the remaining mileage in the category of "other" which 
includes cast iron and ductile iron.  As networks and new construction expand the gas distribution 
system, more than 97% of the new network is plastic pipe.  One of the most serious problems faced 
by natural gas and liquid companies is damage caused to the infrastructure that is unknown or 
preventable.  
 
The objective of this program to improve PipeGuard™ software, hardware and develop new 
techniques to meet distribution company needs in proactively monitoring critical pipeline sections 
and providing 24/7 alarm activity in the event of nearby 3rd party excavating.  Project reporting is 
publicly available at: https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=364.   
 
Advanced Learning Algorithms for the Proactive Infrasonic Gas Pipeline Evaluation Network 
(PIGPEN) Pipeline Encroachment Warning System 
Contracting Agency:  PHMSA, Physical Sciences Inc. 
Estimated Completion:  June 30, 2014  
Physical Sciences Inc., with American Innovations Ltd. and NYSEARCH, are addressing the 
technology gap of Early Warning Damage Prevention Monitoring Systems, specifically Advanced 
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Development of Algorithms for Detecting Digging Threats and Avoiding Alarms.  This research will 
implement and evaluate self-training algorithms in the Proactive Infrasonic Gas Pipeline Evaluation 
Network (PIGPEN) autonomous distributed seismic sensor system.  
 
PIGPEN provides real-time warning of unauthorized right-of-way encroachment and excavation 
activity near a pipeline.  Early warning enables a response to the potential intrusion in time to prevent 
pipeline damage, and thus preclude the additional cost and risk of repairs.  The ideal PIGPEN alarm 
system would activate an intruder notification with 100% reliability and no alarms.  The project will 
enhance reliability by enabling PIGPEN to learn the characteristics of its local environment and 
optimize its intruder detection algorithms based on learned experience.  Field tests are expected to 
demonstrate better than 97% alarm reliability with few alarms. 
Project reporting is publicly available at: https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=366.   
 
Technical and Economic Feasibility of Preventing Stress Corrosion Cracking through Control of 
Oxygen 
Contracting Agency:  PHMSA, Det Norske Veritas (U.S.A) Inc. 
Completed:  2012  
Stress corrosion cracking (SCC) has been observed in carbon steel tanks and piping in contact with 
fuel grade ethanol in user terminals, storage tanks, and loading/unloading racks.  Previous detailed 
laboratory studies demonstrated that, in ASTM D-4806 fuel grade ethanol, dissolved oxygen was the 
most important factor leading to stress corrosion cracking, followed in importance by pre-existing 
scale on steel, chloride, and methanol.  In a Roadmapping Workshop conducted in October 2007, 
methods to avoid oxygen contamination in ethanol and defining safe operating limits in terms of 
ethanol chemistry and oxygen concentration were identified as major gaps in the safe transportation 
of ethanol in pipelines. In this project, the feasibility of oxygen removal methods for fuel grade 
ethanol was evaluated using the following four methodologies: (1) the performance of oxygen 
scavengers under flowing conditions; (2) the consumption of oxygen under natural conditions (i.e., 
without using scavengers); (3) a method for direct and rapid oxygen concentration determination; and 
(4) the feasibility of oxygen control in pipeline operations.  
 
The information obtained from the first three methodologies was combined to conduct the final 
feasibility evaluation, taking into consideration the potential oxygen contamination or downstream 
oxygen in-take in pipeline operations.  The results from the execution of this project provided 
guidance on selecting the optimal methods, from both economic and engineering perspectives, for 
oxygen control of different pipeline operational situations.  Project reporting is publicly available at: 
https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=320.   
 
Feasibility of Chemical Inhibition of Ethanol Stress corrosion cracking 
Contracting Agency:  PHMSA, Det Norske Veritas (U.S.A) Inc. 
Completed:  2012  
Stress corrosion cracking has been observed in carbon steel tanks and piping in contact with fuel 
grade ethanol in user terminals, storage tanks, and loading/unloading racks.  Previous detailed 
laboratory studies demonstrated that, in ASTM D-4806 fuel grade ethanol, dissolved oxygen was the 
most important factor leading to stress corrosion cracking, followed in importance by pre-existing 
scale on steel, chloride, and methanol.  In a Roadmapping Workshop, conducted in October 2007, the 
identification of natural inhibitors (i.e. those that could be present in some ethanols that have not 
shown any adverse effects) and new inhibitors that are acceptable to all stakeholders, including 
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automakers, were recognized as major gaps in the safe transportation of fuel grade ethanol in 
pipelines. 
 
Using inhibitors to prevent stress corrosion cracking in fuel grade ethanol poses unique challenges in 
that the impact on the fuel end users and the limited solubility of some inhibitors in ethanol need to be 
considered.  Thus, this project worked with the inhibitor manufacturers, pipeline operators and end 
users in order to select inhibitors that can potentially prevent stress corrosion cracking and are 
acceptable based on technical and end user compatibility considerations.  More importantly, the 
ability of the inhibitors to prevent stress corrosion cracking was evaluated under flowing conditions 
created by jet impingement, which can simulate pipe flow conditions in the pipelines.  
 
The results will help identify the appropriate inhibitors, the optimum dosage and guide the application 
of inhibitors (e.g. batch vs. continuous) in operations.  A method will be developed for rapid 
evaluation of inhibitors in fuel grade ethanol.  Project reporting is publicly available at: 
https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=321.   
 
New Design and Construction Techniques for Transportation of Ethanol and Ethanol/Gasoline 
Blends in New Pipelines 
Contracting Agency:  PHMSA, Electricore, Inc. 
Completed:  2012  
Previous investigations on stress corrosion cracking in fuel grade ethanol have focused on two 
important but different issues: (1) the determination of the cause and relevant factors involved in 
failure in actual facilities tanks, piping and equipment in the downstream sector handling fuel grade 
ethanol; and (2) assessment of the potential for stress corrosion cracking in existing pipelines being 
converted to transport fuel grade ethanol.  This research focused on information required to design 
and construct new pipelines to handle the increased demand for fuel ethanol as a result of U.S. 
government mandates.  
 
In addressing this topic, the research was directed at specific items.  The major emphasis of the 
research was: (1) safety of transporting blends containing more than 10 percent ethanol (requirements 
for pipelines to handle fuel grade ethanol – E95); and (2) phenomenological understanding of ethanol 
stress corrosion cracking (understanding and use of metallurgical, welding and surface treatments to 
mitigate stress corrosion cracking).  Project reporting is publicly available at: 
https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=295.  
 
A Quantitative Non-destructive Residual Stress Assessment Tool for Pipelines 
Contracting Agency:  PHMSA, Generation 2 Materials Technology LLC 
Estimated Completion:  2014 
Mechanical damage, including dents, bends, wrinkles, and other forms, is one of the leading causes of 
pipeline failures.  Mechanically damaged regions act as fatigue crack initiation sites under cyclic 
loading (present for in-service pipelines).  Crack initiation is the first stage of the appearance of 
fatigue cracking, which becomes much easier to initiate in the presence of damage because of the 
locally enhanced strain/stress field around the flaw.  The damage and residual stresses lower the 
overall fatigue strength of the steel and its weldments.  The size and shape of the flaw actually 
determines the level of stress necessary for crack initiation and propagation.  This research will 
develop technology for detecting the limits of critical damage severity is essential to mitigating crack 
initiation and, therefore, mitigating fast crack propagation before failure.  Project reporting is publicly 
available at: https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=441.  
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Smart Pipeline Network - Seal Sensor System 
Contracting Agency:  PHMSA, Odyssian Technology LLC 
Completed:  2013  
The technical objective of this program was to develop an integrated pipeline seal sensor system 
having wide application in providing continuous real time leak detection of DOT regulated pipeline 
systems.  This included research and development into networkable smart seals or sensor boots that 
provide means for detecting leakage of fittings typically found within pipeline pumping station.  
Project reporting is publicly available at: https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=442.   
 
Smart Pipeline Network - Cased Pipe for Monitoring and Sensor System 
Contracting Agency:  PHMSA, Odyssian Technology LLC 
Completed:  2013  
The technical objective of this program was to develop a novel multi-channel cased pipe design that 
will allow access along its entire longitudinal axis.  Such access will be designed to support 
monitoring, an integrated sensor system, and wireless transmission of data through the channels.  
While this new cased pipe was designed to have wide application in both hazardous liquid and natural 
gas pipeline systems, the initial Phase I feasibility evaluation was focused on developing a cased pipe 
system for liquid petroleum-based pipeline systems.  Project reporting is publicly available at: 
https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=443.  
 
Smart Pipeline Network - Pipe & Repair Sensor System 
Contracting Agency:  PHMSA, Odyssian Technology LLC 
Completed:  2013  
The technical objective of this program was to develop an integrated pipe and repair sensor system 
having wide application in providing continuous real time leak detection of hazardous liquid and 
natural gas products that are transported within DOT regulated pipeline systems.   The feasibility of 
evaluating pipe and repair sensor systems for liquid petroleum-based pipelines was investigated.  
Project reporting is publicly available at: https://primis.phmsa.dot.gov/matrix/PrjHome.rdm?prj=444.  
 
 

Waterways Management 
 
Risk Assessment Methodology to Aid USATON Design Changes 
Contracting Agency:  USCG RDC 
Completed:  April 2013   
This project addressed a need to update the design standards of the U.S. Maritime Aids to Navigation 
System (USATONS) based on emergent and current e-Navigation technology.  The Coast Guard is 
responsible for establishing, maintaining and operating aids to navigation (ATON) in the nation's 
waterways.  Recent strategic reviews identified a need to evolve the nation's ATON system towards 
greater reliance on electronic-based navigation systems, and away from physical aids and their 
supporting infrastructure.  The current ATON system is comprised of numerous buoys, lights, cans, 
channel markers and other physical navigation aids.  The number of visual aids has remained 
relatively constant over the past 30 years, without much consideration being paid to the technological 
advances of today’s state-of-the-market navigation equipment.  Technology advances may also 
increase safety, with a corresponding reduction of accidents, by providing for even more accurate 
ship navigation.  
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The outcome of this project was the prototype Comparative Deep Draft Maintained Waterway Transit 
Risk Model.  It compared ATON related collision, allision and grounding (CAG) and the risk of 
delaying ATON system alternatives.  In addition, it presented an approach for using these risk results 
to compare the benefits of various ATON systems for a defined set of decision factors including:  
CAG risk, delay risk, and operational and safety costs.  The model was vetted by Coast Guard, 
industry and government stakeholders, and discussions were held with operators from the Ambrose 
Channel, the main shipping channel for the Ports of New York and New Jersey.  The initial 
exercising of the model with the Ambrose Channel indicated substantial differences in CAG risk 
between the current design and recommended updates.  ATON evaluators determined the differences 
as being worthwhile in discerning meaningful comparisons between a waterway’s current design and 
modernization alternatives.  
 
Navigation 2025 Prototype Implementation 
Contracting Agency:  USCG RDC and USACE 
Completed:  April 2013   
This project addressed a need to design, implement, and analyze a new 21st Century Aids to 
Navigation System (ATON) that is heavily based on electronic navigation capabilities and less on 
physical aids within two U.S. ports/waterways.  The study developed an initial business case for a 
spatial waterways design capability using the System Development Life Cycle (SDLC) process.  It 
analyzed alternatives for modernizing Western Rivers waterway designs and prepared for the Design 
Phase of Navigation 2040 – Prototype Implementation Project.  
 
 

Vessel Design 
 
SSC-462: Review of Current Practices of Fracture Repair Procedures for Ship Structures 
Contracting Agency:  USCG/Ship Structure Committee 
Completed:  2012 
Over the past several decades, the shipbuilding industry has made significant advances in ship 
construction and repair in the areas of marine ship design, construction, personnel training, materials 
and equipment.  In particular, inspection and fracture repair procedures have been developing rapidly 
in the marine industry with an aim to decrease costs and improve time effectiveness of inspections 
and repairs.  These advances helped make significant improvements in the safety of ships, people and 
the environment.  Included in the research were specifics on tanker repairs and repairs in critical areas 
such as oil cargo/storage tanks. 
 
SSC-465: Predictive Modeling Impact of Ice on Ship and Offshore Structures 
Contracting Agency:  USCG/Ship Structure Committee 
Completed:  2012 
Increased interest in navigating through polar waters requires a better understanding of potential ship 
hull damage caused by collisions with polar sea ice.  An analysis and comparison of recent predictive 
method advances in modeling fracture mechanics and the elasto-plastic responses of hull materials 
and structure to sea ice impacts is crucial to developing a modern modeling framework.  Accordingly, 
this project investigated recently developed numerical methods and evaluated their capabilities and 
applicability toward evaluating ship structures for adequate residual strength following ice impact 
damage. 
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SSC-466: Predictive Modeling Impact of Ice on Ship and Offshore Structures 
Contracting Agency:  USCG/Ship Structure Committee 
Completed:  2013 
Understanding the mean stresses and fatigue strength of ship structures is important in determining 
the overall strength of a vessel throughout its service life.  However, there are numerous methods 
used in conducting a fatigue analysis in the design phase of vessels.  This lack of commonality 
between the different approaches in fatigue analysis and design codes and standards makes it 
necessary to validate models adopted in the various approaches.  This project developed a procedure 
to validate those models and seeks to harmonize the various approaches toward conducting fatigue 
analyses.  These goals were accomplished via an extensive study of the available data on the effects 
of mean stress on fatigue strength, followed by an analysis of results from actual experiments on 
structural steel members, resulting in the development of a methodology for assessing the mean stress 
effects in fatigue analyses for marine applications. 
 
SSC-468: Development of a Structural Health Monitoring Prototype for Ship Structures 
Contracting Agency:  USCG/Ship Structure Committee 
Completed:  2013 
The complexity of many ship structures makes it difficult to analyze actual, in-use strength 
performance.  Methods of detecting ship damage prior to being found by routine inspections could 
therefore provide a great benefit by reducing maintenance costs and extending ship service life.  
Many other engineering disciplines, including civil, aerospace, and mechanical engineering, have 
begun to incorporate Structural Health Monitoring (SHM) into their designs in order to evaluate the 
real stresses induced in structures.  SHM is an impedance-based method that utilizes piezoelectric 
transducers bonded to a structure in order to gain insight into the physical health of the object being 
monitored.  Using real time algorithms and detection schemes and relying on the impedance 
analyzers to take SHM measurements, the goal of this research was to develop hardware specifically 
for naval applications.  Successful experiments to validate the impedance method were conducted on 
a representative naval structure subjected to fatigue loading.  Using a prototype SHM system, fatigue 
crack growth was detected, analyzed and compared with current structural inspection methods. 
 
SSC SR-1461: Strength and Fatigue Testing of Composite Patches for Ship Plating Fracture 
Repair 
Contracting Agency:  USCG/Ship Structure Committee 
Estimated Completion:  2014 
This project will explore and experimentally validate the use of composite patches for preventing 
crack growth and extending the lifetime of aluminum and steel ship structures.  
 
SSC SR-1469: Improving Decisions About Ship Structural Fatigue Performance and Construction 
Quality 
Contracting Agency:  USCG/Ship Structure Committee 
Estimated Completion:  2015 
Provide easy-to-use guidance, tools and training for use by ship surveyors, owners and government 
officials to make better, more-informed decisions about ship structural workmanship requirements, 
structural fatigue design performance and vessel service life. 
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Ultimate Strength of Ice Class Ship Structures in Intact and Damaged Conditions 
Contracting Agency:  USCG/Ship Structure Committee 
Estimated Completion:  2015 
The objective of this research project is to improve the ability to estimate the residual strength of ship 
structures operating in low temperatures and in ice-covered waters that have sustained damage.  
Damage sustained by ships in these conditions will necessarily impair to some degree the ultimate 
strength of the ship structure.  The purpose of this study is to quantify, to the degree possible, the loss 
of strength of the structures as a result of in-service damages (e.g., local denting) and accidental 
damages (e.g., resulting from collision or grounding), taking into account the effect of low 
temperatures.  The study includes a literature review on structural failures for ships operating in the 
Arctic Ocean and the effects of cold temperatures on ship materials and structures.  A hypothetical 
ice-class tanker will be used as the basis for structural material modeling, ultimate panel strength 
analysis, and ultimate strength panel model tests.   
 
 

Drilling 
 
Blowout Preventer (BOP) Maintenance and Inspection in Deepwater Operations 
Contracting Agency:  BSEE 
Estimated Completion:  June 2013 
The study addresses and compared the current BOP maintenance, inspection, and testing practices to 
codes, standards, existing regulations, and industry recommended practices. Quantitative risk studies 
were performed in order to identify the criticality of individual subcomponents with the BOP system, 
the reliability of the individual component, and the complete BOP system.  The goal was to enhance 
and/or optimize the maintenance, inspection and testing plans of BOP equipment and associated 
components to ensure proper functionality; to improve and/or optimize the maintenance, inspection, 
and testing plans of BOPs mobilization between drilling sites; and to reduce the risk of BOP failures 
and improve reliability of BOP operations.  
	
Real Time Data Monitoring 
Contracting Agency:  BSEE 
Completed:  February 2014 
An independent assessment of the various types of real-time data monitoring systems available for 
offshore oil and gas operations was conducted.  The assessment focused on drilling and production 
technologies and included a cost benefit analysis that would detail potential costs to industry, 
potential increases in safety performance, government resources needed for implementation, and 
necessary training for all parties involved.  The assessment identified what automation systems are 
available or being developed, the potential they have to increase offshore drilling safety, and any 
negative impacts they have on operations. 
 
Assessment of Blowout Preventer (BOP) Stack Sequencing, Monitoring and Kick Detection 
Technologies 
Contracting Agency:  BSEE 
Completed:  January 23, 2014 
The key objectives of the project were to assess the potential for a new design of blind shear rams and 
BOP stack configurations to enable the reduction of the potential for unsupported pipe in the BOP 
bore and increase the possibility that pipe shear will be successful.  Also, it evaluated new design 
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methods for detecting failure and monitoring of BOP components and control systems using the latest 
technology in order to prevent failure, explore the reliability of an independent complete acoustic 
package for functioning a short BOP deployed in deep water, and identify and assess equipment and 
technologies capable of and/or design to detect kicks. 
 
A 1,000 level Drill Pipe Deployed Fiber Optic 3C Receiver Array for Deep Boreholes (09121-3700-
02) 
Contracting Agency:  DOE, Paulsson, Inc. 
Estimated Completion:  2014 
The objectives of this project are to design a drill pipe deployed 3C borehole seismic array that is 
capable of deploying 1,000 3C sensors, i.e., 3,000 channels, using novel broad band fiber optic 
geophones that can be deployed to at least 200ºC (392ºF) and 30,000 psig to a drilled depth of 30,000 
feet.  The objectives include manufacturing, testing, and evaluating the performance of the 100 level 
3C Prototype System using the recorded test data sets. 
 
Geophysical Modeling for Studying Acquisition and Processing Methods in the Deepwater Gulf of 
Mexico (07121-2001) 
Contracting Agency:  DOE, SEAM Corporation  
Completed:  June 30, 2013 
This project was comprised of simulations of geophysical data that will contribute towards the 
development of the next generation of imaging and acquisition approaches, lead to a higher rate of 
success in identifying petroleum resources in the Gulf of Mexico (i.e. reduce ‘dry holes’), and 
improve reservoir characterization so that production can be maximized.  The project will contribute 
to the evolution of geophysical imaging technology by providing a benchmark geological model 
containing multiple geophysical attributes along with two synthetic seismic datasets and three 
synthetic nonseismic datasets that will allow industry to assess individual as well as joint geophysical 
acquisition and processing techniques for generating images of hydrocarbon reservoirs beneath and 
surrounding massive, complex salt bodies. 
 
Ultra Deepwater Resources to Reserves Development and Acceleration through Appraisal (08121-
2701-03) 
Contracting Agency:  DOE, University of Texas at Austin 
Estimated Completion:  2014 
The objective of the project is to develop techniques to assess the connectivity characteristics of 
deepwater sediments based on analysis of reservoir analogs, reservoir databases, and a reservoir 
model for a mature reservoir.  A key focus is the development of guidelines for acquisition of 
additional reservoir information (e.g., well tests) using value of information concepts.  Additional 
objectives include proving that geologic models can be developed based on appraisal data that are 
robust in capturing the reservoir characterization that impacts actual dynamic reservoir performance 
and to determine the level of details that can be obtained from well test data alone.  
 
Gyroscope Guidance Sensor for Ultra-Deepwater Applications (09121-3500-10) 
Contracting Agency:  DOE, Laserlith Corporation 
Estimated Completion:  July 24, 2013 
The team proposed the development of an inertial guidance system for directional drilling based on 
MEMS gyroscope technology.  The focus of the proposed project was to integrate a demonstrated 
gyroscope mechanical sensor design with robust readout circuits that can operate in the down‐hole 
environment.  MEMS gyroscopes enable this inertial guidance system to be positioned next to the 
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drill bit, which is a significant improvement over existing magnetometer guidance systems that must 
be installed 50 to 80 feet behind the drill bit.  The shortened reaction reduces drilling time and drilling 
cost.  Finally, the proposed system also benefits deepwater and pad drilling by enabling a greater 
volume of the reservoir to be accessed from a single surface location, decreasing costs and 
environmental impact. 
 
Intelligent Casing - Intelligent Formation Telemetry (ICIFT) System (10121-4504-01) 
Contracting Agency:  DOE, University of Oklahoma 
Estimated Completion:  2014 
The Intelligent Casing-Intelligent Formation Telemetry (ICIFT) system will be developed in this 
project to enhance well control capabilities during cementing and completions operations by 
providing measurements from the external part of the production casing.  The system will be able to 
provide real-time downhole pressure, temperature, stress and flow (fluid movement) measurements at 
different depths of a producing well.  The ICIFT system effectively places and isolates the casing 
without damaging the instrumentation.  To achieve the project objectives, an extensive literature 
survey and background studies will be carried out.  Next, borehole telemetry systems we will be 
reviewed and evaluated.  Then, the design and development of the telemetry system’s component 
prototypes will begin.  Subsequently, laboratory testing to examine the prototypes will follow.  
Finally, the telemetry system and its components will be rigorously tested and improvements will be 
introduced to optimize the performance of the system. 
 
Deepwater Reverse-Circulation Primary Cementing (10121-4502-01) 
Contracting Agency:  DOE, CSI Technologies, LLC 
Estimated Completion:  2014 
The primary objective of this project is to assess the applicability of Reverse-Circulation Primary 
Cementing (RCPC) techniques to deepwater wells.  Conventional primary cementing fluids are 
pumped down the casing and then up into the annulus; while with RCPC, the fluids are pumped down 
through the annulus and up into the casing shoe.  Using RCPC greatly reduces the bottomhole 
circulating pressure of the fluids compared to conventional cementing.  One major challenge in 
deepwater cementing is the narrow formation fracture gradient, so the application of RCPC has clear 
beneficial potential.  However, the applicability of RCPC has not been evaluated for use in a 
challenging deepwater environment.  The scope of work includes analysis of the RCPC cementing 
method, preparing a development path for technology required to apply RCPC to deepwater wells, 
and creating preliminary operational procedures with associated contingency plans.  The application 
of RCPC to deepwater wells is expected to reduce bottom-hole circulating pressures and prevent lost 
circulation during cementing as well as increase safety, environmental sustainability, zonal isolation 
and improve cement seals. 
 
Coil Tubing Drilling and Intervention System Using Cost Effective Vessel (10121-4505-01) 
Contracting Agency:  DOE, Nautilus International, LLC 
Estimated Completion:  2014 
The primary objective of this project is to advance the work previously done with industry funding by 
performing an offshore demonstration of a cost-effective Coil Tubing (CT) system for down-hole 
work in deepwater Gulf of Mexico satellite wells, without the need for a Mobile Offshore Drilling 
Unit (MODU).  Completion of the design and demonstration work will improve safety and 
environmental protection, facilitate improved resource recovery from existing satellite wells, and 
make it practical to develop reservoirs that would otherwise not meet economic hurdles. 
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Smart Cementing Materials and Drilling Muds for Real Time Monitoring of Deepwater Wellbore 
Enhancement (10121-4501-01) 
Contracting Agency:  DOE, University of Houston 
Estimated Completion:  2015 
Here, researchers will enhance the sensing properties of the drilling mud and cementing slurry, so that 
it can be used for real time monitoring during installation and the entire service life of the deepwater 
well by incorporating new technologies in the areas of materials and monitoring. Incorporation of 
new additives to the cementing slurry will make it piezoresistive (change in electrical resistivity with 
stress, strain, temperature and chemical reactions) from the time of mixing the drilling mud and 
cement slurry through the entire service life of the hardened cementing material.  Advances in 
materials and grouting technologies will be combined with advancement in surfactant technology to 
produce drilling mud and cementing materials with enhanced sensing capabilities.  With the sensing 
capabilities installed in the drilling mud and cementing slurry, it will also be possible to monitor the 
advancement of the drilling mud and cementing slurry front around the casing during the construction 
phase.    
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RESPONSE 
 

Structural Damage Assessment and Salvage  
 
Remediation of Underwater Legacy Environmental Threats (RULET) 
Contracting Agency:  NOAA/ORR/Emergency Response Division (ERD), NOAA Office of 
National Marine Sanctuaries 
Estimated Completion:  Publications are completed, support is on-going 
Per a 2010 congressional appropriation, NOAA performed an assessment of the most significant 
potentially polluting wrecks in U.S. waters and provided a national report and 87 individual wreck 
risk assessments to the USCG.  The report details the risk assessment process NOAA used to review 
the 20,000 wrecks in U.S. waters and provide a multidisciplinary assessment of the physical integrity, 
pollution potential for impacts to socio-economic and ecological resources.  NOAA recommended in 
May 2013, that USCG consider in-water assessments and potential pollution recovery on 17 vessels.  
Currently, NOAA will continue to provide support to Coast Guard districts and sectors incorporating 
this information into area contingency plans, as well as provide or facilitate surveys of opportunity 
where possible.  As USCG units move forward with assessment and recovery activities, NOAA 
engagement continues with typical scientific support as well as support regarding the reevaluation of 
information in the individual RULET wreck risk assessments as surveys of opportunity occurs, new 
technical or historical information comes to light. 
 

At Source Control and Containment 
 
Oil Boom Biofouling Control by Mechanical Intervention and Material Technologies 
Contracting Agency:   USN/ Navy’s Environmental Sustainability Development to Integration (0817 
NESDI) /NSWC Carderock 
Estimated Completion:   2015 
This project will explore the use of a novel integrated coating to enhance boom performance with 
regard to the ease of cleaning beyond the rate fouling.  The flexible, silicone-based coating 
(ClearSignal™) has been optimized for the long-term deployment of oceanographic instrument 
platforms such as offshore buoys and autonomous glider-like vessels used to collect data.  The energy 
and effort to clean ClearSignal has been shown to be 1/10 or less of that needed to clean an untreated 
substrate, with the cleaned flexible material returning to its unfolded pristine condition.  
 
Prototype sections of ClearSignal-coated boom will be fabricated and deployed with baseline boom 
material at three locations.  These planned test sites are Port Canaveral Florida as managed by Florida 
Institute of Technology (FIT); Port Hueneme, California; and Indian Island, Washington.  In some 
cases, booms will be subjected to cleaning as part of a test and evaluation protocol developed by 
Naval Surface Warfare Center Carderock (NSWCCD) and Severn Marine Technologies.  In-water 
cleaning will be accomplished with powered tools such as rotary brushes and/or medium-high 
pressure water-jets.  The rate of biofouling accumulation and time to clean will be compared to 
uncoated booms.  
 
Concurrent with the in-water testing, refinements will be implemented as needed into the coating 
process and cleaning tools for the full commercial development of ClearSignal coated booms.  Port 
Hueneme and Indian Island are active Navy port facilities and FIT/Port Canaveral is a Navy 
recognized corrosion and biofouling test-site.  All combined, these sites should provide a good 
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balance of practical field experience and research test rigor.  It is anticipated that use of coated oil 
containments boom will result in a savings of 25 percent in material costs and a 70 percent reduction 
in maintenance costs.  
 
 

Chemical and Physical Behavior Modeling  
 
GNOME2 
Contracting Agency:  NOAA/ORR/ERD 
Estimated Completion:  2014 
The General NOAA Operational Model (GNOME) is being rewritten to account for new 3D 
functionality, ensuring better support of chemical spills and subsurface oil releases.  The new model 
will include oil property data and weathering algorithms from the Automated Data Inquiry for Oil 
Spills (ADIOS3) and toxicity and effects information from the Chemical Aquatic Fate and Effects 
(CAFE) database.  The new model will be platform independent as a stand-alone and portions of the 
model will be able to run as a web application.  New visualization capabilities will result in improved 
trajectory products for planning and the Unified Command. 
 
GNOME2 is being designed as a piece within a larger risk assessment framework for future tool 
development in order to ensure cohesive development of future risk assessment tools.  Following 
recommendations of the Ocean.us Data Management and Access Committee (DMAC), the authors 
expect GNOME2 to be OPeNDAP enabled. 
 
GNOME Online Oceanographic Data Server (GOODS)  
Contracting Agency:  NOAA/ORR/ERD 
Estimated Completion:  On-Going 
Over the last few years, ERD has been developing an online tool to allow users of the transport model 
GNOME to easily utilize model output or observational data from external sources.  The GNOME 
Online Oceanographic Data Server or “GOODS” website provides access to base maps, ocean 
currents, and winds from various models and data sources. GOODS allows users to select model data 
in their specific region of interest and download it in a format that can be read directly into GNOME.  
After being used successfully in-house for several years, in early 2012, GOODS was made publicly 
available at http://gnome.orr.noaa.gov/goods.  Since then, ERD has received positive feedback from a 
diverse group of international GNOME users from within NOAA and other government agencies, the 
academic community and industry, with applications ranging from research to planning and 
emergency response. 
 
ADIOS3 
Contracting Agency:  NOAA/ORR/ERD 
Estimated Completion:  On-going 
ADIOS is an oil weathering response tool for emergency spill responders and contingency planners.  
The program integrates a library of oil properties with a short-term oil fate and cleanup model to 
estimate the amount of time that spilled oil will remain in the marine environment, and to develop 
cleanup strategies.  ADIOS provides weathering information to NOAA’s oil spill trajectory program, 
GNOME2.  ADIOS3 builds on previous versions of ADIOS and includes new algorithms for 
biodegradation and sedimentation as well as technology upgrades to include a web interface. 
 
 



Appendix (B)  

B-25 

Oil Transport and Dispersion Research 
Contracting Agency:  NOAA Atlantic Oceanographic and Meteorological Laboratory/Physical 
Oceanography Division 
Completed:  2013 
NOAA conducted several on-going studies of oil transport and dispersion in collaboration with 
colleagues at the Naval Research Laboratory – Stennis Space Center.  The studies included an 
Observing System Experiment (OSE) to evaluate the impact of P-3 aircraft observations on the 
accuracy of data-assimilative ocean analyses in the Gulf of Mexico.  The study used retrospective 
hydrodynamic modeling studies of the BP Deepwater Horizon oil spill.  The results of these 
retrospective hydrodynamic modeling studies of the BP Deepwater Horizon oil spill were published 
in an article by Shay et al. (2011) “Airborne ocean surveys of the Loop Current complex from NOAA 
WP-3D in support of the Deep Water Horizon oil spill” in an American Geophysical Union (AGU) 
Geophysical Monograph Series.   
 
Also, a new fraternal twin ocean Observing System Simulation Experiment (OSSE) system was 
developed and validated in a Gulf of Mexico domain.  The system, along with the data assimilation 
procedure, used the Tendral Statistical Interpolation System, or T-SIS.  It was the first ocean system 
that takes full advantage of design criteria and rigorous evaluation procedures developed to validate 
atmosphere Observing System Simulation Experiment (OSSE) systems that have not been fully 
implemented for the ocean.  These procedures are necessary to determine a-priori that the OSSE 
system does not overestimate or underestimate observing system impacts.  The system and validation 
results were documented by Halliwell et al. (2013) (See Appendix A). 
 
A modeling study of oil spill trajectories during the BP Deepwater Horizon oil spill highlighted the 
importance of accurately initializing the oil distribution for producing accurate forecasts.  A paper 
published Le Hénaff et al. (2013) (See Attachment A) used long-term along-track altimetry and 
drifter data sets to characterize the cyclonic Loop Current Frontal Eddies in terms of size, structure 
and variability.  These results are important for the understanding of the Gulf of Mexico dynamics 
and the improvement of the Gulf of Mexico OSSE system through data based evaluation. 
 
Predictive Trajectory Model for Oil Spills for Navy Harbors 
Contracting Agency:   USN/0817 NESDI/SSC San Diego 
Estimated Completion:   2014 
The objective of this study is to 1) improve the predictive accuracy of the existing oil spill trajectory 
models, 2) provide a validated modeling tool for the Navy On-Scene Coordinators (NOSC). 
 Following an oil spill in estuaries/harbors, the spilled oil immediately undergoes a series of processes 
controlling its fate and transport.  These processes include hydrodynamic transport (movement of oil 
and water by currents and turbulence), a sail effect from winds interacting with floating oil dispersion 
into the water column due to waves and convergence zones in the currents, evaporation, weathering, 
and dissolution of the oil.  A combination of these processes makes it complicated to predict oil spill 
trajectory.  In particular, during the initial stages following a spill, the spreading and transport of 
spilled oil are governed by local currents and wind, and the use of accurate current and wind data is 
crucial in accurately predicting the spill trajectory.  Currently, the Navy uses NOAA’s GNOME 
model for predicting oil spill trajectory in Navy harbors/estuaries.  SPAWAR Systems Center, San 
Diego (SSC SD) scientists have implemented the hydrodynamic and transport models, CH3D, to 
predict currents, water mass movement, as part of pollutant fate and transport studies for several 
Navy harbors, including Pearl Harbor, HI, San Diego Bay, CA and Sinclair Inlet, WA.  Predictive 
capabilities of CH3D for these harbors have been demonstrated and verified from comparison with 
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field data.  The CH3D model uses fine resolutions both in time (model time step ~ seconds-minutes) 
and in space, (model grid ~ 50-100 meter) for these harbors, in contrast to 100s-1000s meter grids by 
other trajectory models, including the existing GNOME.  These accurately predicted currents, 
produced by tidal forcing, wind, freshwater inflows, etc., will be used by GNOME for accurately 
predicting oil trajectories in Navy harbors. 
 
The Roles of Gas Hydrates During the Release and Transport of Well Fluids into Deep Ocean 
Contracting Agency: BSEE 
Estimated Completion:  2014 
The objective of this project is to use existing, novel equipment for obtaining fundamental, 
crosscutting chemical, physical, and hydrodynamic information on fluids that could be released and 
transported from deep, subsea hydrocarbon reservoirs and inadvertently released into a deepwater 
environment.  Specifically, the research will use the resulting fundamental information in numerical, 
thermodynamic, and plume models to comprehensively describe potential roles and impacts of gas 
hydrates in such a scenario.  The goal is to have a comprehensive understanding of the formation and 
stability of simple and complex hydrates under deepwater conditions; the stability of hydrates and 
their interaction with hydrocarbon fluids at or near the point of release into deep water and at longer 
times as they are transported away from the point of release into the seawater column; and the impact 
of dispersants and anti-agglomerates on the fate and interaction of hydrates near the point of release 
and during transport in the seawater column. 
 
Heavy Viscous Oil PVT (08121-2201-01) 
Contracting Agency:  DOE, Schlumberger 
Estimated Completion:  2014 
The objectives of this work are to evaluate current practices in viscosity measurements, correlations, 
and models of heavy, viscous oil, to include experimental validation of the models; develop best 
practices of sample handing and laboratory measurement methods; study the impact of solvent and 
comingling of different fluids on viscosity change and asphaltenes instability, including examination 
of the existing models and mixing rules in handling the property change; and report on conditions in 
which multiple phases exist. 
 
Biodegradability and Toxicity of Biodiesel Blends  
Contracting Agency:   EPA/ NRMRL 
Estimated Completion:   2014 
While there are great benefits to using biodiesel as a fuel, its environmental fate and effects need to 
be evaluated and the risks associated with their use understood.  There is a dearth of information on 
the states and conditions biodiesel and its blends have in the environment, their fate, and their effects 
on aquatic organisms.  The current understanding of the fate and effects of biodiesel and its various 
blends is inadequate to evaluate environmental risks from its use.  Unlike petroleum diesel, biodiesel 
fuels are made from many sources, including soy oil, rapeseed/canola oil, reclaimed restaurant grease, 
fish oil, and rendered animal fats, each having different chemical compositions.  This wide variability 
of biodiesel formulations may result in very different toxicological and environmental fates 
depending on the feedstock.  The objective of this work is to determine the biodegradability and 
biodegradation kinetics of different biodiesel blends (B0, B20, B40, B60, B80, and B100, 
corresponding to 100% petroleum diesel and 20-100% soybean oil fatty acid methyl esters).  The 
second objective is to quantify the toxicity of the water accommodated fraction of the biodiesel 
blends as measured by the Microtox assay, which uses the bioluminescent bacterium Vibrio fischeri 
as the test species.  Aerobic biodegradation kinetics experiments on the six soybean-oil based blends 
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were successfully completed (soybean oil is predominantly characterized by 1 double bond in its fatty 
acid structure).  The fatty acid methyl esters (FAMEs) of the biodiesel were found to undergo abiotic 
disappearance in the killed controls and the blanks, by hydrolysis of the FAMEs into free fatty acids 
(FFA) followed by polymerization in the presence of a putative catalyst. Work has also been 
completed on the aerobic biodegradation kinetics of flaxseed oil (characterized by predominantly 3 
double bonds in the fatty acid structure).  Work is continuing on the anaerobic biodegradation of 
flaxseed and soybean oil biodiesel and their blends.  This research is scheduled to end in FY 2014.  
Four journal articles were produced from this project, and at least one more is scheduled for 
completion and publication by the end of FY 2014.  
 
Experimental Wave Tank Studies of Oil Spill Response Using Dispersants  
Contracting Agency:   EPA/NRMRL  
Estimated Completion:   2014 
This project, which is planned to be conducted with the Department of Fisheries and Oceans Canada 
(DFO), addresses the performance evaluation of dispersants applied to oil spills on the water surface 
and subsurface injection in subsea blowouts during oil spill response.  Dispersant effectiveness (DE) 
will be evaluated by conducting experimental studies using a modified flow-through wave tank that is 
capable of generating advective current flow.  The EPA/DFO wave tank will be modified to 
incorporate a pressurized underwater oil and gas release system.  DE will be evaluated by measuring 
dispersed oil concentrations, ultraviolet fluorescence, and droplet-size distributions.  Analysis of 
dispersed oil droplet size distributions will be performed using submersible Laser In-Situ Scattering 
and Transmissometry (LISST-100X) instruments and a digital holographic imagery camera (DHIC) 
particle counter.  Wave tank studies will be conducted to evaluate DE as a function of oil type, 
dispersant type, dispersant-to-oil ratio (DOR), and oil and gas flow rates.  The influences of other 
operational conditions, such as high oil temperature, the presence of suspended particulate materials 
on oil dispersion efficiency will also be tested.  The experimental results, particularly those obtained 
for in-situ droplet size distribution data, will have significant application in the oil spill trajectory and 
ocean circulation models required by responders to predict the fate and transport of subsurface plume 
and surface oil slicks. 
 
A second aspect of this project is development of numerical models of dispersant use.  One of the 
most important parameters required for oil spill models to provide better prediction of oil transport is 
oil droplet size distribution.  Literature reviews indicate that this is still poorly understood, 
particularly for the case of a deep water blowout where dispersants are applied.  This project 
addresses this issue by conducting research to: (1) model the particle size distribution of physically 
dispersed oil in deep water blowouts; (2) study the effects of dispersants on droplet size distribution; 
(3) evaluate effects of high oil temperature, low water temperature, and the co-presence of natural gas 
on dispersed droplet size distribution; (4) determine the minimum droplet size needed for re-
coalescence of oil droplets; and (5) develop a new numerical formula for droplet size distribution and 
integrate it into a deep water blowout model.  
 
 

Oil Spill Detection and Surveillance 
 
Uninhabited Aerial Vehicle Synthetic Aperture Radar (UAVSAR) 
Contracting Agency:  NASA 
Completed:  2012 
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Researchers at NASA's Jet Propulsion Laboratory and the California Institute of Technology in 
Pasadena developed a method to use specialized NASA 3-D imaging radar to characterize the oil in 
oil spills, such as the BP Deepwater Horizon spill in the Gulf of Mexico.  The research can be used to 
improve response operations during future marine oil spills. 
 
Detection and Mitigation of Oil within the Water Column  
Contracting Agency:  USCG RDC  
Estimated Completion:  2017 
The current spill technology is limited in its ability to accurately detect and mitigate subsurface oil 
within the water column down to 10,000 feet.  The first objective of this project is to develop a 
technology that is capable of detecting and tracking oil along a water column down to a depth of 200 
feet.  The minimum requirements for the proposed technology are to operate in all environmental 
conditions; and locate and mark subsurface oil to allow the decision-makers to formulate the most 
feasible approach to mitigate or remove the oil.  In addition, the final product should have sufficient 
resolution for detecting small droplets of oil.  The proposed technology should also have the ability to 
be efficiently used near shore and in rivers.  
 
A Broad Agency Announcement (BAA) was issued in 2011 and three contracts were awarded in 
2012 to perform analysis and designs for systems to detect oil.  Two follow-on contracts for a sonar 
system and a system that uses a compact multi-angle scattering instrument were funded to develop 
prototypes.  Testing is scheduled for December 2013. 
 
Open Water Multispectral Aerial Sensor Oil Spill Thickness Mapping In Arctic and High Sediment 
Load Conditions 
Contracting Agency:  BSEE 
Completed:  October 30, 2012 
This project represents an expanded follow-on effort aimed to develop a hardware/software system 
that would enable near-real-time mapping of an at-sea oil spill and its thickness distributions.  The 
initial work, a cooperative project with BSEE and California state government, targeted the 
development of an algorithm that would enable the measurement of oil slick thicknesses using 
multispectral aerial imagery and evaluation of the feasibility of developing a relatively economical, 
portable aerial oil spill mapping system that could be operationally deployed.  Such a system would 
enable rapid oil spill mapping with greater quantitative and geographical accuracy than is possible 
using visual observations.  An oil thickness measurement algorithm was developed that utilized four 
customized wavelengths in the visible range from a multispectral aerial sensor.  A thermal infrared 
(IR) imager was also added to the system following further research and the oil thickness algorithm 
was developed and validated for light and medium weight crudes and several refined oils. 
 
During its development, the system was utilized experimentally during the M/V Cosco Busan oil spill 
in San Francisco in November, 2007.  The system was successfully utilized in full operational mode 
during a platform spill in the Santa Barbara Channel in December 2008 and another small spill (M/V 
Dubai Star) in San Francisco Bay in October 2009.  Additionally, the system was utilized almost 
daily for 3 months in the summer of 2010 during the BP Deepwater Horizon spill response. 
 
The present project addressed continued development and testing related to enabling the use of the oil 
spill mapping system over waters with very high suspended sediment loads, and under freezing or 
near freezing water and air temperatures.  Analysis of data obtained allowed further refinements to 
the mapping algorithms to adjust for such extreme water color conditions. 
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Additionally, several options for disseminating the image data from remote areas and even directly 
from the aircraft were investigated and field-tested, to enable rapid access to the image-derived 
information by the response community.  
 
The final focus of this project was to allow additional research and algorithm development 
specifically targeting oil emulsions.  The development work centered upon utilizing readily available 
imaging technologies.  The research determined that with such instrumentation the oil volume per 
unit of surface area within an emulsion film can be determined with good accuracy.  The resulting 
algorithm can thus separate oil emulsions from fresh oil, and map the spatial distribution of oil 
content within them – thus identifying areas with the largest oil volume for recovery, in-situ burning 
and dispersant application activities. 
 
Detecting Oil On and Under Sea Ice Using Ground Penetrating Radar: Development of a New 
Airborne System 
Contracting Agency:  BSEE 
Completed:  March 31, 2012 
The goal of this project was to significantly expand the practical operating window for oil detection 
with Ground Penetrating Radar (GPR) to cover a wide range of sea ice and climate conditions.  This 
project focused on the hardware development for two prototype, higher-powered radar systems that 
could be tested in Arctic field environments using commonly available light helicopters.   
 
The first new system operated in a frequency range optimized for measuring oil under sea ice with 
antennae designed to greatly increase the directionality of the transmitted signal.  Trials with crude oil 
spilled underneath a thick ice sheet in a large outdoor basin were conducted at the US Army Cold 
Regions Environmental Laboratory (CRREL).  The findings from the CRREL test program pointed to 
the need for a number of design modifications primarily aimed at improving the Signal to Noise Ratio 
(SNR).  The 2012 test program with the second prototype system confirmed previous findings in 
regard to warm ice sheets; that GPR systems are unlikely to provide reliable detection of oil in or 
under ice once the internal temperatures are close to the melting point.  It is also clear from the 2012 
CRREL experience that a much better understanding of the signatures of ice and oil would benefit 
from further controlled research in a cold room.  The CRREL ice sheet reflection profile was quite 
different from what was expected.  It is important to understand how this profile might vary for ice at 
different temperatures and salinity levels. 
 
Funding partners in this project were Alaska Clean Seas, BSEE, ConocoPhillips, ExxonMobil 
Upstream Research, Shell International E&P, and StatoilHydro.  The work on developing this 
capability is continuing with funding from the other funding partners; however BSEE is not providing 
further funding. 
 
CORN (Coordinated Oil-spill Response Network) 
Contracting Agency:  BSEE 
Completed:  December 5,2013 
The objective of this project was to develop a Coordinated Oil-spill Response Network (CORN) that 
will benefit response command centers by enabling them to provide clear mission profiles to vessels, 
share up-to-date oil spill/response information, collect field data for input into models used to reflect 
and predict conditions, and maintain and distribute a Common Operational Picture across all 
participants.  It will provide real-time views of operational areas, and be electronically overlaid with 
routes, contamination/hazard areas, navigational aids, and other responders and vessels locations.  
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Additionally, it will provide vessel operators with a computer-enhanced navigational system, 
Augmented Reality (AR).  Augmented Reality enables vessel responders to see where transit routes, 
skim zones, other vessels, and other relevant objects are regardless of visibility. 
 
Evaluation of Oil Fluorescence Characteristics to Improve Forensic Response Tools 
Contracting Agency:  BSEE & EPA 
Estimated Completion:  2015 
The objective of this project is to translate oil fluorescence Research & Development into operational 
tools for spill response, which will be highlighted by three specific goals.  The first is to generate a 
comprehensive Excitation Emission Matrix Spectroscopy (EEMS) database, building upon existing 
data to provide fluorescence peak information as a function of oil type, weathering state, 
concentration and Dispersant-to-Oil Ratios (DORs).  The second is to examine the database using 
advanced statistical methods and models to identify wavelengths best suited for oil monitoring during 
dispersant application and degradation.  The third is to conduct wave tank experiments to determine 
submersible sensors capable of providing data comparable to scanning and/or fixed wavelength 
laboratory fluorometers for rapid deployment during response efforts. 
 
Enhanced Oil Spill Detection Sensors in Low-light Environments 
Contracting Agency:  BSEE & U.S. Army 
Estimated Completion:  2016 
The goal of this collaborative effort is to enhance the methods currently in place to detect oil in a 
marine environment.  The methods currently in place are not conducive to oil spill recovery 
operations during periods of low light and rely heavily on time-delayed aerial remote sensing 
technologies or visual observation.  This project will leverage the knowledge and expertise of the 
Army’s Research, Development, and Engineering Command’s Night Vision and Electronic Sensors 
Directorate (NVESD) personnel to assist BSEE in the identification and documentation of existing 
capability gaps; identification and assessment of technology gaps; test and evaluate potential new or 
alternative hardware; and, if necessary, support the design, development and demonstration of new 
technologies to meet identified needs. 
 
Oil Spill Detection and Mapping under Arctic Sea Ice using Autonomous Underwater Vehicles 
(AUV) 
Contracting Agency:  BSEE  
Estimated Completion:  2014 
The goal of this project is to evaluate and develop an AUV-based system for detection and mapping 
of oil in ice-infested waters from below the water and/or ice.  Extensive laboratory ice-tank tests will 
be conducted to evaluate each candidate sensor package to develop a sensor suite capable of detecting 
and quantifying the thickness of oil, and suitable for deployment via an AUV.  An AUV mission 
strategy to efficiently map the distribution of oil under complex sea ice terrain, and in the variety of 
ice conditions found in U.S. Arctic coastal waters, will be developed.  The effectiveness of the total 
system will be evaluated through an AUV ‘virtual’ oil detection mission under the fast ice off the 
North Slope of Alaska where the emphasis will be on system deployment and recovery, two-way 
communication, ice mapping and search pattern development.  BSEE is collaborating with the USCG 
to test the equipment during the Great Lakes Oil-in-Ice Demonstrations and the Arctic Shield 
exercises. 
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In- and On-Water Containment and Recovery 
 
Recovery of Heavy Oil 
Contracting Agency:  USCG RDC  
Completed:  June 2013 
Existing USCG and commercial systems are limited in their ability to recover heavy, viscous oil.  
This is especially true for oils heavier than water that sink to the bottom.  The underwater 
environment poses major recovery challenges including poor visibility, difficulty tracking oil spill 
movement, colder temperatures, problems with containment methods and technologies, and the 
electric or mechanical recovery equipment’s interaction with water. 
 
The objective of the study was to analyze existing technology and develop products to increase the 
USCG and industry’s efficiency and effectiveness when responding to heavy, viscous oil spills sitting 
on the bottom. 
 
Proof-of-concept detection technologies including sonar, laser fluorosensor, real-time mass 
spectrometry and in-situ fluorometry were tested at Ohmsett in February 2008.  Additional testing of 
prototype sonar and laser fluorometer systems was completed in January 2009.  In November 2009, 
three developmental contracts were awarded to design a complete recovery system.  One system is 
based on the use of remotely operated vehicles (ROV), one on a manned submersible, and one on a 
bottom crawler.  Controlled testing of the prototypes occurred at the Ohmsett test facility in 
November 2011.  A report on the Ohmsett tests was released in 2012.  The ROV and crawler systems 
were demonstrated in the field during the fall of 2012.  The final report was released in June 2013. 
 
Great Lakes Oil-in-Ice Demonstrations 
Contracting Agency:  USCG RDC  
Estimated Completion:  On-going  
The USCG RDC is conducting an on-going series of demonstrations to develop and validate 
equipment and techniques for detecting, tracking, and recovering oil in ice-filled waters under all 
conditions.  To date, the USCG has conducted three Oil-in-Ice Demonstrations in the Great Lakes in 
April 2011, January 2012, and February 2013.  The Great Lakes demonstrations involved deploying 
autonomous underwater vehicles (AUVs), a remotely operated vehicle, tethered observation balloons, 
ice radar systems, and different skimmer systems.  During the latest demonstration, USCG and BSEE 
collaborated to test BSEE’s AUV equipment.  The demonstrations also included testing of the 
incident command structure as well as collaboration with Canadian government and industry 
response groups.  The project also provided a knowledge base and lessons learned that informed 
USCG operators as well as Arctic exercises during the summer of 2012 and 2013.  Funding 
permitting, the RDC is planning another Great Lakes demonstration for 2015.   
 
Arctic Shield Exercises 
Contracting Agency: USCG RDC 
Estimated Completion: On-going 
The USCG RDC’s continuing involvement with the USCG’s Arctic Shield exercises has included 
testing of spill response equipment and operations.  Efforts to date incorporated testing of five key 
process activities in Arctic oil spill response: searching above and below an ice flow, detecting spilled 
oil, producing data to be used to plot the safest course to the spilled oil, deploying response 
equipment to recover the spilled oil, and monitoring the recovery operation (above and below the ice) 
to ensure complete recovery. As part of the exercises, the RDC also evaluated five specific 
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technologies and components: small unmanned aircraft system (sUAS), autonomous underwater 
vehicle (AUV), oil recovery skimmers, remotely operated vehicle (ROV), and communications 
support.  The RDC released a video to document the 2012 Arctic Shield spill response logistics and 
operations.  The following Interagency Committee agencies have participated in one or more of the 
Arctic Shield exercises: NOAA, BSEE, and USN.   
 
Using Oil Herding Agents for Rapid Response In-situ Burning of Oil Spills on Open Water 
Contracting Agency:  BSEE 
Completed:  March 9, 2012 
The objective of this research was to evaluate the feasibility of using herders to enable in-situ burning 
as a rapid response technique in open water.  This research was accomplished by performing 
experiments in the laboratory with the USN‘s hydrocarbon based herder formulation and the best 
silicone herder formulation to find the most effective product for various water temperatures.  
Experiments were conducted in the lab and at the Ohmsett National Oil Spill Response Research and 
Renewable Energy Test Facility located in Leonardo, NJ, to determine the persistence of the 
herder mono-layer in waves.  Surfactant film persistence (i.e., how long the monolayer generated by a 
specific herding agent will last as a function of sea state) and to what degree periodically replenishing 
the film can counteract this was investigated in an 8-day test program at Ohmsett.   

In response to the research findings three recommendations were made. The first recommendation 
was that work should begin on commercializing the USN and silicone herders, including getting them 
listed on the EPA National Contingency Plan Product Schedule and developing suitable application 
systems.  Second, the use of the USN and silicone herders to thicken slicks in open water conditions 
for in-situ burning should be included in plans for future offshore oil spill response field trials.  The 
final recommendation was to research how herders could be employed to improve offshore skimming 
encounter rates in suitable open water conditions.  
 
Rapidly Deployable Thermal Hydrate Preventer for Subsea Oil Spill Mitigation 
Contracting Agency:  BSEE 
Completed:  October 31, 2013 
The objective of the research was to assess the feasibility of a Thermal Hydrate Preventer (THP) 
system that will provide spill response teams with a tool that can be used to quickly mitigate subsea 
oil spills while preventing the formation of hydrates that can cause buoyancy problems and clog flow 
lines.  The project established a set of deep sea conditions and requirements that can be used as a 
basis from which an analytical and chemical feasibility study can be conducted to assess the 
feasibility of a THP system with regard to conditions that will likely exist at the damaged well head; 
consider the hydrodynamics, thermodynamics, and chemistry of hydrates as they relate to the THP 
system to prevent formation of hydrates during the process of interfacing and initially capturing oil 
flowing from a damaged well on the sea floor and maintain a hydrate-free environment once the THP 
is successfully engaged with the damaged well; developed a set of scaling rules that can be used to 
scope and size the THP system; developed a preliminary THP system design; designed a THP 
demonstration test plan that can be performed immediately following the completion of this project; 
and established a commercial implementation plan, which defined pathways and possible 
commercialization partners, as well as potential funding opportunities to support the 
commercialization and implementation of the THP tools outside of the funding provided under this 
project. 
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Ice Month – Evaluation of Oil Recovery Systems in Ice Conditions at Ohmsett 
Contracting Agency:  BSEE 
Completed:  August 2013 
In order to assess the ability of mechanical devices to recover oil in broken ice environments, four 
weeks of full-scale skimmer testing took place at Ohmsett.  Skimmers currently used or being 
evaluated for use by the USN and USCG in ice infested waters were tested in the Ohmsett tank under 
various simulated Arctic conditions using synthetic oil.  The skimmer systems were evaluated using 
1-inch thick Hydrocal 300 oil, in 30 percent and 70 percent ice conditions.  Ten (10) skimmer 
systems were evaluated.   
 
Literature Synthesis of Oil Properties and their Impact on Spill Response Options 
Contracting Agency:  BSEE 
Estimated Completion:  2014 
The range of oil products transported through, explored for, and produced in U.S. waters has 
increased dramatically over the last two decades.  With these increases, the potential for spills of new 
materials, in new locations, or in severe climates brings into question the efficacy of traditional 
cleanup and spill response options.  To support BSEE’s mission towards promoting safety and 
protecting the marine environment, this project will synthesize the current state of knowledge on the 
relationship between the range of oil properties and spill response options to establish a baseline and 
aid in developing a roadmap for future research and technical development.  The findings concerning 
the state of knowledge and key knowledge gaps will be summarized in a report and a searchable 
database of articles and/or abstracts and links will be provided. 
 
 

Dispersants 
 
Assessment of Dispersant Effectiveness using Ultrasound to Measure Oil Droplet Particle Size 
Distributions 
Contracting Agency:  BSEE 
Completed:  February 27, 2013 
The goal of this proof-of-concept project was to develop novel ultrasonic scattering methods to 
measure the droplet size of dispersed oil in order to provide technologies that monitor the efficacy of 
subsea applications of dispersants.  Ultrasonic measurements were developed to determine the crude 
oil droplet size of dispersed oil to monitor/determine the efficacy of dispersants as a function of oil 
type, dispersant type, dispersant-to-oil ratio, water temperature, oil temperatures, and the presence of 
sediment on the effectiveness of dispersants.  The project was accomplished in a series of tasks 
beginning with lab measurements and culminating with testing at Ohmsett.  A droplet sizing 
algorithm was developed to best characterize the efficacy of the dispersants based on the 
measurements and theories.   
 
The research conducted under this project showed subsurface releases of oil and applications of 
dispersants create different measurement challenges relative to above-water dispersant applications to 
surface slicks.  More specifically, the oil concentration is higher in a subsurface blowout, the oil is 
more localized near the wellhead rather than spread out, and the droplet speeds are dramatically 
different between surface slicks (low speed) and blowouts (high speed).  
 
The oil spill response community needs to know many parameters in order to optimize the application 
of dispersants to subsea blowouts.  Parameters of interest include the size distribution of the oil 
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droplets, the presence and size distribution of gas hydrates and gas bubbles, the presence and size 
distribution of any sediment, and the dynamics of these constituents as a function of depth, 
temperature, salinity, and dispersant-to-oil ratio.  This project took the first step toward developing a 
suite of measurement tools addressing these needs and successfully developed acoustic methods to 
measure dispersed oil droplet size. 
 
Laboratory-Scale Investigation of a Method for Enhancing the Effectiveness of Oil Dispersants in 
Destabilizing Water in Oil Emulsions  
Contracting Agency:  BSEE 
Completed:  February 25, 2013 
The research investigated the feasibility of enhancing the de-emulsifying properties of commercial oil 
dispersants by modifying the composition and fraction of polar constituents in the oil phase of water-
in-oil emulsions and increasing the pH of the emulsion aqueous phase.  Candidate polar additives 
were selected based on human and ecological toxicity, solubility, reactivity in dispersant solutions, 
and effectiveness in increasing the de-emulsification properties of commercial dispersants.  
Additional consideration was given to additives based on the ability to modify dispersant solution pH.  
A series of emulsion destabilization experiments were conducted using raw crude oil from the 
Macondo Prospect well, the dispersant COREXIT 9500, and actual emulsions from the BP 
Deepwater Horizon accident collected from coastal Gulf of Mexico waters near Pensacola, Florida. 
 
The results of this project suggest that emulsion stability is relatively insensitive to emulsion aqueous 
phase pH.  Additionally, emulsion instability is appreciably enhanced as a consequence of treatment 
with COREXIT modified with the polar additives octanol and hexylamine.  Further, for octanol-
modified or hexylamine-modified COREXIT at 50 percent volume or greater octanol or hexylamine, 
the instability of the emulsion (with respect to reduced viscosity and enhanced weathering potential) 
appears to increase.  The current interpretation of this result is changes at the oil-water interface 
favorable to the creation of a microemulsion are driving this phenomenon.  Observations indicate that 
microemulsion formation reduces emulsion viscosity while increasing the ability of the emulsion to 
retain aqueous solution.  However, the results suggest that when COREXIT is modified with octanol 
or hexylamine (at volume fractions approximately 40-50 percent), the formation of a microemulsion 
reduces the viscosity of the emulsion to a degree that it may be recoverable by means other than 
manually (for example, oil skimmers and vacuum collection systems). 
 
Combining Mineral Fines with Chemical Dispersants to Disperse Oil in Low Temperature and 
Low Mixing Energy Environments 
Contracting Agency:  BSEE  
Completed:  May 31, 2012 
The objective of this research was to assess the feasibility of a cold water and Arctic marine oil spill 
countermeasure strategy based on the stimulation of Oil Mineral Aggregate (OMA) formation in the 
presence of a chemical dispersant.  Evaluations were 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 were 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 program studied 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.   
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The laboratory observations showed that excess additions of mineral fines could be counterproductive 
in oil spill countermeasure operations due to an accumulation of OMA at the water surface.  There 
appeared to be no net advantage in adding dispersants to improve the interaction between modified 
kaolin and test oils.  Under the experimental conditions used in this study there was no clear 
advantage gained by the addition of mineral particles to the chemically dispersed oil.  On the 
contrary, it appeared that the presence of mineral fines reduced the efficiency of the chemical 
dispersant.  Both the type and concentration of mineral fines influenced the final concentration and 
stability of OMA formed in the water.  Adding mineral fines in the absence of sufficient mixing 
energy did not improve oil dispersion efficiency.  The observed coalescence of small particles into 
larger ones within the wave tank seems to be enhanced in the presence of mineral fines, however, this 
may be an artifact associated with hydrodynamic conditions linked to the design of the test system 
which has a wave absorbing section downstream of the area of experimental data collection.  In the 
open ocean environment, the coalescence of small particles into larger ones may not be significant 
given a sufficient dilution rate so that the particle collision frequency is dramatically reduced. 
 
In the wave tank with regular waves, the high dose (50 g) of mineral fines slightly increased the total 
concentration of dispersed oil remaining in the water column.  From these data, it appears that to 
achieve a high rate of dynamic dispersion effectiveness (DDE), adding mineral fines is probably not 
necessary under the high mixing energy of breaking waves, because the chemical dispersant on its 
own leads to good dispersion efficiency.  To understand the transport and fate of oil associated with 
OMA and evaluate their potential risks, a preliminary integrated hydrodynamic, fate/transport and 
risk assessment modeling system was developed and evaluated under two test conditions within this 
study.  To fully predict long-term effects this new approach considered the following fates for OMA 
in the water column:  advection, diffusion, settling, and biodegradation of oil.  The fates in sediment 
were:  deposition of OMA, burial, oxygen depletion, biodegradation, and re-suspension.  The 
application of this model is currently limited by the availability of field data.  Future field trials would 
support application and validation testing of this system. 
 
Validation of the Two Models Developed to Predict the Window of Opportunity for Dispersant Use 
in the Gulf of Mexico   
Contracting Agency:  BSEE 
Estimated Completion:  2014 
In a previous BSEE-funded research project entitled “Identification of Window of Opportunity for 
Chemical Dispersants on Gulf of Mexico Crude Oils,” two correlation models were developed to 
predict the window of opportunity (or time-window) for successful chemical dispersant use in the 
Gulf of Mexico (GOM).  The models consist of correlation relationships established using best-fit 
correlation between readily available fresh oil properties and the window of opportunity for 
successful chemical dispersant use estimated using data from GOM crude oils and spill volumes of 
1,000 and 10,000 barrels.  The study demonstrated that combination of Sulfur, Saturate, and Wax 
contents of the fresh oils correlated best with the time-window for dispersant use.  
 
This project aims to validate and improve the two correlation models using a well known oil spill 
model OILMAP by adding crude oils from outside the GOM for which physical and chemical 
properties are available, introducing 10 new crude oils from the GOM for which physical and 
chemical properties will be measured in this study, considering existing data from large tank tests and 
field trials/spills, and using data from new small tank tests.  The project also aims to evaluate the 
sensitivity of the models to water temperature, wind speed, and the oil viscosity with the aim to 
include effects of these parameters into the models.    
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Operational Chemical Dispersant Research at Ohmsett  
Contracting Agency:  BSEE 
Completed:  April 2014  
The overall objective of the proposed research was to advance the state of the art and knowledge in 
chemical dispersant use in marine spill applications.  Three separate projects were conducted 
primarily at the Ohmsett test facility in Leonardo, New Jersey.  Project (1): Validation of Time 
Window for Dispersant Use Model.  A two-week testing program was conducted at Ohmsett to 
validate the models that have been developed for predicting the time window for successful use of 
dispersants.  Project (2): Comparison of Small Scale Dispersant Testing Methods to Ohmsett Results: 
The Effects of Dispersant Type and Oil Properties.  A one-week dispersant effectiveness testing 
program at Ohmsett and a series of laboratory-scale dispersant effectiveness tests in Ottawa, ON, 
Canada were conducted to compare results of the two methods using different oil types and 
dispersants.  Project (3): Effectiveness of Typical Aircraft Spray Dosages on Outer Continental Shelf 
Crude Oils.  A one-week testing program at Ohmsett was conducted to study the effectiveness of 
dispersant applied at typical aircraft application dosages (5 gallon/acre) on light to medium Outer 
Continental Shelf oils including the MS 252 crude oil spilled during the BP Horizon incident under 
near-at sea conditions.  
 
Evaluation of Feasibility of Conducting Subsea Dispersant Research at Ohmsett 
Contracting Agency:  BSEE 
Completed:  June 2013  
The objective of the project was to identify and provide rough cost estimates for the upgrades that 
would be required at the Ohmsett test facility to enable it to be used by researchers to study the 
process of direct injection of dispersants at the wellhead, or other subsea infrastructure, in the case of 
an uncontrolled subsea oil release.  The project determined key areas of subsea dispersant research 
that need to be performed and to identify the key facility requirements for each one.  Based on these 
requirements, those areas that would be best suited to being conducted at the Ohmsett facility were 
identified along with the major infrastructure upgrades and related scientific and analytical equipment 
that would be required to support the selected research areas.  Rough cost estimates to implement the 
upgrades will be established.  The results will be utilized to determine the feasibility of conducting 
these upgrades at the Ohmsett facility.  
 
Subsea Chemical Dispersant Research 
Contracting Agency:  BSEE 
Estimated Completion:   2014  
The objective of the proposed research is to advance the state of the art and knowledge in chemical 
dispersant use when injected into an uncontrolled subsea oil release.  The research will be conducted 
in the laboratory and at Ohmsett.  The initial testing program in the laboratory and a small wave tank 
will investigate the role of natural gas in the gas-dispersant-oil system and evaluate measurement 
methods to quantify the oil drop and gas bubble plumes resulting from a treated or untreated subsea 
release.  This testing will determine if it is feasible to use air in subsequent under water injection tests 
without biasing test results.  The tests will also investigate dispersant effectiveness (DE) as a function 
of basic parameters such as oil type, dispersant to oil ratio, and dispersant injection location.  
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Acoustic Assessment of Subsea Chemical Dispersant Efficacy 
Contracting Agency:  BSEE 
Estimated Completion:  September 30, 2014  
The goal of this project is to develop acoustic techniques to measure the droplet size distribution for 
subsea release of crude oil and dispersants in the presence of natural gas.  It will build off of the 
results of BSEE’s previous proof-of-concept study for using ultrasound to assess dispersant efficacy 
by measuring oil droplet sizes.  This project will add the variable of natural gas to advance the 
measurement technology to separate the responses from oil droplets and natural gas bubbles in a 
subsea plume.  
 
The project includes laboratory measurements of dispersed oil and gas to measure the acoustic 
resonance and scattering response from gas bubbles released from the bottom of a tank of water.  
Using a non-flammable gas with similar acoustic resonance properties as natural gas, various sized oil 
drops ranging from below 100 microns to several millimeters in diameter will be measured.  The oil 
will also be mixed with COREXIT 9500 to determine if the dispersant alters the bubble size.  Droplet 
sizing algorithms will be developed to best determine the oil droplet size in the presence of gas and 
dispersants using acoustic scattering and resonance measurements.  To optimize the methods for real 
world conditions, tests will be conducted in the Ohmsett wave tank and the SINTEF tower tank on 
both surface and subsurface applications of dispersants to further develop measurement methods and 
algorithms.   
 
Dispersant Effectiveness, In-Situ Droplet Size Distribution, and Numerical Modeling to Assess 
Subsurface Dispersant Injection as a Deepwater Blowout Oil Spill Response Option 
Contracting Agency:  BSEE & EPA 
Estimated Completion:  2015 
The project will address three issues.  The first is to evaluate the performance of dispersants for 
subsurface injection into sub-sea blowouts.  The second is to track, model, and predict the movement 
and spread of the deepwater plume and oil surfacing from deepwater blowouts.  The third is to 
evaluate the influence of dispersant applications in reducing the concentration of volatile organic 
compounds emanating from the water surface on one specific crude oil.  This will be accomplished 
by a number of tasks; refine existing technologies, and methodologies for the assessment and 
monitoring of subsurface dispersant application by measuring dispersed oil concentration, 
fluorescence, and in-situ oil droplet size distribution; evaluate dispersion effectiveness (DE) as a 
function of oil type, oil release flow rate, and dispersant-to-oil ratio (DOR) for deepwater blowout 
spill response; model the particle size distribution of dispersed oil under high flow velocities in 
deepwater blowouts; integrate the new formulation on droplet size distribution with deepwater 
blowout models to study the effects of the new formulation on oil fate/transport models; study the 
effects of dispersant on the droplet size distribution; develop a formula to predict droplet size 
distribution and integrate it with a transport/behavior model component for oil released from 
deepwater blowouts. 
 
Dispersant Effectiveness Literature Synthesis 
Contracting Agency:  BSEE 
Estimated Completion:  2014 
To address the need for a comprehensive review and record of completed and on-going research in 
dispersant effectiveness, this project will review, summarize, and report on the literature available 
regarding dispersant effectiveness.  This effort will develop reference documents and a searchable 
database of historical research on dispersant effectiveness.  Also, the project will analyze the gaps in 
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the existing knowledge bank and suggest possible future topics for dispersant effectiveness research 
studies. 
 
Response Risk Communication Tools for Dispersants and Oil Spills 
Contracting Agency:  NOAA/CRRC, SEA Consulting Group 
Completed:  February 2014 
This project developed preparedness recommendations and response tools to address public and 
stakeholder information needs and risk perceptions about dispersants and oil spills.  The approach is 
original and integrative: building on the mental models approach for risk communications, this 
project conducts original survey research, analyzes social media data, leverages other current survey 
research and decision analysis, and integrates relevant social and natural science research findings to 
design effective and useful communications strategies for dispersant use at oil spills for use in future 
preparedness and response planning.  Led by SEA Consulting Group President Ann Hayward Walker, 
the SEA/University of Washington team consisted of investigators with extensive public, private, and 
academic research experience with oil spills and risk communication.  Qualitative research engages 
community participants from recent workshops and incorporates Twitter data collected during 
Deepwater Horizon by the investigators to inform the design of the national survey.  The survey 
research and social media analyses exploited new technology and analytical capabilities in both 
domains, and built on data from prior oil spill workshops as well as Deepwater Horizon.  Quality was 
assured through a workshop structured to produce peer-reviewed assessments of and guidance from 
the project’s research results, put into the context of other relevant recent research.  Products from 
this project can be applied immediately by NOAA, other federal, state and local, as well as industry, 
end users to promote effective response communications about dispersants and oil spills.  Project 
deliverables are expected to provide direct input to a strategic risk communications plan for oil spills 
and response options, including dispersants, that to mitigate the consequences of spills which threaten 
coastal communities. 
 
DTox: a Worldwide Quantitative Database of the Toxicological Effects of Dispersants and 
Chemically Dispersed Oil 
Contracting Agency:  NOAA/CRRC/Research Planning Institute 
Completed:  April 2014 
The ability to rapidly assess the toxicity of chemically dispersed oils is a goal shared by government, 
industry, consultants, and academic groups involved in oil spill response.  One common need of the 
oil spill community is the unrestricted and rapid access to available toxicity data on dispersants and 
chemically dispersed oils.  However, there are no centralized data repositories gathering decades of 
existing toxicity data.  The end-result of the proposed project, the Dispersant and Chemically 
Dispersed Oil Toxicity Database (DTox), addresses that shared need of the oil spill community, and 
will contribute to a better understanding of the biological effects of dispersants and dispersed oil, a 
major goal of the CRRC.  This database also addresses one of the three main R&D needs on the 
biological effects of dispersants highlighted in a recent dispersant initiative workshop.  The main 
objectives of this project were to identify, evaluate, compile, and integrate all available toxicity data 
on dispersants and chemically dispersed oil, and to generate an interactive tool that can assist the oil 
spill response community in their management decisions regarding the use of dispersants.  The 
ultimate goal of this effort was the synthesis of information in a meaningful way to improve scientific 
decision-making as well as to provide rapid access to centralized toxicity data. 
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Data compilation efforts built upon on-going or existing efforts, such as using the information already 
available in various reference databases that have already identified research on the effects of 
dispersants and dispersed oil.  Data consider for inclusion in DTox underwent a rigorous evaluation 
following a strict set of rules aimed at selecting the best available and suitable data for inclusion.  
Data entered into the database went through QA/QC procedures including periodic reviews of the 
database to ensure accurate data entry.  A stand-alone executable file of DTox contains interactive 
features including standard navigation buttons, a navigation page including search attributes (e.g., oil 
type) with single or multi-factorial keyword search capabilities (e.g., Arctic, Corexit, fish), and search 
results displayed in various table, graphic, or report formats.  Critical steps in assessing the 
effectiveness and usefulness of the proposed database deals with its transferability to drills, 
workshops, or real oil spill situations, as well as its ability to provide information that can help inform 
tradeoff decisions based on the current state of knowledge.  In order to address this particular 
concern, end-users worked closely with the PI and co-PI, and were given the opportunity to review 
the database and provide suggestions for improvement prior to its public release.  Furthermore, as 
part of the objectives of this project, two small areas of current oil exploration interest and with very 
different characteristics were used as pilot sites to assess the usefulness of the database.  These tests 
also helped identify data gaps and sources of uncertainty, and will provide information on specific 
research needs.  The practical application of DTox is the organization of copious amounts of toxicity 
data into a practical, versatile, and logical system that is easy to use by oil spill practitioners, that can 
be used as a scientific support tool, and that can facilitate communication of risks with the public and 
the scientific community concerned about the use of dispersants.  The continued strength and growth 
of this proposed database will ultimately depend upon the active support and involvement of the oil 
spill community who stand to derive greatest benefit from this shared effort. 
 
Understanding chronic impacts of chemical dispersant and chemically-dispersed oil on behavior, 
molting success, and hormone status and of blue crab larvae: inputs for recruitment and 
population models. 
Contracting Agency:  NOAA/CRRC, University of Maryland Center for Environmental Science 
(UMCES) 
Estimated Completion:  2014 
The use of chemical dispersants as a response option following an oil spill has always been 
controversial, and numerous reports and reviews have highlighted the many data gaps and 
uncertainties regarding their use (e.g. NRC, 2005).  Their goal is to reduce the impacts of oil and 
provide a net environmental benefit.  However, the unprecedented spatial and temporal extent of their 
use during the BP Deepwater Horizon (DWH) incident led to intense media and public outcry, 
particularly regarding their novel subsurface use directly at the wellhead.  A meeting organized by the 
CRRC in May 2010 concluded that their use was indeed beneficial overall, but it also highlighted 
data gaps and uncertainties especially regarding the length of time of their use and the need for 
continued re-evaluations.  There are still many unknowns regarding the environmental fate and 
effects of dispersant and chemically dispersed oil, particularly to nonstandard laboratory species and 
at chronic and sub-lethal levels.  The blue crab, a keystone species of the Gulf of Mexico and Atlantic 
coast, is crucial to both the ecology and economy of both regions.  Very little is known regarding the 
impacts of oil, dispersant and chemically dispersed oil on any stage of the blue crab life cycle.  The 
timing of the DWH incident coincided with crab spawning, whereby pelagic crab early life stages 
were exposed to oil and/or chemically-dispersed oil offshore in the photic zone surface waters.  Blue 
crab recruitment, and thence fishery abundance, depends upon larval survival in the coastal zone, 
which in turn hinges on larval perception, feeding, molting, and swimming abilities.  Even at sub-
lethal levels (as determined by LC50 methods), oil, dispersant or chemically-dispersed oil may impair 
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these behaviors, resulting in larvae that do not survive until the megalopa/crab transition.  These 
behavioral effects would be therefore functionally lethal, because of the ensuing growth, feeding, 
recruitment, and ultimate population level consequences.  
 
The proposal described herein seeks to understand the impacts of dispersant, oil and dispersed oil on 
blue crab larvae at various stages of development.  Although we will carry out some preliminary 
experiments to define acute (for comparison to other species in the literature) and sublethal doses our 
goal is to focus on the sub-lethal effects that will ultimately result in recruitment failures.  These 
include novel approaches to ascertain physiological (molting success and endocrine disruption) and 
behavioral perturbations.  UMCES has a unique collection of crab hatchery technology and scientific 
expertise to address the question of how oil, dispersant and dispersed oil affects blue crab larvae 
using a multiple toolbox of molecular, biochemical, physiological and behavioral endpoints.  
Findings and methodology of the study proposed by UMCES investigators will have value as tools to 
assist managers and scientists in rapid risk assessment/decision making for dispersant use during 
spills.  The project will also develop methods adaptable for simple in situ and laboratory assessments 
of the effects of oil, dispersant and dispersed oil on blue crab larval behavior.  Interactions with end 
users at all phases of the project will ensure that protocols and metrics are adapted to be useful in 
modeling or forecasting the chronic effects of “subacute” levels of chemical dispersant use on larval 
crab behavior and crab recruitment. 
 
Salt Marsh Mesocosms  
Contracting Agency:  NOAA National Centers for Coastal Ocean Science  
Completed:  2013  
NOAA conducted a series of laboratory and mesocosm experiments to assess the effects of crude oil 
alone, dispersants (Corexit 9500™) alone, and a crude oil dispersant mixture on selected estuarine 
organisms.  The laboratory studies included individual species tests for fish (Fundulus heteroclitus), 
crustaceans ( Palaemonetes pugio), molluscs (Mercenaria mercenaria), and algae (Dunaliella 
tertiolecta).  The mesocosm tests evaluated the effects of crude oil with and without dispersants on a 
simulated salt marsh community. 
 
Experimental Wave Tank Studies of Oil Spill Response Using Dispersants  
Contracting Agency:  EPA/NRMRL  
Estimated Completion:  2014 
This project, which is being conducted with the Department of Fisheries and Oceans Canada (DFO), 
addresses the performance evaluation of dispersants applied to oil spills on the water surface and 
subsurface injection in subsea blowouts during oil spill response.  Dispersant effectiveness (DE) will 
be evaluated by conducting experimental studies using a modified flow-through wave tank that is 
capable of generating advective current flow.  The EPA/DFO wave tank will be modified to 
incorporate a pressurized underwater oil and gas release system.  DE will be evaluated by measuring 
dispersed oil concentrations, ultraviolet fluorescence, and droplet-size distributions.  Analysis of 
dispersed oil droplet size distributions will be performed using submersible Laser In-Situ Scattering 
and Transmissometry (LISST-100X) instruments and a digital holographic imagery camera (DHIC) 
particle counter.  Wave tank studies will be conducted to evaluate DE as a function of oil type, 
dispersant type, dispersant-to-oil ratio (DOR), and oil and gas flow rates.  The influences of other 
operational conditions, such as high oil temperature, the presence of suspended particulate materials 
on oil dispersion efficiency will also be tested.  The experimental results, particularly those obtained 
for in-situ droplet size distribution data, will have significant application in the oil spill trajectory and 



Appendix (B)  

B-41 

ocean circulation models required by responders to predict the fate and transport of subsurface plume 
and surface oil slicks. 
 
A second aspect of this project is development of numerical models of dispersant use.  One of the 
most important parameters required for oil spill models to provide better prediction of oil transport is 
oil droplet size distribution.  Literature reviews indicate that this is still poorly understood, 
particularly for the case of a deep water blowout where dispersants are applied.  This project 
addresses this issue by conducting research to: (1) model the particle size distribution of physically 
dispersed oil in deep water blowouts; (2) study the effects of dispersants on droplet size distribution; 
(3) evaluate effects of high oil temperature, low water temperature, and the co-presence of natural gas 
on dispersed droplet size distribution; (4) determine the minimum droplet size needed for re-
coalescence of oil droplets; and (5) develop a new numerical formula for droplet size distribution and 
integrate it into a deep water blowout model.  
	
Validation of Small-Scale Laboratory Test Dispersant Effectiveness Ranking 
Contracting Agency:  EPA/NRMRL and BSEE 
Completed:  2013 
A controlled laboratory study was conducted to measure the dispersion effectiveness of Corexit 9500 
on 20 different oils.  This study was a part of a larger project initiated by the Bureau of Safety and 
Environmental Enforcement (BSEE) to compare the predictive value of laboratory dispersant 
effectiveness tests with their larger scale one conducted at BSEE’s Ohmsett facility in New Jersey. 
The test used in this study was the Baffled Flask Test (BFT), which is planned for adoption as EPA’s 
official testing protocol for listing commercial dispersant products on the National Contingency Plan 
Product Schedule.  For comparison, the results of 3 additional oils, S. Louisiana crude, Prudhoe Bay 
crude, and Arabian Light crude, were also included in the report.  The temperature used for the tests 
was 15°C, to match the temperature used at Ohmsett.  The dispersion effectiveness ranged from 
3.4% to 93%.  The results correlated to the viscosity of the oil.  
 
Use of the Baffled Flask Test to Determine the Dispersant Effectiveness of the Eight NCP Product 
Schedule Dispersants on S. Louisiana Crude Oil at Two Temperatures  
Contracting Agency:  EPA/NRMRL  
Completed:  2012  
The recent BP Deepwater Horizon oil spill in the Gulf of Mexico sparked renewed interest by EPA’s 
Office of Research and Development (ORD) to test all the dispersants on the National Contingency 
Plan Product Schedule (NCCPS) for their ability to disperse South Louisiana crude oil (SLC).  
NRMRL ran the Baffled Flask Test (BFT) on the eight listed and available dispersants to supplement 
toxicity testing conducted by our sister lab in Gulf Breeze, FL.  Because water temperatures in the 
deep sea are in the vicinity of 5 °C, while temperatures within 5 m from the surface average around 
25 °C, this project studied dispersant effectiveness at both temperatures.  The BFT was conducted on 
only one oil, SLC.  No hypothesis testing was needed in this project.  All statistics were generated 
automatically as part of the SOP.  The objective was to record dispersant effectiveness at the two 
different temperatures for all eight dispersants.  The eight dispersants tested included Corexit 9500, 
Dispersit SPC 1000, JD 2000, Nokomis 3-AA, Nokomis 3-F4, Saf-Ron Gold, Sea Brat #4, and ZI-
400.  The dispersants were provided to NRMRL by its sister lab at RTP, NC.  Three of the eight 
dispersants gave satisfactory results while the others did not.  
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Biodegradability of Dispersants and Dispersed Oil at Two Temperatures 
Contracting Agency:  EPA/NRMRL 
Estimated Completion:  2015 
The BP Deepwater Horizon blowout raised questions not only about the biodegradability of oil in 
deep waters and surface waters of the Gulf of Mexico but also raised concerns about the rate of 
biodegradation of the dispersants per se and the dispersed oil.  The objective of this study is to 
determine the rate of biodegradation of several crude and refined oils, beginning with S. Louisiana 
crude oil (SLC) spilled in the Gulf of Mexico (GOM) in the BP Deepwater Horizon blowout with and 
without the presence of two dispersants currently on the National Contingency Plan Product Schedule 
(NCPPS).  Since the temperatures of the GOM at depth and at the surface are substantially different, a 
further objective was to determine biodegradation rates at 5 °C, corresponding to average temperature 
at depths > 1000 m, and at 25 °C, corresponding to average temperature in the top 5 m. The 
experiment with Corexit 9500 on SLC has been completed and published.  Experiments with two 
other oils were also completed, and experiments with JD2000 on the three oils were also completed in 
2013.  Two manuscripts comparing results from the 2 dispersants and 3 oils at the 2 temperatures will 
be prepared during FY2014.  Additional experiments on Corexit 9500 on SLC are planned for 
FY2014 that will be conducted with substantially lower concentrations of crude oil. The report 
describing results from this project will be available in mid-FY2015.  
 
Wave Tank and Field Study of Dispersion Effectiveness in Arctic Conditions 
Contracting Agency:  EPA/NRMRL 
Estimated Completion:  2016 or beyond  
This planned study is on hold until the Canadian government authorizes the field study in the Arctic.  
 
 

In situ Burning 
 
Efficient Atomization and Combustion of Emulsified Crude Oil 
Contracting Agency:  BSEE 
Estimated Completion:  July 2014 
The objective of this project is to assess the potential effectiveness of low pressure atomizing burners 
as a means to augment in situ burning of emulsified crude oil while minimizing pump infrastructure 
requirements.  During this project the droplet formation and combustion behavior of a flow-blurring 
atomizers (FBA) and effervescent atomizers (EA) will be evaluated to assess their suitability and 
determine infrastructure requirements for disposing of emulsified oil resulting from sub-surface oil 
spills.  A FBA and an EA with flexible geometries will be designed and constructed so that the 
geometry may be varied to minimize atomizing air flow rate and pressure while minimizing the 
atomized droplet diameter, as measured by phase Doppler interferometry (PDI).  The combustion 
behavior of the atomized oil in both straight and swirled jets will be examined, again measuring the 
droplet diameters at different locations within the jet to determine the rate of droplet evaporation and 
combustion, as well as determining the operational limits including turn down, ignition, and lean 
blow out.  The same behaviors will be measured with emulsions of crude oil and sea water to 
determine how the atomization and combustion behavior changes with increasing fractions of sea 
water and determine the practical combustion limits of emulsified oil.  
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Burning Behavior of Oil in Ice Channels 
Contracting Agency:  BSEE 
Completed:  December 31, 2013 
The objective of this project was to assess in-situ burn efficiency of oil spills in icy conditions and set 
new experimental and modeling framework to explore oil spill burning on ice.  This will allow 
quantifying combustion efficiency as well as point of extinction for liquid fuel spills in icy 
conditions.  Objectives will be accomplished in two phases.  Phase one focused on identifying 
controlling mechanisms governing the spread and burning rate of a combustible liquid in an ice 
channel.  Specifically, it focused on the influence of combustible liquid flash point, viscosity, channel 
width and channel height on the spread and burning rate of the liquid.  The results were interpreted 
using a theoretical model developed as a part of this study.  Phase two included a lab-scale oil-spread 
and burning study to analyze predictive models developed during Phase one and evaluate additional 
parameters due to increase in scale. 
 
 
Comparison of Physical and Chemical Characteristics of In-Situ Burn Residue and other 
Environmental Oil Samples Collected during the Deepwater Horizon Spill Response 
Contracting Agency:  BSEE & NOAA 
Estimated Completion:  2014 
The objective of this project will be to use the physical and chemical analysis of the BP Deepwater 
Horizon in-situ burning samples as a focal point for comparisons to the analyses of other oil and 
residue samples of relevance to the spill response.  In particular, the pre- and post-burn sample results 
will be compared to samples from three sources.  The first set of samples will come from the 
Macondo well source oil, the same source oil burned under controlled conditions at the NOAA/LSU 
chemistry support lab in Baton Rouge, Louisiana.  The second set of samples will come from tarballs 
trawled from the depths by deepwater shrimp nets in late 2010 and early 2011 north of the blowout 
location.  The third set of samples will come from Deepwater Horizon oil collected at sea, in 
marshes, and from beaches. 
 
The results will provide insights into the changes that occur to oil when it is burned and how the 
physical and chemical characteristics compare to other forms of oil encountered during a spill (e.g., 
emulsified surface oil, beach- and marsh-stranded oil, etc.).  Analysis of burn residues and 
comparison to deepwater tarballs will help obtain an understanding of the longer-term fate of burned 
oil and identify potential impacts to pelagic and benthic environments and human activities like mid-
water and bottom trawling.  In addition to the physics and chemistry of the different oil types, the 
work will also will examine candidate biomarkers used to “fingerprint” oil and residues to source 
materials and recommend those that appear to have the greatest utility for identifying the origins of 
burned and/or weathered oil. 
 
 

Alternative Countermeasures 
 
Testing of a Spreading Agent for Non-spreading Oils and Emulsions to Enhance Evaporation and 
Natural Dispersion 
Contracting Agency:  USACE/CRREL 
Completed:  November 2011   
The U.S. Army Engineer Research and Development Center’s Cold Regions Research and 
Engineering Laboratory (CRREL) provided facility oversight and testing assistance to a test of the 
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potential oil spreading agent Silwax 5016 for several different heavy oils and water-in-oil emulsions.  
The research was used to determine if the oils and emulsion could be induced to spread out to thin 
sheens and greatly increase the rate of evaporation and natural dispersion by waves.  
 
Development of a Laboratory Protocol Testing the Effectiveness of Commercial Solidifiers in 
Cleaning Up Oil Spills on Water  
Contracting Agency:   EPA/NRMRL  
Estimated Completion:   2014 
The objectives of this laboratory study are: (1) to develop a protocol for testing the effectiveness of 
solidifying an oil slick on water using commercial solidifiers; (2) to evaluate the recovery of oil from 
solidified product; (3) to determine the mechanism of solidification; and (4) to quantify the effects of 
environmental conditions (temperature, salinity, mixing energy, degree of oil weathering, etc.) on the 
solidification process.  These objectives will lead to a better scientific understanding of the 
solidification process so that interpretation of results of testing is facilitated.  Good progress has been 
made in the laboratory, but the final protocol will not be delivered until mid- to late-FY2014.  
 
Development of a Surface Washing Agent Protocol 
Contracting Agency:  EPA/NRMRL 
Estimated Completion:  2014 
The goal of this work is to develop a standardized and reproducible testing protocol to evaluate the 
shoreline cleaning efficiency of surface washing agents (SWAs).  Oil removal efficiencies for SWA 
treatments are being compared to the washing efficiency of salt water without SWA.  Since a good 
SWA should not disperse oil into water, the dispersability of each SWA is being evaluated separately 
using the BFT.  To date, the protocol experiments have already been completed for a medium crude 
oil (Prudhoe Bay Crude or PBC), a light crude oil (S. Louisiana Crude or SLC), and a heavy refined 
oil, IFO180.  The Headquarters program office, the Office of Emergency Management (OEM) asked 
if the protocol could be extended to larger media (like granite tiles) for more realistic application and 
testing of products.  The research is continuing by conducting experiments on granite tiles using the 
three types of oils already studied on sand.  If this innovation improves the results, it will be used as 
the final protocol.  If it does not, then the previous version will be adopted.  This project was put on 
hold in order to allow completion of the dispersant effectiveness protocol for EPA’s rule-making.  
We anticipate completion of this project by the end of FY2014.  
 
 

Oily Waste and Oil Disposal  
 
Demonstration of a Polypropylene Packed Material for the Treatment of Solids in 
Shipboard Bilgewater (WP-201224) 
Contracting Agency:  Navy/NSWCCD 
Estimated Completion:  2015 
The current U.S. Navy Fleet has more than 170 oil/water separators (OWS) as primary treatment 
systems and 30-35 of these ships have membrane-based ultrafiltration systems for secondary 
treatment.  The presence of solids or particulate matter in Navy shipboard oily waste processing 
streams is known to negatively impact the operation and performance of oil pollution abatement 
equipment.  Solids removal is a critical step in the treatment of ships' oily waste streams, e.g., 
bilgewater.  Wastewater solids build up rapidly on currently available filters, resulting in frequent 
backflushing.  Solids that are not properly managed contribute to increased maintenance 
requirements, system downtime, and associated costs that may otherwise have been avoided.  
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Inspections of OWS' plate stack assemblies have shown that over time, unprocessed particulate 
matter accumulates in the system, reducing performance and requiring more frequent maintenance.  
Solids can also cling to oil droplets suspended in water, making the droplet neutrally or negatively 
buoyant and resulting in oil passing through the OWS and accumulating on the membrane faces.  
Clogging of the openings to the ceramic membrane lumens (axial channels through which the 
wastewater flows) has been a continuing problem.  Solids blocking the lumen entrances can (1) 
severely reduce the membrane flow rate resulting in much lower bilgewater processing rates, (2) 
increase membrane regeneration frequency, and (3) require manual removal and cleaning of the 
membranes.  These maintenance issues are directly attributable to the inability of current treatment 
system filters to reliably remove solids from the waste stream.  The objective of this project is to 
demonstrate the ability of the Bacti-Twist Filter Media (BTFM) or POM-POM technology to retain 
solids from shipboard generated oily waste with measurement of key effluent quality parameters.  
The POM-POM filter is a black spiral-shaped plastic media made of polypropylene material, which is 
hydrophobic, giving it the ability to attract the complex hydrophobic mixture of oil, fine solids, and 
surfactants present in bilgewater.  The project will conduct laboratory and shipboard evaluations to 
validate the performance of the POM-POM filter.  Additionally, the evaluations will determine the 
system's reliability, operation, maintenance, and integration requirements. 
 
A successful demonstration and validation of the POM-POM filter will provide Armed Forces ships 
with a filter media system that would allow the ships to process their oily waste without being 
hindered by solids.  Maintenance for an OWS with the POM-POM will be lower than one without the 
technology.  The filter will reduce the frequency of solids clogging membranes and membrane face 
plugging events.  The filter should also help decrease the manpower requirement and costs associated 
with operating and maintaining the OPA treatment systems.  The life of the primary and secondary 
treatment stages will be longer with the POM-POM filter. 
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INJURY ASSESSMENT AND RESTORATION 
 

Environmental Impacts and Ecosystem Recovery 
 
Improving injury assessment techniques for marine oil spills in the Arctic: Field testing high 
priority ephemeral data collection guidelines 
Contracting Agency:  NOAA/ORR/ARD 
Estimated Completion:  2014 
This research contributes to a broad effort by NOAA’s Office of Response and Restoration, 
Assessment and Restoration Division to plan for Natural Resource Damage Assessment (NRDA) in 
the Arctic by helping to improve exposure and injury assessment techniques.  In the event of an oil 
spill in the Arctic, a high priority for NRDA, during the first few days and weeks after the spill, 
would be shore-based ephemeral data collection to assess pre-impact conditions and exposure and 
injury to resources in, or associated with the nearshore areas.  Along much of the high arctic coast, 
nearshore areas include sheltered lagoons and the shorelines of the barrier islands that delimit 
lagoons.  These habitats are highly productive and at risk of being impacted by a marine oil spill.  The 
Assessment and Restoration Division has been developing high priority ephemeral data collection 
guidelines, a subset of which were field tested at nearshore sites on the North Slope in July, 2013.  
Sampling protocols for environmental media and organisms that were tested included: water, ice, 
sediment, benthic invertebrate, fish and fish bile.  In the event of a spill, these samples would be 
analyzed for polycyclic aromatic hydrocarbon (PAH) or PAH metabolites to evaluate exposure to oil 
chemicals, as well as for assessment of injury endpoints in exposed resources.  In addition to protocol 
testing, this work evaluated methods and levels of effort required for sampling and contributed to 
identifying appropriate, reasonable and defensible exposure and injury endpoints for NRDA in the 
Arctic.  High Arctic ephemeral data collection protocols were updated with new information garnered 
from field testing and will be going through additional peer review and refinement.  Having reviewed 
and validated ephemeral data collection protocols for baseline sampling and NRDA helps assure that 
high priority data of sufficient quality and quantity for NRDA is collected during the early phase of 
an oil spill. 
 
Contamination and Recovery of Commercially Reared Mussels Exposed to Diesel Fuel from a 
Sunken Fishing Vessel 
Contracting Agency:  NOAA/ORR/ERD 
Completed:  2013 
On May 13, 2012 the derelict 128-ft. fishing vessel Deep Sea caught fire and, a day later, sank in 
Penn Cove, Washington within 200 meters of a commercial mussel-growing operation.  Light sheen 
was observed passing among the mussel rafts resulting in a harvest closure, and surface oil continued 
to be observed periodically through June 2 when the vessel was hauled to the surface and eventually 
barged to Seattle for scrapping.  NOAA ERD tested the conventional wisdom that suggests small 
diesel spills do not result in prolonged impacts and recovery is rapid (days).  
  
Following the sinking, NOAA sampled suspended mussels to determine if they were contaminated 
and if so, how long it took for them to depurate.  Composite mussel samples were collected from 6 
floats and two intertidal beach stations on days 5, 51, and 186, and one year following the spill.  
Despite the initial contamination, laboratory and sensory test results did not exceed state health 
criteria.  Mussel harvest operations resumed within a month of the vessel sinking and one week after 
the wreck was raised and removed.  This relatively simple but long-term monitoring effort showed 
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that raft-grown mussels can be contaminated by a nearby diesel spill and that recovery may take 
much longer than typically expected following diesel spills. 
 
The full results of this project were presented at the International Oil Spill Conference in 2014. 
 
Deepwater Horizon Oil Spill Effects on Deepwater Coral Communities  
Contracting Agency:  NOAA, NRDA, NSF-RAPID 
Estimated Completion:  On-going 
There are a number of different aspects of this study.  The first is to investigate potential impacts on 
the Lophelia reefs between 300-600 m along the northern Gulf of Mexico.  In addition, a coral site in 
the Mississippi Canyon 338 lease block that was apparently impacted by the spill was discovered as 
part of our BOEMRE funded study.  Most of our efforts since that discovery have focused on this site 
and the exploration for additional sites in the area. 
 
Effects of the Deep Water Horizon oil spill on the nursery role of coastal marshes in the Northern 
Gulf of Mexico 
Contracting Agency:  NOAA, NGI, ADCNR 
Completed:  December 31, 2012 
This study evaluated the impact that the Deep Water Horizon oil spill on the abundance, diversity and 
productivity of marine invertebrates and vertebrates that inhabit coastal marshes in the Northern Gulf 
of Mexico.  The focus was on recreationally and economically important species of shellfish (e.g., 
brown shrimp, blue crab) and finfish (e.g., red drum, spotted sea trout, grey snapper) that recruit or 
live permanently on marsh edges and adjacent seagrass beds.  Over the past few years, the study 
quantified the abundance, diversity and productivity of invertebrates and juvenile fish in a number of 
marsh locations expanding the states of Mississippi and Alabama.  Thus, our pre-spill robust data set 
provided an opportunity to document the effects of the spill on this important ecosystem service 
provided by marshlands. 
 
Enbridge Oil Spill Natural Resource Damage Assessment 
Contracting Agencies:  NOAA, USFWS and other trustees 
Estimated Completion:  On-going 
NOAA and the USFWS are coordinating with co-trustees and Enbridge, to collect information as part 
of the NRDA for an oil spill in the Kalamazoo River. The purpose of the NRDA is to determine the 
appropriate type and amount of restoration needed to compensate the public for injuries to or lost use 
of their natural resources from the oil spill and associated response activities.  The spill occurred on 
July 25, 2010 when a 30-inch diameter pipeline ruptured and released diluted bitumen, a heavy form 
of crude oil, into a tributary creek of the Kalamazoo River in Marshall, MI.  This type of oil is also 
referred to as "tar sands oil."  Enbridge, the owner and operator of the pipeline, estimated that 
approximately 843,000 gallons spilled.  Oil traveled approximately 40 miles downstream in the 
Kalamazoo River.  Containment and absorbent booms were placed and the oil did not pass Morrow 
Lake, located about 10 miles east of Kalamazoo, MI.  
http://www.darrp.noaa.gov/greatlakes/enbridge/index.html  
 
Chalk Point Restoration Project Oyster Monitoring 
Contracting Agencies:  NOAA, USFWS and other trustees 
Completed:  2013 
As part of restoration activities for an oil spill at Chalk Point, Maryland, NOAA created five acres of 
oyster reef sanctuary in the Patuxent River and seeded it with native oysters to address injuries to 
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fish, shellfish, birds, and benthic communities.  Oyster reefs enhance benthic communities; increase 
aquatic food for fish, birds, and waterfowl; and improve water quality by filtering out sediment and 
pollutants from the water column.  NOAA monitored the survival and incidence of disease in the 
restored oyster population.   
http://www.darrp.noaa.gov/northeast/chalk_point/restore.html  
 
Effect of Mixing Regime on Oxygen Depletion and Toxicity in a Receiving Water Body Impacted 
by a Vegetable Oil Spill 
Contracting Agency:  EPA / National Risk Management Research Laboratory (NRMRL) 
Completed:  2013 
The overall objective of this study was to quantify the oxygen depletion and aqueous Microtox 
toxicity in oil-impacted water columns that are poorly, moderately, and fully mixed because depletion 
of oxygen in such water columns and release of toxic intermediates can lead to severe toxic impacts 
on the receiving water body.  This evaluation was performed on two commercial oils with and 
without the presence of butylated hydroxytoluene (BHT), the most commonly used antioxidant in the 
vegetable oil industry.  The two oils are canola (with a high percentage of C18:1 fatty acids with one 
double bond), and flaxseed oil (with a high percentage of C18:3 fatty acids with three double bonds).  
This gives a good representation of the degree to which the number of double bonds in the vegetable 
oil affects biodegradability and hydrolysis in the presence and absence of antioxidants.  This project 
was completed in 2013.  Two manuscripts have been published (lead author Salam) and another is 
being written.  
 
 

Environmental Restoration Methods and Technologies 
 
Beaver Butte Creek Gasoline Spill Restoration Plan Implementation and Habitat Improvement  
Contracting Agency:  NOAA, USFWS, and Confederated Tribes of the Warm Springs Reservation of 
Oregon (CTWSRO) 
Estimated Completion:  On-going 
A tanker truck and trailer, loaded with approximately 10,300 gallons of unleaded gasoline, jackknifed 
and became separated.  The tanks on both the tanker truck and trailer ruptured and approximately 
5,388 gallons of unleaded gasoline were spilled.  A majority of the gasoline flowed overland and was 
released directly into Beaver Butte Creek just above the confluence with Beaver Creek on the 
reservation of the Confederated Tribes of the Warm Springs Reservation of Oregon (CTWSRO).  The 
spill resulted in direct impacts to Chinook salmon, steelhead, and other natural resources.  Riparian 
vegetation was also impacted. 
 
NOAA, USFWS, and CTWSRO, as Trustees, worked together to develop a Restoration Plan and 
Environmental Assessment, which was finalized in 2009.  Using funds from the settlement with the 
company responsible for the spill, the Trustees have chosen a range of restoration projects to improve 
conditions for steelhead trout and Chinook salmon throughout the Beaver Creek watershed.  The 
restoration plan focuses on steelhead in particular because they are an endangered species, already on 
the brink of extinction. 
 
Implementation of the Restoration Plan began in 2011 with construction of the Lower Quartz Creek 
Riparian Fencing Project.  In 2012 two in-stream restoration projects were constructed on the main 
stem of Beaver Creek and two more fencing projects were built in the Quartz Creek watershed.  
Project implementation and monitoring is on-going and will continue for the next several years.   
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Draft Damage Assessment and Restoration Plan/Environmental Assessment for the Tank Barge 
DBL 152 Oil Spill  
Contracting Agency:  NOAA 
Completed:  2013  
NOAA, as the sole natural resource trustee, performed a natural resource damage assessment 
(NRDA) to determine the nature and extent of injuries to natural resources and services and identify 
restoration alternatives to compensate the public for injuries when the Tank Barge (T/B) DBL 152 
discharged an estimated 1.925 million gallons of a blended mixture of heavy oil into federal waters in 
the Gulf of Mexico in November 2005.  The bulk of the released oil sank to the sea floor.  
Approximately 98,910 gallons were recovered during submerged oil cleanup activities, which 
continued until January 12, 2006.  Long-term monitoring (LTM) occurred from January 13, 2006 to 
February 8, 2007, during which time the movement and dissipation of non-recovered submerged oil 
was tracked to the extent possible.  NOAA's trust resources include, but are not limited to, 
commercial and recreational fish species, anadramous and catadromous fish species, marshes and 
other coastal habitats, marine mammals, and endangered and threatened marine species.  The 
environmental assessment showed that fish and organisms living on or near the ocean floor (such as 
worms, clams, and crabs) were injured by the oil that sank to the bottom of the Gulf of Mexico.  That 
submerged oil impacted approximately 45,000 acres of ocean floor. However, much of this area 
recovered over time as the oil naturally dissipated and weathering broke it up. 
 
NOAA considered seven restoration alternatives exhibiting a sufficient nexus to the natural resources 
injured by the discharge and that could potentially compensate for injuries to natural resources and 
services.  In-kind habitat restoration projects benefiting offshore water column and benthic mud 
habitats were deemed not to be desirable because of prohibitive restoration costs and significant 
logistical challenges in execution.  An estuarine shoreline protection and marsh creation project, 
therefore, is NOAA’s preferred restoration alternative to compensate the public for impacts to natural 
resources and services resulting from the Incident.  Shoreline protection and marsh creation 
undertaken using the proposed techniques have successfully provided improved ecological services in 
a cost effective manner in the past.  Shoreline protection and marsh creation projects of the type 
proposed also have a high likelihood of success. 
 
Adak Diesel Spill Restoration 
Contracting Agencies:  NOAA, USFWS 
Completed:  July 2013 
NOAA and USFWS, along with the State of Alaska, are natural resource trustees using the Natural 
Resource Damage Assessment process to assess damages and restoration options from a diesel oil 
spill.  This work was conducted under the Oil Pollution Act (OPA), 33 U.S. Code 2701-2761 et seq, 
and relevant Alaska law.  On January 11, 2010, up to 142,000 gallons of diesel fuel was released 
from a 4.8 million gallon underground tank at the Adak Petroleum Bulk Fuel facility on Adak Island 
in the central Aleutian Islands of Alaska. The spill occurred when the underground tank was 
overfilled during a fuel transfer from a supply tanker ship at the adjacent loading dock.  As a result of 
the overfilling, fuel entered Helmet Creek, which flows into the small boat harbor in the Port of 
Adak.  Most of the diesel was confined to the creek, but more than a thousand gallons may have 
flowed out through the boat harbor to Sweeper Cove.  Approximately 122 barrels (5,124 gallons) of 
diesel were recovered, and 1,010 pounds of oily absorbent materials were incinerated.  Following the 
spill, dead fish were collected from Helmet Creek and diesel was observed in the creek.  The fuel was 
also absorbed into the stream banks.  It is likely that pink salmon and Dolly Varden eggs, and aquatic 



Appendix (B)  

B-50 

insects were affected in the creek and associated riparian area.  The spill was believed to have 
affected bird species, sea otter and marine shellfish.  
http://www.darrp.noaa.gov/northwest/adak/index.html 
 
 

Human Safety and Health 
 
Development of a Real-time Monitoring Protocol for Assessing Volatile Organic Compounds 
(VOC) Impacts on Response and Cleanup Workers’ Safety during Dispersant Operations 
Contracting Agency:  BSEE 
Estimated Completion:  June 2014   
The objective of the proposed research is to develop real-time and passive monitoring protocols to 
effectively determine the impact of dispersant use and VOC release, in both surface and subsurface 
applications, on oil spill response worker safety.  A series of bench-scale laboratory studies will be 
performed to determine mass balance of airborne benzene, toluene, ethyl benzene, and xylenes 
(BTEX) components within a baffled-flask microcosm following addition of the dispersant 
COREXIT 9500 to a South Louisiana crude oil.  This will be followed by a series of macro-scale 
laboratory studies to determine mass balance of BTEX components within an 85 liter flow-through 
tank system for analysis and modeling of VOC concentrations in the air and water boundary layers 
surrounding an oil slick prior to and following dispersant application.  A series of high-pressure static 
vessel laboratory studies will be performed to determine mass balance of BTEX components within a 
one liter stainless steel pressure vessel to simulate VOC dissolution in oil plumes at various depths 
and pressures following subsurface dispersant application.  Finally, a series of test-tank studies will 
be conducted at Ohmsett to determine real-time analysis of VOCs in water and air phase after South 
Louisiana crude oil is chemically dispersed into the water column.  After analysis of all of the data, in 
cooperation with NOAA and USCG, recommendations and countermeasures to optimize dispersant 
use for VOC control and worker safety will be developed. 
 
Health and Well-being in Coastal Counties: Impact and Resiliency in the Wake of the Deepwater 
Horizon Industrial Environmental Disaster 
Contracting Agency:  NOAA 
Completed:  December 28, 2012 
The purpose of this study was to establish a baseline for monitoring changes in the health and well-
being of residents along the Gulf of Mexico in counties impacted by coastal contamination from the 
BP Deepwater Horizon oil spill.  Using social science data, baseline indicators of both actual and 
perceived health and well-being in coastal counties were established.  Indicators of environmental 
health, such as those developed by the Mussel Watch Program and other federal, state and academic 
programs, were used to monitor changes in ecosystem services and considered with the social science 
data to provide an overall picture of health and well-being and document changes to Gulf Coast 
communities as they persist and adapt through this disaster.  Secondary data from a wide variety of 
sources were assessed to measure social indicators.  Data was drawn from coastal counties directly 
impacted by oiled shorelines. 
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Sociological and Economic Impacts  
 
Evaluating Changes in Health and Well-being in Communities Affected by the Deepwater Horizon 
Disaster 
Contracting Agency:  NOAA 
Completed:  January 2013 
Coastal communities are often impacted by both natural and industrial disasters, such as the BP 
Deepwater Horizon oil spill in 2010.  Until now, there has been no comprehensive effort to quantify 
or track changes in health and well-being in communities affected by such disasters.  This project 
developed a set of indicators and a monitoring method that will help us measure changes in people’s 
health and well-being when affected by catastrophic changes to ecosystem condition and the 
ecosystem services provided by coastal systems, such as loss of fisheries, clean water, and beautiful 
beaches.  The project results will: inform efforts to alleviate harm from similar disasters or long-term 
environmental change, help local officials prepare and protect communities from harmful impacts, 
and support disaster recovery efforts. 
 
The methods development and case study application to monitor the relationship between the health 
and well-being of coastal residents and the health of the adjacent coastal environment was conducted 
in the Gulf of Mexico counties affected by the BP Deepwater Horizon spill and in reference counties.  
The method uses indicators of human well-being identified, in part, through a workshop that included 
experts from federal, state and academic institutions.  The indicators included: health (disease rates, 
life expectancy), safety, economic security, governance, education, access to food, water and housing, 
access to social services (e.g. hospitals, social support services), social connectedness and 
environmental health.  The indicators were measured and analyzed using existing annual data 
collected by other agencies and organizations during 2000–2010.  Analyses for three timepoints, 
roughly 2000-2001, 2004-2005 and 2008-2009 serve as a baseline of well-being for the Gulf coast 
counties and provide information about how county well-being changes over time.  If future funding 
is obtained, researchers can conduct additional analyses to further validate the method and to 
assemble and analyze data for timepoints following the oil disaster.  This additional work would 
inform managers of the changes that have occurred during the oil spill event and initial recovery 
period.   
 
Accomplishments included: 
 Informally engaged a variety of well-being experts for consultation before and during the research 

and report period.  These included experts on indicator development and well-being as well as 
public health and environmental managers in the Gulf of Mexico states and counties. 

 Established indicators of well-being for coastal counties and developed a methodology for 
assessing the components of well-being represented by the indicators. 

 Completed case study of Well-being for 32 Gulf of Mexico and 5 East coast counties during 
2000-2009 using secondary data sources.  

 
Economic Impacts Associated with the U.S. West Coast Critical Habitat Designation for the 
Leatherback Sea Turtle. 
Contracting Agency:  NOAA National Marine Fisheries Service (NMFS) 
Completed:  January 2012 
NOAA’s NMFS Southwest Regional Office and NMFS Southwest Fisheries Science Center 
conducted a study to identify and analyze the potential economic impacts associated with the 
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designation of critical habitat for the leatherback sea turtle (hereafter, “leatherback”) under the 
Endangered Species Act (ESA).  The analysis examined the potential impacts of restricting or 
modifying specific land- and water-based activities, including oil spill response, to avoid adverse 
modification or destruction of leatherback critical habitat.  The NMFS identified oil spill response as 
a potential threat to the essential features of the nine areas that were being considered for leatherback 
critical habitat.  The analysis determined that the designation of leatherback critical habitat could 
affect oil spill response by imposing modifications such as the need to conduct surveys prior to oil 
spill response in order to minimize effects on leatherback prey, and the need to modify the  response 
in areas where leatherback prey are found to be present in significant quantities and condition.  The 
study considered historic oil spill incidents, volumes, and associated costs to provide an estimate of 
effects on response costs.  
 


