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CORE Headquarters 

1201 New York Ave. NW 
Washington, DC 
27-28 June 2007  

Agenda  
 

Wednesday, 27 June  
 
8:00-8:30 Assemble/Breakfast  
 
8:30-9:00 Introduction: Ellen Prager, Chair 

- Welcome, introductions  
- Review of the agenda  
- Review of the 21-22 February 2007 ORRAP meeting minutes  
- Review of the 21-22 February 2007 ORRAP meeting actions  
 

9:00-11:00 Research to Applications Task Force Report 
 - Discussion of report: Steve Weisberg, SCCWRP 

  
11:00-11:15 Break  
 
11:15-12:30 New Sub-panel on Ocean Observing  

- Review of charter and membership: Molly McCammon, Alaska Ocean 
Observing System 

 
12:30-1:30 Working lunch (on site)  
 
1:30-3:00 Review of Developing Professional Certification Programs  
 Executive Technical Qualification for Ecosystem Management 

- Presentation of Plan, Justification: Dan Ashe, US Fish and Wildlife Service & 
Joe Piotrowski, EPA 

 Professional Oceanographer  
- Presentation of Plan, Justification: Leslie Rosenfeld, Naval Postgraduate School 

 
3:00-3:20 Break  
 
3:20-5:00 Federal Interagency Subcommittees & Task Forces – Updates & Plans 
  - SIMOR: Gerhard Kuska, CEQ 

- Interagency Task Force on Anthropogenic Sound and the Marine Environment: 
Brandon Southall, NOAA 

- Extended Continental Shelf Mapping Program: David Balton, Maggie Hayes, & 
Brian Van Pay, State Department 

  
5:00-5:30 Wrap-up discussion / Review action items: Ellen Prager, Chair 
 
6:30 Dinner (optional) 



 
Thursday, 28 June 
 
8:00-8:30 Assemble/Breakfast  
 
8:30-9:00 Reconvene: Ellen Prager, Chair  

- Review of previous day’s presentations and discussions  
- Review of action items from previous day’s session  
 

9:00-9:30 Update on Activities of Ocean Studies Board  
- Sue Roberts, Director 

 
9:30-10:30 ORRAP Sub-panels - Reports & Future Activities 

- Education: Matthew Gilligan, Savannah State University 
- Industry: Andrew Clark, Harris Maritime Communication Services 
- Joint Meeting on Workforce Needs: Andrew Clark, Harris MCS  

 
10:30-10:45 Break  
 
10:45 – 11:15 Report on MMS-sponsored Offshore Alternative Energy Workshop 

- Report on Workshop: Andrew Clark, Harris MCS 
 
11:15-12:10 ORRAP business session   

- New Membership Status Report: James Eckman, ONR 
- Election of New Chair: James Eckman, ONR 
- Topics for Future ORRAP Consideration: Eckman/Prager/Chair-elect, all 

 
12:10-13:15 Working lunch  

- Open ORRAP discussion – other topics of interest 
- Review of action items from today’s sessions  
- Meeting wrap-up and scheduling of next meeting: New Chair  

 
13:15-13:30 Public comment: James Eckman, Designated Federal Official 
 
13:30 Adjourn  
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Ocean Research and Resources Advisory Panel  

National Oceanographic Partnership Program  
 

Southern California Coastal Water Research Project 
3535 Harbor Blvd., Suite 110 

Costa Mesa, CA 92626 
 

21-22 February 2007 
Minutes 

21 February  

Introduction 
E. Prager called the meeting to order at 0900. The minutes from the 30-31 October 2006 
ORRAP meeting were approved without changes. S. Weisberg reviewed the agenda for 
the meeting, which sought ways to integrate and coordinate federal agency and state 
efforts. 
 
California Ocean Protection Council and the tri-state initiative 
Mike Chrisman, Chair of the California Ocean Protection Council, spoke about the 
council and California’s ocean action plan. He lauded the development of the Ocean 
Research Priorities Plan (ORPP) and stated the importance of federal-state partnerships to 
its implementation. He spoke about the 13 recommendations in the Governor’s Ocean 
Protection Plan and praised the “Thank-you Ocean” public literacy plan. He spoke about 
Proposition 94, which is the West Coast Governor’s Agreement that identified 7 priority 
areas for government collaboration. He reported that an action plan for this agreement is 
expected to come out in the fall. S. Weisberg commented that he was very impressed 
with Ocean Protection Council, as important actions have come from every meeting.  
 
There was discussion on the success of California to enact policy versus relative inaction 
on a national level. M. Chrisman stated that the Governor’s leadership, fiscal 
commitments, and broad-based support have all contributed to California’s success. M. 
Briscoe added that the Ocean Protection Council has been successful because 
“protection” is a very narrowly focused initiative, whereas the federal government lacks 
this narrow focus.  
 
M. Chrisman emphasized that a multi-year public stakeholder participation strategy is 
critical. A bottom-up approach, with public input throughout the process, combined with 
public-private partnerships to provide funding, has been crucial to California’s success. 
He also noted that interactions with the federal agencies have proven to work, as the 
Council now has good working relationships with the White House Council on 
Environmental Quality (CEQ), the National Oceanic and Atmospheric Administration 
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(NOAA), and the Department of the Interior (DOI). However, he commented that, in 
general, Washington is lacking the strong political constituency to push for ocean issues.  
M. Briscoe commented that on the federal side, half of the process (completion of the 
U.S. Commission on Ocean Policy report, coupled with outreach) has been completed, 
but the execution and leadership are lacking. J. Schubel added that even though a plan 
may be in place, execution and leadership at the highest levels are essential. 
 
California’s research and monitoring priorities  
Amber Mace, Executive Director of the California Ocean Science Trust (CalOST), 
discussed incorporating science into management decisions and opportunities to improve 
federal-state collaborations. She explained that California is implementing elements of 
the ORPP Implementation Strategy and that CalOST has put a million dollars into 
priorities similar to those in the ORPP. She explained that they are collaborating with 
NOAA for ship time to complete a Sea Floor Mapping Project; a project to map all sea 
floors up to 3 miles out for the entire CA coast line. She observed that collaborations 
work well when goals are clearly defined and there is good communication. She 
recommended that, while California has good collaboration with the federal agencies at a 
high level, the state should focus on making more contacts at the working level.  
 
Discussion ensued on how the state priority plan was developed. A. Mace advised that 
states invest money in programs in order to leverage federal funds. She made the point 
that if the state is investing in a program, then it is more likely to become a priority to 
their legislators. The group discussed data management systems and the importance of 
sharing data in a unified repository. 
 
Education and the Environment Initiative 
Francesca Cava from the National Geographic Society gave the group a background of 
ocean education in the United States. She described the challenges resulting from the 
absence of ocean education from most environmental education, as well as the chronic 
under-funding of ocean education budgets. She explained that the ocean education grade 
of D+ given to the nation by the U.S. Commission on Ocean Policy emphasized the need 
for systemic change in ocean literacy programs in the U.S.    
 
Andrea Lewis from the California Environmental Protection Agency explained in detail 
the Education and Environment Initiative. The initiative centers on a set of five 
Environmental Principles and Concepts, which she explained in a scaled down version. 
She discussed the mandates: establish an interagency partnership, develop environmental 
principles and concepts that align with existing content standards, incorporate these 
principles into adoption criteria for instructional materials, create a model curriculum to 
teach the Environmental Principles and Concepts to California’s K-12 students, and align 
state agency programs with the Environmental Principles and Concepts.  
   
A. Lewis explained that the curriculum is in the process of being written. They have 
received $7 million for model curriculum development. She reported that they have 
discussed a partnership with National Geographic to provide maps, tables, and graphics 
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for the curriculum. She emphasized that the initiative needs to raise additional private 
money. She also discussed the cyclical system by which information is used in textbooks.  

 
Leslie Tamminen discussed the origin and accomplishments of the Heal the Bay 
organization. She cited the importance of having support from two successive governors 
and building public/private partnerships. She stressed the need for non-profit educational 
groups to support activities that encourage federal partnerships and relationships, such as 
those fostered with the Conference on Ocean Literacy (CoOL). She stated that California 
can be viewed as a role model for developing a method by which non-profits collaborate 
with government.  
 
The discussion following the presentations centered on curriculum development. L. 
Tamminen commented that they would like the ORRAP to be involved in content review, 
where appropriate. E. Prager also suggested the Education Department at the Consortium 
for Oceanographic Research and Education as a potential source for content reviewers. 
Concern was expressed about whether methods were in place to sustain the curriculum 
over the long term. A. Lewis responded by saying that the immediate goal is to have the 
curriculum approved by the California Board of Education. She predicted that, because 
the curriculum is of such high quality, meeting testing standards will not be an issue. 
There were several suggestions to work with nationwide groups, such as the 
Environmental Literacy Council and the Sea Grant program, because the curriculum has 
potential to apply nationally. A. Lewis commented that their first goal is to have it 
established in California; anything beyond that will require external funding. E. Prager 
asked that the ORRAP be kept informed of the progress on this issue.     

  
“Thank You Ocean” campaign 
Drew Bohan, the Executive Policy Officer of the California Ocean Protection Council 
gave a presentation on the “Thank You Ocean” Campaign, a joint effort between NOAA 
and the state of California. The program, he said, is a good example of a successful state-
federal partnership. The campaign includes printed media, billboards and a public service 
announcement, all designed to draw viewers to the website: www.thankyouocean.org, 
where they can learn about the various roles of the ocean in everyday life. The goal is to 
increase awareness for ocean issues and drive public involvement. He stated that the next 
goal of the campaign is to seek funding for more outreach and education.  
 
There was discussion on making the Thank You Ocean campaign a national effort. M. 
Kaplan suggested bringing the idea to the Gulf of Mexico Alliance (GoMA). D. Bohan 
stated that they are currently trying to gather more data before moving forward. R. 
Wayland suggested developing a merit badge system to gauge the program’s 
effectiveness in affecting public behavior. E. Prager also suggested expanding the 
program to include public service announcements on cruise ships.   
 
Ocean Observations in California  
Paul Siri discussed ocean monitoring within California scientific management initiatives. 
He spoke about ways that ocean observing can increase resource management 
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capabilities. He noted that gliders have moved beyond the development phase and are 
now in the pre-operational stage, thus marking a good example of research-to-
applications.  The technology surrounding autonomous vehicles and sensors has a lot of 
promise and are key areas for future focus. He expressed concern for the future funding 
of ocean observation enterprises and noted that promoting partnerships is an effective 
way to lower expenses and make existing funds go farther.  
 
There was some discussion on how to build strong partnerships. P. Siri noted that 
philanthropic foundations, such as the Moore and Packard Foundations, can play a key 
role in developing and sustaining partnerships. He said that the California legislature 
became involved in ocean observing because of the large Coastal Coalition partnership 
that was formed with the support from academia, non-governmental organizations 
(NGOs), and the Resources Legacy Foundation. He mentioned that the water, sanitation, 
ports, and energy sectors dominate California industry and it is therefore also important 
to have their input. He added that engaging local stakeholders is the best way to gain the 
attention and support of legislators.  
 
P. Betzer stressed the need to ensure that there are technicians and infrastructure in place 
over a sustained period to handle ongoing ocean observations. P. Siri added that other 
important issues for ocean observing are: product development, workforce conditions, 
Quality Assessment and Quality Control, and passage of federal ocean observation 
legislature.  
 
Marine debris 
Drew Bohan gave a presentation on the proposed legislation on reducing and preventing 
marine debris in California. He explained the problem and discussed the costs associated 
with removal of the debris. He went over the highlights of the resolution, which include 
an expansion of the California Rebate Value program, increased enforcement of laws, 
regional coordination, innovative alternatives to plastics, a ban for most toxic plastics, 
and an outreach program – “Don’t Trash California.”  The point was made that federal 
government activity on the topic of marine debris has focused mostly on fishing nets, 
where as the California legislation is much broader. D. Bohan reported that there has not 
been much collaboration between California and the federal government on this topic. R 
Wayland suggested contacting the Marine Pollution Control branch of the Environmental 
Protection Agency (EPA). M. Briscoe also suggested working with the Marine Debris 
Council to encourage more activity.  
 
All were in agreement on the need for an outreach and education campaign to deter the 
public from contributing to marine debris. There was discussion on the difficulty of a 
“bottle bill” that regulates plastic debris and on the development of biodegradable 
packaging. Suggestions and examples were given of innovative alternatives to packaging 
and methods of imposing fees and sanctions on the use of less biodegradable materials. 
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Marine Protected Areas   
Melissa Miller-Henson presented on the Marine Life Protection Act (MLPA). She began 
by explaining the key design components of the act: leadership, public-private 
partnership, policy advice, stakeholder input, and scientific advice.  
 
M. Miller-Henson described the first phase of the project, which aimed to determine the 
major products of the initiative. She explained that there was significant stakeholder 
involvement in the first phase of the MLPA Initiative process; many of the meetings were 
webcast and then published on the website. She shared lessons learned from the first 
phase, including the necessity of a clear mandate, as well as transparency throughout the 
process. 
 
M. Miller-Henson went over the changes that will be made during the second phase of 
the MLPA Initiative; there will be a smaller stakeholder group, the federal representatives 
will still be partners but not voting members, and they will play a key role during the 
evaluation, enforcement and monitoring processes.  
 
California’s beach programs  
Michael Gjerde discussed the California Clean Beaches Monitoring Program. He 
explained the funding process for the program, which involves contributions from the 
state of California, local counties, and the U.S. EPA. He discussed the budget for 
remediation, particularly in the case of non-point source pollution, one of the biggest 
threats to CA beaches. He pointed out that there has been $326 million allotted in coastal 
grants for non-point source pollution, but there have been no matching funds from the 
federal government.  
 
M. Gjerde described the Beach Water Quality Workgroup (BWQW) as a long-term, 
volunteer project that involves the local government, state government, academia, and 
NGOs to ensure that the best scientific information goes into water quality assessments. 
S. Weisberg commented that California is on a potential collision course with the U.S. 
EPA because they are developing different standards for monitoring. M. Gjerde 
suggested that, to improve the federal-state relationship with regard to beach monitoring, 
there needs to be more communication and a mechanism for linking research conducted 
under the auspices of both entities.  It also came up during discussion that M. Gjerde had 
never heard of the Harmful Algal Bloom (HAB) program or initiatives and highlighted a 
lack of communication and feedback between individuals at the state and federal levels. 
 
Wrap-up discussion 
E. Prager led the discussion on recommendations for the Interagency Committee on 
Ocean Science and Resource Management Integration (ICOSRMI). There was discussion 
on the relationship between California and the federal government. It was noted that 
federal actions did motivate the state to begin enacting its own programs. It was also 
noted that there is tremendous opportunity for partnership; there is a leadership structure 
that is easily accessible to partnerships. The federal government could provide money, 
technical expertise, and technical review to a partnership. It was suggested that a 
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directory system or an ombudsman be established to assist in connecting people to 
appropriate contacts within the federal government, and identifying linkages between 
state and federal programs.  
 
E. Prager observed that the federal government must find a way to nurture stakeholders, 
such as foundations, private donors and legislative staffers in order to get support, taking 
it further than simply holding informative meetings but actually allowing stakeholders to 
participate and provide opinions.  
 
J. Reutter noted that the accomplishments discussed today likely would not have been 
possible without high-level leadership. J. Schubel commented that while California has 
long been an innovator in ocean science policy, the lesson learned from the past few 
years is that progress is made when there is strong high level leadership. The group 
agreed that California’s success can be attributed to strong leadership, which has been 
supported by financial backing.  
 
22 February 

Reconvene  
E. Prager reviewed the previous days discussion and possibilities for recommendations 
generated during the day. Discussion concluded that federal leadership activities are 
having a positive effect on California; the USCOP and ORPP reports must be built upon; 
high-level leadership is critical; it is important to set clear goals and mandates that are 
developed through a transparent process with specific evaluation methods; public-private 
partnerships are beneficial; and it would be helpful to have a clear directory of federal 
government contacts. 
 
Discussion on the possible recommendations included:  

• Take advantage of partnership opportunities and build upon bottom-up, state-led 
initiatives. R. Wayland added that financial partnerships should include private 
money. J. Reutter commented that “matching” can be a successful form of 
committed partnerships, as demonstrated by the Sea Grant program.  

• Agencies should nurture stakeholders through workshops where stakeholder input 
is seen as valuable and sought-after. These workshops should be considered 
opportunities for public input that will affect agency decision making.   

• A mechanism should be developed within states for federal-state collaboration. 
Regional coordination should be included.  

• A directory or some form of contact information for relevant federal ocean 
programs should be provided or available to the states.  M. Briscoe used NOAA’s 
Oceans and Human Health Initiative as an example of a valuable program whose 
existence was not disseminated to the states because of failed communication.  

 
S. Weisberg commented on the importance of exporting the successes of one state to 
another, suggesting that the Consortium for Oceanographic Research and Education 
could help with this. S. Pomponi suggested that the Department of Education be included 
in ICOSRMI discussions. J. Schubel agreed to gather more information on the 
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Department of Energy’s involvement in educational content before ORRAP makes an 
official recommendation.  
 
Report from the 23-25 January 2007 Research-to-Applications Task Force meeting 
Steve Weisberg reported on the recent Research-to-Applications Task Force (RATF) 
meeting. He began by giving the background and purpose of the RATF. He reported that 
the group developed five core findings, and were unanimous, enthusiastic and optimistic 
about their conclusions. He added that the findings map well to the National Research 
Council’s roundtable report on this topic. K. Turgeon will distribute this report to the 
ORRAP members.  

 He listed the five core findings for transferring research to applications as: 
• Involve users early and continuously in the research process;    
• Modify the research planning and granting process so that transitioning research 

to applications is an integral part of research, and receives the same level of 
scrutiny and support as the research itself; 

• Establish entities responsible for connecting users with research applications; 
• Conduct synthesizing cross-agency state-of-the-science assessments; and 
• Develop opportunities and incentives that motivate researchers to work with 

users. 
 

He informed the group that the next step will be to prepare a report that summarizes and 
expands on these findings. They anticipate a 30-page document for review at the June 
2007 ORRAP meeting. 

 
During discussion, R. Toll suggested that the group invite someone from the National 
Science Foundation (NSF) to the next RATF meeting in order to gain the NSF 
perspective on the topic of user-driven research. E. Prager suggested keeping the 
background information short and putting a strong effort into the executive summary. She 
also suggested that the final product be a much shorter document. S. Weisberg agreed, 
saying that the background only states that the RATF meeting was the culmination of 
discussion from the October 2006 ORRAP meeting. S. Walker commented that the 
JSOST would benefit from seeing the final report. He reiterated that NOPP is a good case 
study for research-to-applications success.  
 
Public comment  
M. Briscoe, Designated Federal Official, opened the public comment session. In response 
to the ORRAP discussion, S. Walker reinforced the opinion that workshops aimed at 
target audiences would be successful, but added that multi-sector workshops would also 
be valuable.   
  
Open ORRAP discussion – other topics of interest  
R. Toll and A. Clark gave an update on the status of the Interagency Working Group on 
Ocean Observations (IWGOO). They announced that the latest version of the Integrated 
Ocean Observing System (IOOS) Strategic Plan has been produced and will likely be 
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submitted to Congress at the end of March. The three-page document addresses how 
IOOS will make a difference and establishes the roles of the interagency participants. 
They noted that the IOOS program office (Ocean.US) will be moving to Silver Spring, 
MD, near NOAA headquarters.  
 
M. Briscoe reported that IWGOO received an Ocean.US report on the potential future of 
the U.S. Global Ocean Observing System (GOOS) Steering Committee. The report asked 
if the IWGOO agencies would be interested in partially funding the operations of the 
Steering Committee, which the IWGOO declined. M. Briscoe added that the IWGOO 
does not object in principle with the GOOS Steering Committee becoming a sub-panel of 
ORRAP, however, he recognizes that several changes would have to be made in the 
structure of the sub-panel.  
 
From this discussion, the ORRAP decided to form an Ocean Observations Sub-panel. 
Representing ORRAP on the Sub-panel would be M. McCammon, R. Toll, J. Coleman, 
and S. Weisberg. M. McCammon will serve as the initial chair. A suggestion was made 
to involve Mark Luther, of the University of South Florida. The immediate goal of the 
group will be to complete a Terms of Reference document and any other initial 
documentation by the June 2007 ORRAP meeting. M. McCammon agreed to circulate 
the draft Terms of Reference document to the group as soon as it is completed.  It was 
also pointed out that this would not be just renaming of the GOOS Steering Committee, 
rather a sub-panel to meet ORRAP’s advising needs to ICOSRMI . Further discussion 
was put off until the terms of reference and potential members were proposed.  
 
J. Reutter reported that he was asked to represent ORRAP at a meeting on hypoxia at the 
Stennis Space Center. He commented that NOAA is very concerned and interested in 
getting the scientific community involved in enhancing the ability to define and forecast 
hypoxic conditions.  
 
M. McCammon reported that a workshop on ocean governance will be held in March in 
Monterey, CA, sponsored by the Monterey Bay Aquarium Research Institute. S. 
Weisberg said that he would attend. 
 
S. Pomponi reported that the Ocean Studies Board meeting will be held March 5-7 in 
Washington, D.C. The meeting will feature, among other topics, a report from S. 
Weisberg on the RATF, and the 1992 National Research Council report on the future of 
ocean partnerships.  
 
ORRAP Business Session 
Education Sub-panel / Interagency Working Group on Ocean Education (IWG-OE) 
M. Gilligan, Chair of the ORRAP Education Sub-panel, gave an update on the activities 
of the Sub-panel. He reported that the group would review the Conference on Ocean 
Literacy (CoOL) report which was recently released.  
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M. Kaplan reported on the activities of the IWG-OE, which include: developing an 
implementation plan (the draft of which was circulated to the ORRAP), reviewing the 
CoOL report, and conducting an inventory of ocean education programs. She said that the 
NOPP-sponsored workforce study being conducted by the Marine Advanced Technology 
Education (MATE) Center will present its results to the IWG-OE in April. It was decided 
that the Education Sub-panel would comment on the CoOL report; the ORRAP is to 
submit comments on the CoOL report to M. Gilligan by 2 March. 
 
It was decided that it would be beneficial for the Industry Sub-panel and Education Sub-
panel to hold a joint meeting to discuss workforce issues and a potential certification 
program for oceanographic professionals. The date was set tentatively for 30 April at 
CORE.  
 
J. Reutter was elected as the current Vice-Chair and next Chair of the Education Sub-
panel. C. Smith will also serve on the Sub-panel. All agreed with the suggestion to 
nominate a representative from the California education initiatives that were discussed on 
Day 1.                                                                                                                                                                   
 
Membership 
J. Eckman spoke about the ORRAP nominations process and explained that six members 
will be rotating off after the June 2007 meeting. He reported on the results of the ORRAP 
nominations committee meeting, at which 31 nominations were reviewed and distilled 
down to six primary candidates and two alternates. The names are currently in the 
approval chain at U.S. Navy and ultimately at the Office of the Secretary of Defense. The 
new members, if approved in time, will be invited to attend the June ORRAP meeting as 
public observers. E. Prager commented that next year she would like to see more ORRAP 
participation in nominations. M Gilligan commented that there should be more diversity 
within the group. All agreed that enhanced diversity would be beneficial. There was 
discussion about including junior staff at ORRAP members’ offices in ORRAP meetings 
as a way to expose them to the advisory process. 
 
E. Prager announced that S. Weisberg will be resigning as Vice-Chair at this meeting in 
order to allow a replacement to become entrained in ORRAP matters. He was replaced by 
J. Schubel, effective immediately. The ORRAP decided to vote on a new Chair at the 
June 2007 meeting. 
 
E. Prager announced that K. Turgeon would be stepping down as ORRAP Executive 
Director and thanked him for all of his hard work and dedicated service to the ORRAP. 
The ORRAP joined in thanking him for all his efforts to ensure successful ORRAP 
endeavors.  
 
With his upcoming retirement looming, Mel Briscoe would also be stepping down as the 
designated federal official to be replaced by Jim Eckman.  The panel thanked Mel for his 
long dedication and service to ORRAP and welcomed J. Eckman. 
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The next meeting was scheduled tentatively for 13-14 June in Washington D.C. at CORE. 
E. Prager agreed to request time on the March ICOSRMI meeting agenda to discuss the 
results of this meeting. 
 
Meeting Attendees: 
 
ORRAP Members Organization 
Dr. Peter Betzer University of South Florida 
Dr. Andrew Clark Harris Maritime Communications, Inc. 
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Action Items 
 

Action Point Due Date 
Provide Education and the Environment Initiative people 
with information on NOSB 

NOPPO ASAP 

Get more information on the Department of Energy’s 
involvement in providing education content 

J. Schubel ASAP 

Circulate NRC Roundtable Report to ORRAP NOPPO Done 
Update ORRAP pages on NOPP public and Members 
Only sites 

NOPPO Done 

Draft and circulate Terms of Reference for future ocean 
observing Sub-panel 

M. McCammon Pending 

Submit comments on IWG- OE report to M. Gilligan ALL Pending 
Consult with D. Walker about getting ORRAP on 
ICOSRMI agenda 

E. Prager Done 

Draft recommendations from February ORRAP meeting to 
ICOSRMI 

E. Prager Done 

Arrange joint meeting of Education and Industry Sub-
panel 

M. Gilligan /A. 
Clark 

Done 

Provide ORRAP with acronym list K. Turgeon Done 
Send IWG-OE Implementation Plan review comments to 
M. Kaplan  

M. Gilligan /  
K. Turgeon 

Done 

Give RATF Report to OSB S. Weisberg Next ORRAP Meeting 
Give RATF Briefing to JSOST S. Weisberg Next ORRAP Meeting 
Hold next RATF meeting S. Weisberg Next ORRAP Meeting 
Prepare written report of RATF S. Weisberg Next ORRAP Meeting 
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Executive Summary 

The Ocean Research Priorities Plan (ORPP) outlines a comprehensive research direction for the 
nation’s ocean community, but its successful implementation depends on the ability to transition 
research out of the laboratory and into applications that benefit the nation. To assist federal 
agencies with this research to applications endeavor, the Ocean Research and Resources Advisory 
Panel (ORRAP) convened a task force to identify practices that have been most useful in 
facilitating this type of transitioning.  

The Research to Applications Task Force identified six foundational themes for enhancing the 
efficacy of the research to applications transition:  

1. Prioritize user involvement throughout the research to applications process.  
The likelihood of new technology or knowledge being adopted is greatest when users—
individuals who apply research knowledge or technology—are involved in the research 
process. If users participate “early and often,” they are more likely to become invested in 
the effort and more likely to trust and adopt the results (i.e., they become “owners” of the 
process.) 

2. Engage and empower neutral third parties with the expertise to facilitate 
collaboration among researchers and the end-user community. 
A skilled, trusted, neutral facilitator can greatly enhance interactions among people with 
varied interests who come to the table with different perspectives and mandates—
functionally, across boundaries that exist in the research to applications process. 
Facilitators also help navigate the legal and economic landscape associated with bringing 
a new product to market. 

3. Conduct cross-agency state-of-the-science assessments that create consensus about 
the state of knowledge and identify gaps that define future research needs. 
The user community is most likely to adopt new approaches and technologies when there 
is broad, documented consensus that solutions are mature and applicable. 

4. Encourage an agency culture that places high value on transitioning by creating 
incentives and accountability that stimulate program managers to integrate 
application into their research programs. 
People respond to performance objectives that are measured and rewarded. Agencies 
should create reward structures that encourage program managers to sustain 
collaborations between knowledge producers and knowledge users, focused on 
application outcomes.  

5. Expand opportunities and incentives that motivate researchers to work with users 
and producers toward applications. 
The present reward system for researchers is focused on publication and recognition by 
their scientific peers. It should be expanded to place greater emphasis on bringing their 
knowledge and insights to the collaborative research to applications process. 

6. Allocate the time, personnel, and funding necessary to support research and 
development through application.  
Application/acceptance timelines are often much longer than a typical research grant 
funding cycle. Agencies should develop a staged process that minimizes funding gaps for 
technologies on the transition path. 
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A unifying principle among these themes is collaboration between knowledge producers and the 
community of knowledge users at every step of the process—from formulation of the problem, to 
selection of research proposals, to end-user application. Collaborative efforts are most effective 
when launched early in the process to synthesize existing information around a carefully and 
jointly crafted set of questions.  

This report also provides a model of the research to applications process—illustrated in Figure 
1—as a framework for discussing the research stages.  The model identifies specific activities, 
illustrated with case studies, which can be implemented during each stage to enhance 
transitioning. A more detailed version of Figure 1 is presented in Chapter 3 as Figure 5. 

 

 second unifying principle is that the limiting factor in transitioning research to applications is 
e 

Assessment / Demonstration

Adoption

New Research

Research Solicitation

Problem Definition

Capture/Synthesize
Knowledge

Stages of the Research to Applications Process
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Assessment / Demonstration
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Stages of the Research to Applications Process

Figure 1. Collaboration between knowledge producers and 
users throughout the research process is necessary for 
successful application. 

 

A
not lack of information about characteristics that enhance or impede transitioning. Rather, it is th
need for an institutional culture that places high value on timely transitioning. Creating this culture 
requires leadership from the top. It also requires appropriate reward structures and sustained 
collaborations between knowledge producers and the community of knowledge users. Ultimately, 
efforts by mission agencies for transitioning research to applications should receive a level of 
commitment, support, and scrutiny comparable to that afforded the research itself. 
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Chapter 1 
Introduction 

America’s investment in science and technology has generated a steady stream of new 
technologies, but has failed to develop a network of institutional mechanisms that transition these 
advances to applications addressing major social and environmental problems. Although society 
eventually benefits from most scientific advances, the magnitude and urgency of present social 
and environmental challenges indicate the need for an increase in the rate, efficiency, and 
effectiveness of transitioning research to applications. Existing processes, which might be 
characterized as diffusion, need to be transformed into a process more characteristic of advection, 
with specific mechanisms for influencing forward motion toward measurable goals. 

This report grew out of the Ocean Research and Resources Advisory Panel (ORRAP) review of 
the Ocean Research Priority Plan (ORPP) at ORRAP’s meetings in June and October of 2006. 
ORRAP had been given the ORPP and Implementation Strategy to review and noted that the Plan 
focused predominantly on new research, without reference to enhanced usage of the knowledge 
already in place as a result of decades of research activity. ORRAP observed that efforts to 
synthesize this information, transition existing research to applications, and identify critical 
information gaps in need of additional research could greatly improve the plan’s effectiveness. 
The Interagency Committee on Ocean Science and Resource Management Integration (ICOSRMI) 
agreed, and the final ORRP includes a commitment to enhance the processes by which the 
nation’s ocean research is applied by intended users.  

National Research Council: Linking 
Knowledge with Action for 
Sustainable Development 
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The Roundtable on Science and 
Technology for Sustainability was 
created by the National Academies in 
2002 to study and share information on 
the challenges of harnessing science and 
technology for sustainability. Input from 
workshops indicated that strong 
leadership at the program manager 
position was a consistent component of 
successful case studies. In 2004, the 
Roundtable gathered 20 program 
managers to integrate information on 
other common elements of success. 
Specifically, managers were asked to 
comment on six proposed requirements 
for research to transition to intended 
audiences. These requirements included 
user-driven problem definition and 
identification of the end-to-end system 
into which a new piece of knowledge or 
technology is to be integrated. The 
recommendations put forth in the present 
document were developed independently 
by examining successes in the ocean 
community, but align with 
recommendations in the NRC report.   

For more information, visit 
http://www.nap.edu/catalog.php?record_id=11652
 

ORRAP was invited to develop more specific 
suggestions for ways to facilitate the transitioning of 
research and technologies to applications. ORRAP 
formed the Research to Applications Task Force 
(RATF), a panel of experts from academia, industry, 
and government, to prepare this report. The RATF 
examined present transition activities, both within 
and outside of the federal agencies, to identify the 
practices employed in the most successful research to 
applications transitions. Several examples, including 
those from the private sector and state and federal 
agencies, have been cited in this report as models for 
emulation. 

The RATF identified six foundational themes, 
presented in Chapter 2, that were consistently found 
to be central to success in the research to applications 
process. A model of the research process and an 
illustration of how these foundational themes can be 
incorporated at each stage of the research endeavor 
are presented in Chapter 3. A summary of the 
RATF’s conclusions, as well as insights regarding the 
next steps to begin implementation of the 
foundational themes, are provided in Chapter 4.  

The focus of this report is on transition of mission-
driven research conducted either by federal agency 
researchers or external grantees funded by federal 
agencies. However, many of the principles identified 
also apply to maximizing the value of curiosity-
driven research.  
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Chapter 2 
Foundational Themes for Successful ly Managing and Funding  
High-Impact Research 

Understanding successful transition of research to applications involves considering the full 
spectrum of the research process: problem definition, proposal solicitation, selection and funding, 
and knowledge transfer and/or commercialization, as well as the range of potential contributions 
from participating organizations. Participants may be divided into the following functional 
categories: 

• Producers – researchers, research organizations, small businesses, and other commercial 
entities conducting research and creating systems and products for users. This group 
includes the scientific community and organizations doing research. 

• Users – individuals, or stakeholders, who apply research knowledge or technology, such 
as policy makers, environmental managers, and commercial partners.  

• Facilitators – translators who help link users with producers and help minimize barriers to 
knowledge use or technology adoption. This can include individuals within an agency, an 
outreach section of an organization, or external support contractors. 

The required relationships among these entities can be represented as an integrated end-to-end 
system. Figure 2 is a representation of a generic end-to-end system (built from Figure 2-1 in the 
aforementioned NRC report) illustrating the various functions that facilitators might perform to 
help transition solutions to various applications. Figure 3 provides a specific oceanographic 
example of an end-to-end system, illustrating the chain of actions/ institutions that link research 
endeavors to decision makers. 
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Figure 2: An end-to-end system illustrating the role of facilitators in transitioning research to applications.  
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Figure 3:  An oceanographic example of an end-to-end system for detecting sewage pollution of beaches 
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 assessing the best approaches for using federal resources to foster effective collaborations 
b
su
considered when incorporating them into a transitioning process.  

2.1 Foster Relationships with Users  

The likelihood of adopting new technology or knowledge is greatest w
resea  process. If users participate “early and often,” th
and a more likely to trust and adopt the results. 

Agencies should begin their research process by involving users who can articulate needs, 
perceived level of effort, and critical variables associated with the potential adoption of outputs 
from the research endeavor (cost, ease of use, com
from the user community helps provide a better understanding of the elements that should defi
the research agenda at its start. Ultimately, program managers need to provide a problem 
identification step that fosters collaborative discussions among users in the end-to-end system if 
application is an important goal. Listed below are various ways to create this dialog and ultimately
to focus research on problems with immediate impact and likelihood of adoption: 

• Host workshops or roundtable meetings that involve researchers, producers, users, 
regulators, facilitators, etc. Face-to-face meetings are beneficial, as long-term 
relationships are a positive element in many successes. 

rtant goal. Listed below are various ways to create this dialog and ultimately
to focus research on problems with immediate impact and likelihood of adoption: 

• Host workshops or roundtable meetings that involve researchers, producers, users, 
regulators, facilitators, etc. Face-to-face meetings are beneficial, as long-term 
relationships are a positive element in many successes. 

• Interview key stakeholders about user needs, previously failed solutions, and related
efforts at other agencies. Create a document that functions as a gap analysis an
highlights areas of opportunity for funding research or tr

• Interview key stakeholders about user needs, previously failed solutions, and related
efforts at other agencies. Create a document that functions as a gap analysis an
highlights areas of opportunity for funding research or tr
success and/or significant impact. success and/or significant impact. 
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Modify the research solicitation process to encourage greater user involvement. This 
could take the form of giving priori
funding from the stakeholder community. Targeted users should be genuine partners a
members of the team working alongside the scientists, not simply advisors. 

Create a gated process whereby researchers can gain additional funding based on user 
involvement and endorsement of efforts/results. 

• Involve users in technology evaluation, particularly beta-testing. 

Fund transition-based research when it is required
and there is no commercial incentive, a situation in which econom
application but the public benefit warrants the investment. 

Engage and Empower Cross-Boundary Fac

decisi  makers and scientists, who often come to the table with different perspectiv
mandates 

The facilitating entity is sometimes referred to as a “boundary organization” because it supp
collaborati
specialist within the program. Alternatively, it can be an outreach section of an organization (e.g.
Sea Grant or Coastal Services Center) or an 
external support contractor (a successful model 
employed by NASA). Regardless of who 
performs the function, the facilitation role is 
important: researchers and decision makers often 
lack the experience, expertise or time to be fu
aware of each other’s needs or the barriers to 
adoption of new technology. Skillful facilitators 
help frame the issues and problems in ways that 
make it easier for participants to see beyond 
individual program or agency missions. 

Increased facilitation can be useful at virtuall
every stage of the research to application
process, as illustrated in Figure 4. At the 
problem definition stage, facilitators are useful in
getting people with different viewpoints to 
on the challenge and how to address it. Later on, 
a small investment in transition planning at the 
time of the research funding award can help 
researchers better understand various barriers to 
success, partnership opportunities, and issues 
related to intellectual property.  

Facilitators become particularly important in th
later adoption stage. Facilitators 
in the legal and economic intricacies of bringing 
new technologies to market, which are typically 
unknown to technology developers. They often 
have relationships with, or are familiar with, the 
commercial sector that is frequently needed to 
bring a product to the user. Developers are 
typically not interested in providing supplies or 
training to users on an ongoing basis. Finally, 

Figure 4: Cross-boundary facilitators can add value 
at various research stages, as represented in the 
overlapping stages above. 
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facilitators are skilled and motivated to continue the transition process beyond the first succe
users to a broader community of adopters, ultimately generating commercial interest whereby 
users have access to product support.  

ssful 

2.3 Conduct Cross-Agency State-of-the Science Assessments  

oad 
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re motivated to act when their decisions are based on a broad acceptance that the path 
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2.4 Create Incentives and Accountabil ity  

mit eed for an institutional culture that 

s 

ectives that are measured and rewarded. As such, it is important 

ntifies 

sider in performance evaluations. The 

erly 

 of job-performance metrics referred to here and the 
programmatic metrics associated with the Government Performance Results Act (GPRA) and the 

The user community is most likely to adopt new approaches and technologies when there is br
cross-agency consensus that they are applicable and mature. Agencies should be active 
participants in developing cross-agency state-of-the science assessments to create conse
Where agency mission and priority overlap exists, the efforts of each individual agency can be 
augmented by participating in coordinated efforts—resulting in a leveraging effect on funding 
resources. 

Managers a
they have chosen is an appropriate one. Multi-agency consensus about readiness of research 
products gives managers and other end-users the confidence to adopt new approaches.  

Cross-agency syntheses provide one means of communicating that consensus position to
managers. One model for this kind of multi-agency effort might include development of 
interagency task forces to develop assessments, which would determine the usefulness of w
been developed. In some cases, syntheses require evaluation studies to establish the state of 
science or the relative performance of competing technologies. There is a need for these type
unbiased studies, and federal agencies should encourage mechanisms to help foster this type of 
research. Oftentimes, these are conducted by nonfederal organizations that have built trust 
relationships with the end-users. The evaluation studies conducted by the Alliance for Coas
Technologies (ACT) are a good example of the positive impact of this model.  

Cross-agency syntheses also provide the means for defining data gaps that need
through subsequent research efforts. The ocean research funding agencies should collaboratively 
conduct timely syntheses around carefully crafted sets of questions that relate to interagency ocean
priorities. This collaboration is key to setting the research agenda and for assessing which 
solutions are ready for transition. Examples of positive cross-agency collaboration can be f
the National Ocean Partnership Program (NOPP) and the activities conducted by the 
Subcommittee on Integrated Ocean Management of Ocean Resources (SIMOR) and th
Subcommittee on Science and Technology (JSOST) as part of the President’s Ocean Action Pl

The li ing factor in transitioning research to applications is the n
places high value on timely transitioning. Creating this culture requires appropriate reward 
structures and sustained collaborations between knowledge producers and knowledge user
focused on application outcomes.  

People respond to performance obj
that agencies create incentives and accountability that motivate program managers. By creating 
metrics for program managers, measuring effectiveness with respect to those metrics, and 
rewarding individuals for exceptional performance, agencies can enhance a culture that ide
and funds research that will have optimal impact.  

Both process and progress metrics are important to con
process of transitioning research to applications is often lengthy. Intermediary process-based 
metrics offer short-term objectives that increase the chances of achieving long-term goals. Ov
general evaluation metrics may result in creating only a short-range focus that could be counter-
productive to longer-range benefits and goals. 

It is important to distinguish between the kinds
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Program Effectiveness Rating Tool (PART). Several program managers have noted that the 
incentive structures set up by GPRA and PART make managers failure-averse, rather than 
success-driven. As such, they channel their efforts into shorter-term, easily measured results 
don’t necessarily lead to the larger agency need for research transition. We recommend a m
flexible approach, which stresses macro-management over micro-management, clear 
communication of expectations, and positive rewards for success.   

2.5 Motivate Researchers 

that 
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 focused on publication and recognition by their 
 augmented to place greater emphasis on bringing 
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tputs. Motivation of researchers can be 
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ation and application. 

Agencie he user 
community to see the results of their research put to direct use in solving a problem. Opportunities 

to do research in 
, for researchers from 

ing 

• 
lar to 

 

• 

The present reward system for researchers is
scientific peers. The reward system should be
researchers’ skills and insights to the collaborative development process. Motivation should co
in the form of both rewards and opportunities. 

U.S. ocean science agencies should develop mechanisms to reward and recognize scientists who 
work closely with potential users of the research ou
generated by modifying the promotion and compensation criteria for federal scientists to increase 
recognition of the value placed on success in application of research results, including the 
following: 

• Rewarding publications that are authored in partnership between researchers and u

• Encouraging participation on management planning panels. 

• Rewarding the publication of syntheses and scientific overvi

• Recognizing patents as public disclosure of an invention and also as an asset that can 
enable investment by a commercial entity. 

• Creating special awards to acknowledge outstanding performance in integration and 
application. Awards should be available to s
outside the federal agencies. Examples include the Walter B. Jones Memorial and NO
Excellence Awards in Coastal and Ocean Resource Management, and Marine 
Stewardship Awards, which are bestowed annually by NOAA. To maximize the impact, 
awards should be given in a number of categories. 

Encouraging or cosponsoring awards by professional societies and institutional consortia 
for outstanding accomplishments in scientific integr

s should also create more opportunities for researchers to collaborate with t

could include the following: 

• Encouraging researcher participation in workshops with users. 

• Endowing visiting scientist programs to allow federal scientists 
corporate or university labs on a temporary basis, and in reverse
user organizations or producer organizations to do research in federal labs as visit
scientists. Sabbatical programs are one example of how this could be managed.  

Training scientists on effective communication of scientific understanding to managers, 
policy makers, commercial interests, and the public at large through programs simi
the Aldo Leopold Leadership Program. Functionally, this training should enable 
researchers to frame information to make it appropriately relevant to different audiences. 

Supporting centers dedicated to integration and application related to the Ocean Research 
Priorities Plan. 
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2.6 Plan for Continuity with Adequate Time, Personnel,  and 
Funding  

Application/acceptance timelines are often much longer than a typical research grant funding cycle. 
Agencies should develop a staged process that minimizes funding gaps for technologies on the 
transition path. 

Program managers need to think beyond simply funding good science and adopt a problem-
solving approach. Time and financial resources often are insufficient in one funding cycle to 
complete the development process, resulting in partially developed concepts that are not 
sufficiently mature for users to implement the knowledge or technology. The reality of limited 
funding options and long application development timelines often translates into diminishing 
interest on the part of adopters, researchers, and developers, often resulting in a potential tool that 
doesn’t reach fruition. 

Funding should be planned to support stages beyond research, which could include testing, 
verification, and market analysis, activities that will encourage partnerships between intended 
users and commercial entities necessary for manufacture and delivery of products. Resources for 
such activities can be allocated using a gated process that requires demonstrated performance 
milestones to before receiving additional investment toward application.  

Also important is to allocate the time for continuing support after the first transition success. The 
first success provides the opportunity to transfer the experience, through positive example, to users 
in other parts of the country, or related applications. In addition, a mechanism needs to be in place 
for ongoing assistance as a product is passed from initial to subsequent users within organizations. 
In many cases, particularly for those involving technology, that role may fall to a private sector 
entity that commercializes the product. However, for other research products, such as model 
development, there may be a need for continuing involvement by the original development team 
as new application issues are encountered by subsequent users. 

 

Summary  

By engaging producers, facilitators, and users in an integrated end-to-end system, high-impact 
research can be successfully transitioned to relevant applications in a more efficient manner. Using 
an integrated end-to-end system and incorporating the previously presented foundational themes, 
such as cross-agency engagement and coordination, motivational incentives, accountability, and 
continuity plans, will support transitioning success. 
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Chapter 3 
Endpoints and Activit ies to Facil itate the Transit ioning Process 

Successful research to applications transitioning can be enhanced significantly by integrating the 
foundational themes presented in Chapter 2 into specific activities at various stages in the research 
management process. In general, the research process follows a progression like that in Figure 5.  

This chapter describes desired endpoints and activities that can enhance research to applications 
success within each stage of the research process. While the process is fundamentally iterative, it 
is convenient to begin with the problem definition step.  

 

• Community involvement –
build collaboration

• Cross-boundary facilitation –
provide trusted, nonpartisan support

• Cross-agency coordination –
leverage resources for greater impact

• Motivated researchers –
create opportunities and rewards

• Accountability –
evaluate process and progress metrics

• Continuity of funding –
recognize extended time to application

Required Foundational Elements

• Support evaluation programs, 
including beta testing

Assessment / Demonstration

• Enable user education and 
capture user response

• Support commercialization 
and implementation of 
“standard” methods

Adoption

• Fund efforts to fill gaps

• Maintain flexibility and 
embrace adaptive 
management

New Research

• Evaluate/value science and 
application aspects equally

Research Solicitation

• Perform gap analysis—review 
previous work

• Map end-to-end delivery 
system and fit of new research

Problem Definition

• Develop state-of-
knowledge 
documentation

• Establish and distribute 
consensus information

Capture / Synthesize
Knowledge
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Figure 5:  Model representing the stages of and flow 
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associated with transitioning the research to applications 



3.1 Problem Definit ion 

Problem definition frames the terms by 
which researchers and users will work 
together. During this step, trust is built, 
assumptions are clarified, and goals are set. 
Too often, this occurs without user input or 
it occurs with only token input into a process 
traditionally controlled by scientists. This 
often leads to research products remaining 
within the research sector. On the other 
hand, defining the problem collaboratively 
with users creates a permanent infrastructure 
built on relationships by which information 
and technology are easily transported in both 
directions between researchers and decision 
makers.  

Desired Endpoints 

• A team composed of a spectrum of 
stakeholders and researchers is 
formed; seeds of trusting 
relationships are sown. 

• Team members have an increased 
understanding of what 
knowledge/technology currently 
exists as well as critical gaps 
hindering resource management 
and other applications. 

• Team members understand the end-
to-end system in which any new knowledge/ technology must fit in order to be used 
efficiently. 

Climate Impacts Group: One of Six NOAA 
Regionally Integrated Science and 

Assessments (RISA) Teams 
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CIG is part of the Center for Science in the Earth 
System at the University of Washington’s Joint 
Institute for the Study of the Atmosphere and 
Ocean. An interdisciplinary research group 
studying the impacts of natural climate variability 
and global climate change on the U.S. Pacific 
Northwest, CIG works with users to increase 
resiliency to fluctuations in climate. The group 
integrates climate science into public policy by 
including planners and policy makers in 
fundamental research design and implementation. 
This occurs through regularly occurring workshops 
with users. In addition, program managers require 
the following: 
• All participants must have demonstrated 

interest in end-to-end integration, including 
human dimensions. 

• At least two people on the investigator team 
must have as their primary responsibility 
“seeing the problem whole” and facilitating 
interconnections when and where needed.  

• All participants must be involved in 
interactions with stakeholders to some extent. 

For more information on CIG, visit 
http://www.cses.washington.edu/cig/  

For more information on NOAA’s RISA program, visit 
http://www.climate.noaa.gov/cpo_pa/risa/

• The team reaches consensus on how new knowledge/technology must be created to fill an 
existing gap. 

Actions for Success 

• Work with a facilitator during the problem definition process. 

− Scientists and scientific programs have their own agendas, no matter how 
benevolent their intentions—these agendas are not always in alignment with 
those of the potential users. If the research is intended to produce products for 
the user community, a neutral facilitator should be used to broker the various 
perspectives. 

• Include and support the participation of many users. 

− There are many types of users and perspectives can vary among them. 
Ultimately, research endeavors benefit from the integration of a variety of 
perspectives: state and local agencies, nonprofits, citizens’ groups, industry 
representatives, etc. Some program managers also note that inviting new users to 
join the team throughout a program can be invigorating to the overall process. In 
some instances, key users may need to receive financial support in order to 
attend important meetings. 
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• Strive for consensus on the necessary time and budget to solve the problem at the 
selected scale (e.g., regional/local), and then seek the appropriate funding. 

− Too often, program managers let funding cycles dictate the parameters of research 
endeavors. However, research to applications often takes ten years, not two. 
Acknowledging this more realistic timeline promotes longer-range planning, which 
in turn fosters increased collaboration and leveraging among organizations to ensure 
continuity of funding. 

3.2 Research Solicitat ion 

Problem definition, when done well, results 
in the clear framing of a research question, 
and suggests an approach that optimizes 
potential for application. Whether the 
research is internal to a federal agency or 
involves competitive extramural grants, 
program managers will need to use initiative 
to continue “hardwiring” user involvement 
into the process. Optimally, program 
managers will create a situation in which 
users are vested, participating in decision-
making processes as opposed to being 
relegated to passively observing the effort. 
Maintaining this infrastructure not only 
creates more usable research, it enables 
smoother, more automatic transitioning of 
research products upon conclusion of the 
research effort. 

Strategic Environmental Research and 
Development Program (SERDP)  

Stakeholder Involvement & Adaptive 
Management in the Proposal Review Process 
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SERDP is the Department of Defense’s (DoD’s) 
environmental science and technology program, 
planned and executed in partnership with the 
Department of Energy and the Environmental 
Protection Agency, with participation by numerous 
other federal and nonfederal organizations. To 
address the highest priority issues confronting the 
Army, Navy, Air Force, and Marines, SERDP 
focuses on cross-service requirements and 
pursues high-risk/high-payoff solutions to DoD’s 
most intractable environmental problems. To 
maximize return on research investment, SERDP 
employs the following steps as part of its regular 
review process. 
• Employs a standing review committee made 

up of both technical experts and end-users. 
• Identifies the highest quality proposals and 

invites applicants to present to SERDP’s 
scientific advisory board. If significant changes 
are suggested, SERDP staff serves as a 
bridge between applicants and reviewers to 
ensure that modifications address identified 
shortcomings. This process may take up to six 
months. In the program manager’s words, it is 
“a lot of work … but worth it.” 

• Partners with the Environmental Security 
Technology Certification Program to promote 
adoption of new technologies through 
demonstration at DoD sites. 

For more information, visit http://www.serdp.org/

Desired Endpoints 

• Research proposals are designed, 
authored, and submitted with user 
participation. 

• The perspectives of intended users 
are brought to bear on the review 
side as well as the application side. 

• Applicants are given one or more 
chances to make substantive 
changes to their proposal in 
response to user (and scientific) 
feedback. 

Actions for Success 

• Use the influence of funding (including internal funding to agency scientists) to build 
teams comprised of researchers and intended audiences. 

− Successful case studies of research to applications typically involve a user 
representative on the project team, with the budget reflecting this critical role. 
For competitive grants programs, this can be achieved by requiring end-user 
inclusion on the investigator team, or making user participation a heavily 
weighted criterion in proposal evaluation. Even for internal research, greater 
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resources can be supplied to investigators who make representatives of the 
intended user community part of the research team.  

• Include users as part of the review team.  

− For many types of research proposals, particularly for research in the latter 
stages of development, it is desirable to integrate users into the proposal review 
process. Users add to the process because they understand the nontechnical 
barriers that can prevent an excellent scientific plan from ever being of use to 
decision makers. There are many options for integrating users into the review 
process, such as having them serve on technical review panels. An alternative is 
to use a two-part review process, in which scientists screen proposals to identify 
those possessing sufficient technical merit for further consideration, and then 
users select from that group the proposals that have the greatest likelihood of 
leading to products that will be adopted by the user community. 

• Plan for one or more adaptive management opportunities where applicants can modify 
their projects to better address the intended use of the research products. 

− Many proposals poorly address user needs or a process for user involvement to 
ensure those needs are met. Program managers should take advantage of the 
application review process to allow applicants to modify their suggested 
approach in response to both technical and nontechnical feedback during the 
review process. This allows proposals strong on science but weak on application 
to compete. The result is better research and a program that continues to reward 
good science, as well as good research to application transitioning. 

3.3 Research Efforts 

Office of Naval Research Small Business 
Innovative Research Program 
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Operating within the general constraints of the 
Small Business Innovative Research (SBIR) 
program and its funding and time limitations, the 
Office of Naval Research (ONR) has expanded 
upon the conventional 2-step process. Firms are 
provided with Phase I funds (~$75K) to assess 
feasibility of proposed projects over an initial 6-
month period. Through a separate application 
process, successful firms are then awarded Phase 
II funds ($300K–450K) for prototype development 
and testing over the subsequent 18–24 months. 
The ONR program also provides mechanisms for 
bridge funds that span the 2–3 month gap between 
the phases. This funding helps companies maintain 
focus on a given project and prepare for the Phase 
II efforts. Moreover, ONR has a method for firms to 
obtain “option funding” within the Phase II period 
for enhancements of the original idea. These 
options are awarded based upon available funding 
and the program managers’ assessment of 
progress and promise. The option funding thus 
provides managers a means to invest in the most 
promising projects and an incentive for firms to 
excel. 

This step generally encompasses the bulk of 
the time and expenditures for method/ 
technology development efforts. Researchers 
must have the flexibility to follow the 
research directions that the research creates. 
However, program managers must ensure 
that the researchers remain focused on the 
problem to be addressed and that 
commitments to user involvement in the 
research phase are being upheld.  

Desired Endpoints  

• Research remains focused on the 
programmatic need.  

• Program managers ensure 
continued dialogue with, and/or 
participation of, the user 
community in the research process.  

• Researchers make appropriate 
modifications to the research plan 
based on user community feedback. 

• Research activities capitalize on 
partnership opportunities (e.g., with 
commercial partners, etc.). 
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Actions for Success  

• Encourage a meeting of producers, users, and researchers at the project onset to establish 
a collaborative tone and to determine roles and milestones.  

• Establish project decision points or gates (e.g., at annual reporting) to ensure that the 
project remains on target and meets requirements for collaboration. 

− A phased approach to funding reflects the iterative nature of research. Formal 
decision points provide incentives for investigator teams to achieve program 
objectives and provide mechanisms for rewarding excellent implementation. 

• Provide opportunities to exercise adaptive management.  

− Project engagement often leads to unforeseen results that require or otherwise 
point to a change in direction. Properly managed, these redirected efforts can 
sometimes lead to equal or greater success than the original intent. The manager 
will be placed in the role of evaluating and approving these changes. Having 
user participants engaged in the process will make this step more 
straightforward. 

• Provide program managers the ability to dispense discretionary bridge funding and 
possible funding extensions to foster progress toward application. 

− Most program managers have the ability to reduce funding levels for 
underachieving efforts, but it is also important to provide positive incentives that 
maintain and extend efforts. This will also prove an important tool for managers 
in bridging funding cycles. 

3.4 Assessment and Demonstrat ion 

Successful mission-driven research efforts 
ultimately arrive at a point in which new 
knowledge or technologies are ready for 
assessment and demonstration trials. This 
stage generally is another iterative process 
in which users communicate overall 
effectiveness and identify problems, while 
producers work to adapt and refine the 
product. This step marks a critical juncture 
in the overall research to applications 
process, the step in which users begin to 
“pull” the development process rather than 
rely on the programmatic “push” that 
typically drives the earlier stages.  

The pull for technology often comes from 
the commercial sector, which has additional 
capabilities and motivation for research to 
applications success. The research 
community is unlikely to serve as a 
manufacturer or supplier of expendables, or 
to have the capability for assessing what 
attributes will make a product financially 
viable. The private sector should have been 
involved as a stakeholder in earlier stages of a project, but their enhanced role at this later stage 
becomes particularly important for technology-driven products.  

Southern California Coastal Water Research 
Project (SCCWRP) 
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SCCWRP is a public agency established in 1969 to 
serve as the interface between science and water 
quality management in southern California. 
SCCWRP observed that managers were hesitant to 
adopt new microbial source identification methods 
because individual researchers were each 
advocating alternate approaches, with no 
consensus about method effectiveness. In 
partnership with the EPA, SCCWRP led an 
evaluation study in which 22 researchers using 12 
different methods came to southern California and 
processed 54 blind samples. The study clearly 
differentiated which methods worked best. As a 
result of this third-party evaluation, managers 
began to incorporate these methods into key 
decision-making processes, and scientists used the 
results to refocus their research on those methods 
that proved most promising. 
For more information, visit 
ftp://ftp.sccwrp.org/pub/download/PDFs/422_evaluation_of_mi
cro.pdf  
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Desired Endpoint 

• Technologies and methods undergo independent verification by both the scientific and 
user communities.  

Actions for Success 

• Seek out and empower third-party evaluators.   

− Third parties are better suited to conduct independent evaluations than the 
researchers themselves.  

− Third parties may also be better positioned to simultaneously evaluate multiple 
solutions developed by different agencies or different researchers. 

• Engage users to attain application-based performance input.  

− End-users should serve as beta-testers in which they use the technology as part 
of their routine activities to assess its effectiveness. Users who have verified 
performance are the most effective people to convey confidence in the product 
to their peers. 

• Program managers need to re-engage in the process to encourage evaluative testing.  

− Program managers typically maintain minimal contact with researchers for long 
periods while the research is ongoing, but they are often best suited to connect 
researchers with the evaluative testing community.   

− Program managers should be provided resources to supplement the research 
budgets to accommodate this stage.  

3.5 Adoption 

Maine Sea Grant: Submersible Mussel Raft 

A
D

O
P

T
IO

N
 C

A
S

E
 S

T
U

D
Y

The transfer of solutions to applications often 
requires funding beyond the research itself. 
Development of the submersible mussel raft to 
reduce problems for boats is an example 
where Maine Sea Grant provided and assisted 
in obtaining funding for three phases of the 
project. The first phase used Sea Grant 
development funds to design the raft system. 
In the second phase, scale model testing took 
place in the University of Maine’s tow facility 
with tests witnessed by engineers, fishermen, 
aquaculturists, and equipment suppliers. The 
third phase of the project used Maine 
Technology Institute funding (facilitated by 
Sea Grant) for a full-size prototype. These 
successive testing phases, conducted in 
partnership with the user community, provided 
the evidence necessary for adoption. 
For more information, visit 
http://www.seagrant.umaine.edu/extension/aquaculture/s
ubmus.htm  

Adoption is the final step in the process that 
completes the transition from knowledge or 
technology to application. It can include 
marketing of the new information or technology, 
providing user training, and other activities to 
ensure that target audiences are actively engaged 
and ready to use the new product, whether it is 
new information or knowledge or a new 
technology. Although adoption is the last step in 
the research to applications process, successful 
adoption requires consideration of opportunities 
and obstacles to adoption from the time the 
research endeavor begins and throughout the 
entire process. 

Desired Endpoint   

• The target audience successfully adopts 
the new technology or knowledge. 

Actions for Success  

• Consider issues related to adoption 
immediately after grant/contract award 
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and throughout the process. 

− The likelihood of adoption increases if end-user capacity and other obstacles to 
adoption are considered and understood prior to completion of the research. 

• Allocate funding to assure that the adoption step can be successfully implemented. 

− Funding often is insufficient to complete the development process, resulting in 
partially developed concepts that are not sufficiently mature for users to 
implement the knowledge or technology.  

− Generally, a separate funding source is required to move past the research phase 
into production, marketing, and adoption. The NOPP grants have been good 
examples of funding for these types of late-stage activities.  

• Engage experts or managers experienced in supporting successful adoption. 

− The skills required to identify potential markets, manage intellectual property 
issues, and develop training programs and other means to ensure a ‘pull’ for the 
new knowledge or technology are not usually found in the research community.  

− Initial product offerings are sometimes released to market prior to being fully 
productized (in reality beta-level products), and problems with performance can 
impede broader adoption. Experts can assist in developing a well-formed 
business case and investment strategy for potential products.  

− In many cases, adoption expertise may come through creation of private-public 
partnerships. Most researchers do not have the inherent or institutional 
capabilities to drive their technology fully to application and would benefit from 
the business acumen present in a boundary entity or organization. 

3.6 Capture and Synthesize Knowledge 

Timely state-of-the-science synthesis efforts 
are important at both the front end of the 
research process as well as at the end. 
Functionally, knowledge synthesis has value 
in two ways: 

Alliance for Coastal Technologies 
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The Alliance for Coastal Technologies (ACT) is a 
NOAA-funded partnership of research institutions, 
resource managers, and private sector companies 
dedicated to fostering the development and 
adoption of effective and reliable sensors and 
platforms. A signature component of these efforts 
are the ACT workshops for focused technologies, 
in which representatives from all of these sectors 
are brought together in equal numbers to explore 
existing needs, assess the current state-of-the-art 
in the science, and delineate current commercial 
solutions. Brought together to participate in 
intensive two-day workshops, the parties interact to 
develop consensus on current status and steps 
required to move these technologies forward. 
These workshops serve to create solid foundations 
for determining “next steps” in transition and 
adoption of new capabilities. Thus far, ACT efforts 
have led to assessments and recommendations for 
over 40 technology themes and have moved to in-
depth technology performance evaluations of in-
situ dissolved oxygen, chlorophyll fluorescence, 
turbidity, and nutrient sensors. 
For more information, visit http://www.act-us.info/

• Communicating the state of the 
science to decision makers  

• Framing opportunities in the 
research to applications process and 
for building consensus regarding 
next steps based on gaps/needs 
assessment 

The goal is to determine what is known, 
what gaps exist, and what the foundation is 
for the collaboration necessary to move 
forward with the critical users. 

“There is an overwhelming sense that a vast 
amount of useful data and information 
exists, but is not readily accessible.” 
(Summary Report of the Southeast Coastal 
Managers Focus Group on Ocean 
Observations Needs, Coastal States 
Organization, November 29–30, 2004.) This 
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statement reflects the perception of many decision makers and end-users of research. 

Syntheses are improved when conducted through interagency collaboration and with partners, 
customers, and/or end-users, and when done around a carefully crafted architecture of questions 
that are developed jointly. Additionally, the process of conducting syntheses has other benefits. It 
not only provides a firm technical foundation, but also builds trust among program managers, 
users, and researchers that leads to collaborations important to the success of the longer-term 
research to applications process. 

Desired Endpoints 

• Information from a broad array of sources is synthesized and distributed in a manner that 
allows users to understand the current state of the science. 

• Inter-agency and inter-program collaboration is established.  

• Consensus is reached regarding existing knowledge and gaps. 

Actions for Success 

• Integrate information both within and across disciplines to include cross-agency 
collaboration. 

− Multi-disciplinary, multi-agency, and multi-sector knowledge should be 
synthesized to ensure comprehensive understanding of the state of knowledge 
and to highlight gaps. In addition, the accuracy and availability of data, 
information, and knowledge at local, regional, and national scales must be 
assessed to ensure a complete understanding. 

• Facilitate consensus among stakeholders 

− As a precursor to the Problem Definition stage, a range of stakeholders should 
be consulted to ensure that all relevant knowledge, and not just the information 
found in peer-reviewed articles, is considered in the preparation of a concise 
synthesis of knowledge. Stakeholders should represent diverse sectors (i.e., 
researchers, end-users, producers) and possess multi-disciplinary expertise. 
Ideally, the stakeholders have the opportunity at a facilitated meeting to share 
information, identify gaps, and reach consensus on the state of knowledge. 

 

Summary  

Beyond the foundational themes presented in Chapter 2, actions and success criteria were 
identified in this chapter for managing the research to applications process. Ultimately, a team 
must be developed to define needs—with insight as to users’ adoption criteria and limitations of 
existing solutions—and inform the research solicitation. The solicitation and research processes 
should include stakeholder participation with flexibility in management and funding to optimize 
the likelihood of successful application. Programs should then plan for and enable technologies 
and methods to undergo independent verification in lab and user environments. Throughout the 
process, both barriers to adoption and information transfer should be considered and planned for.  
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Chapter 4 
Conclusions 

The nation’s mission agencies make huge contributions to scientific understanding both through 
the extramural research they support and through research done by agency scientists. Federal 
agencies count within their ranks some of world’s best scientists—providing invaluable resources, 
information, and knowledge to the nation’s scientific enterprise. Often these agencies are the only 
source of long-term observational programs that are important to understanding environmental 
processes and human impacts upon them. 

The importance of the research conducted and 
sponsored by federal agencies should not be 
underestimated. However, with relatively 
modest changes in agency research policies and 
practices, the nation could benefit more quickly 
and more effectively from the federal 
investment in agency and agency-sponsored 
research by enhancing the process for 
transitioning research to applications. 
Ultimately, this would also provide some level 
of security for long-range programs during 
periods of budgetary constraint. 

This report provided guiding principles in the 
form of foundational elements and a model of 
the research to applications process, to assist 
agencies in successfully transitioning research 
to applications. The model emphasizes 
communication, cooperation, and collaboration 
among and within agencies, and between 
scientists and the intended community of end-
users for the knowledge being developed.  It is 
equally applicable to the extramural research 
supported by agencies. 

The proposed model may require cultural 
changes for some federal mission agencies, and 
the challenge of changing strong, deeply-
embedded institutional cultures should not be 
underestimated. It has been demonstrated 
clearly in the management and organizational 
behavior literature that effecting cultural change requires champions in leadership positions up and 
down the organization, and that without a clear mandate from the top, cultural changes rarely 
stick. In addition to leadership, making a cultural change requires constancy of commitment and 
implementation of a reward system that reinforces the desired values. 

NOAA Pacific Marine Environmental 
Laboratory (PMEL) 
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PMEL’s mission is to develop ocean 
observational systems and carry out 
interdisciplinary scientific investigations in 
oceanography and atmospheric science. In the 
late 1980s, it was recognized that NOAA’s 
ability to accurately predict tidal waves was 
inadequate. Initial workshops with a wide group 
of scientists did not yield the necessary 
information to plan future activities, and PMEL 
convened additional meetings with true end-
users (e.g., county-level emergency 
management personnel). These collaborations 
were instrumental in developing and 
implementing deep-sea transducers capable of 
tracking tidal waves. Since 2002, the 
technology has averted costly and hazardous 
“false” evacuations on three separate 
occasions, resulting in a savings of 
approximately $200 million. PMEL’s director, 
Eddie Bernard, points to several key aspects of 
the institute’s approach to research transition: 
• Involve end-users from the beginning. 
• An applied research endeavor may start 

out as 90% push (knowledge producers 
seeking out end-users), but it should to 
morph into a middle stage of 50% push 
and 50% pull (end-users actively involved 
in the process) and finish with 90% pull. 

• Understand that transitioning of technology 
can take a decade, not just a few years. 

Program managers play particularly important roles in the success of the proposed venture.  If the 
present mode of operation is to change, program managers need to be assured that their leadership 
is committed to these changes. Agencies might begin by collaboratively selecting a project that is 
a shared priority of two or more agencies, make that shared priority unambiguously clear, and then 
begin to incorporate some of the elements of the research to applications model presented here. 
Inclusion of key end-users as full partners in the process, combined with a commitment from 
upper management to support the program managers, will lead to success.   

Finally, the RATF will dissolve upon submittal of this report, but the members remain available 
and eager to help if requested. 
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ORRAP Ocean Observations Sub-panel 
 
The ORRAP voted on February 22, 2007 to establish an Ocean Observations Sub-panel.  
ORRAP members Molly McCammon, Ray Toll, Steve Weisberg, and Jim Coleman 
volunteered to serve on that panel, and McCammon agreed to serve as chair for the initial 
organizing period.  ORRAP also voted to include U.S. GOOS Steering Committee Chair 
Mark Luther as a member of the new Sub-panel. 
 
The ORRAP members of the Sub-panel met by teleconference on March 16, 2007 to 
draft the following proposed charge and membership. 
 
Proposed Charge: 
 
The Ocean Observations Sub-panel is convened to provide a forum for expert input to 
ORRAP on issues relating to federal ocean observing initiatives.  These include, but are 
not limited to 
 

• The Integrated Ocean Observing System (IOOS), both global and U.S. 
coastal components, as addressed through cooperative and collaborative 
international, national and regional programs;  

• The U.S. Global Ocean Observing System (GOOS) and its relationship as 
the U.S. contribution to the Global Earth Observing System of Systems 
(GEOSS); 

• The National Science Foundation’s Ocean Research Interactive 
Observatories Network (ORION), including the Ocean Observatories 
Initiative (OOI); and 

• NASA and NOAA’s satellite ocean observation programs. 
 
The Sub-panel shall 

• Regularly review the status of current and planned federal ocean observing 
programs and provide opinions and assessments to ORRAP; 

• Undertake special reviews as requested of papers, studies, plans, and activities 
related to these programs and provide opinions and assessments to ORRAP; and 

• Provide at least an annual forum at which representatives of these observing 
initiatives come together to review and consider activities and discuss future 
mutually beneficial cooperation. 

• Regularly report to ORRAP on activities and progress. 
 
Specifically, in the near-term, the Sub-panel shall 

• Review the relationship between IOOS and OOI; 
• Review the roles and responsibilities of the IOOS Interagency Program Office 

(Ocean.US which is now a planning office, but would become an IPO under 
proposed IOOS legislation) and the NOAA IOOS Program Office; 

• Review the IOOS Strategic Plan; 
 



The Sub-panel shall consist of approximately 15-20 members representing a broad, 
diverse spectrum of these sectors: state and federal agencies, academics, industry, and 
non-governmental organizations, and including at least one representative of the NFRA.  
The initial membership shall include members of the current U.S. GOOS Steering 
Committee.  Either the chair and/or the vice-chair of the Sub-panel shall be an ORRAP 
member. To the extent possible, the Sub-panel shall work electronically, but shall have at 
least one face-to-face meeting annually.  The Sub-panel works at the pleasure of ORRAP 
and may be terminated with three months notice. 
 
Proposed Initial Membership, representing: 
 
State interests: 1. Molly McCammon - AK (ORRAP member, chair of Natl 

Federation of Regional Associations for Ocean Observing) 
 2. Steve Weisberg - CA (ORRAP until June 07; former USGSC) 
 3. Evan Richert – ME (former USGSC) 
 
Industry interests: 1. Ray Toll – SC (former ORRAP member, NFRA exec com) 
 2. Andy Clark - (ORRAP member until June 07; former USGSC) 
 3. Paul Kelly (former USGSC) 
 
Federal interests: 1. Margaret Davidson (NOAA IOOS; former USGSC) 
 2. Ed Harrison - (NOAA GOOS; former USGSC) 
 3. _________ (NSF ORION – maybe Julie Morris? Molly asking) 
 4. Eric Lindstrom (NASA) 
 5. ____________ (Navy) 
 
Academic interests: 1. Mark Luther – FL (former USGSC) 
 2. Jeff Reutter – OH (ORRAP member & former USGSC) 
 3.  Jim Coleman - (ORRAP member) 
 4.  Charlie Colgan (former USGSC) 
 5.  Tom Malone (former USGSC) – unsure what interest represents  
  
NGO: 1. _______________ (foundation or non-profit) (Molly asking 

contact at Packard Foundation) 
 
 



 
Executive Technical Qualification for Ecosystem Managers of Ocean and Coastal Programs 
     (June 27, 2007) 
 
SIMOR Workplan Language 
 
The purpose of this proposal is to ensure a basic level of knowledge among appropriate 
federal senior leaders regarding ecosystem science. The federal government has 
implemented a set of core competencies for the Senior Executive Service (SES) that 
defines the basic skills needed in any field of federal service. In addition to these core 
qualifications, an ever-increasing number of federal managers need a basic familiarity 
with principles of ecosystems and ecosystem science. While federal executives do not 
need to become expert scientists, they should have the ability to ask pertinent questions, 
understand key concepts, and evaluate alternative courses of action. This goal can be 
achieved by implementing the following actions: (1) develop a definition of an 
“ecosystem science executive technical qualification” and appropriate evaluation criteria 
that can be used as an additional factor for federal leadership positions; (2) evaluate 
current executive level federal training opportunities and develop new opportunities, if 
needed, in conjunction with the Federal Executive Institute, with input from outside the 
government; and (3) encourage agencies to identify target positions across the 
government where the ecosystem executive technical qualification will be used and to 
integrate it into the hiring process. 
 
Current Workgroup Members 
 
Dan Ashe, FWS (co-lead) 
Joe Piotrowski, EPA (co-lead) 
Doran Mason, NOAA 
Bill Fox, NOAA 
Paula Bontempi. NASA 
Lawrence Friedl, NASA 
Larry Clark, NSF 
 
 
Draft Workgroup Proposal for Comment 
 
Executive Technical Qualification – Ecosystem Management:  Knowledge of the 
social, cultural, economic, and political factors, and the ecological concepts and 
principles of ecosystem management or experience in applying that knowledge to the 
integrated management of natural resources. 
 
Sample Evaluation Criteria:  An applicant should demonstrate expertise, experience 
and accomplishment in one or more of the following areas.   
 

1. Education:  Expertise in ecological concepts and principles is demonstrated 
through advanced degrees in relevant disciplines including biology and ecology. 



2. Training:  Expertise is demonstrated by participation in coursework and training 
that is directly relevant to ecosystem management. 

3. Experience:  Demonstrated experience in effectively integrating social, cultural, 
economic, and political factors with ecological concepts and principles in the 
context of complex management issues.  Experience in leading interdisciplinary 
teams, resulting in execution of ecosystem-level research or management. 

4. Awards:  Accomplishment is documented by performance and/or professional 
awards related to ecosystem management. 

5. Publications:  Expertise and accomplishment in ecosystem management is 
supported by publication in peer reviewed professional journals and/or 
presentations at professional conferences or symposia. 

 
 
Questions to Consider for June 27 ORRAP session 
 
1. Does this adequately capture the technical qualifications which we would like to see in 
executives who will be making management decisions that impact ocean ecosystems? 
 
2. Do ORRAP members have any recommendations regarding appropriate executive-
level general training curricula in ecosystem management, or sources of information that 
our workgroup could use to identify appropriate training curricula to meet this technical 
qualification? 
 
Next Steps 
 
Revise Ecosystem Management ETQ based on ORRAP comments and submit to SIMOR 
for review. 
 
Catalogue existing training opportunities and request review of those training programs 
by external partners (with ORRAP’s help). 
 
Working through SIMOR, seek ICOSRMI approval of a strategy to encourage agencies 
to identify target positions for applying the ecosystem science ETQ. 
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Certification Program
for

Oceanographic Professionals :
A Needs Assessment Study

Leslie Rosenfeld
Deidre Sullivan
Tom Murphree 

Marine Advanced Technology Education Center
Monterey, CA

Presentation to the ORRAP 
27 June 2007

Washington, D.C.

Title Development of a Certification Program
for Oceanographic Professionals (CPOP)

Lead Marine Advanced Technology Education (MATE) Center
Institution    Monterey Peninsula College    

PIs Deidre Sullivan, MATE Center (dsullivan@mpc.edu)
Leslie Rosenfeld, Ph.D. (l.rosenfeld@sbcglobal.net)
Tom Murphree, Ph.D. (tom_murphree@yahoo.com)

Funding NOAA’s National Ocean Service + Office of Oceanic and
Atmospheric Research

Period October 2006-September 2007  (initial)
October 2007-September 2008  (anticipated)

Web sites    CPOP Project: http://marinetech.org/cpop/
MATE Center: http://marinetech.org/
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Certification vs Certificates

Certification
“recognition by one’s colleagues and peers that an 
individual has demonstrated professional integrity and 
competence in their field” (American Society for 
Photogrammetry and Remote Sensing).

Accreditation
The process of evaluating the academic qualifications or 
standards of an institution or program of study in 
accordance with pre-established criteria (GISCI.org web 
page)

An individual is certified, an institution is accredited.

Certificate
A document attesting to completion of a course of study 
not leading to a degree.

From Navy Credentialing Opportunities Online (COOL) 
https://www.cool.navy.mil/index.htm

Licensure
Governmental agencies—federal, state, or local—grant licenses to 
individuals to practice a specific occupation, such as a medical
license for doctors. State or federal laws or regulations define the 
standards that individuals must meet to become licensed. 
Licenses are typically mandatory. 

Certification
Non-governmental agencies, associations, and even private sector 
companies may grant certificates to individuals who meet 
predetermined qualifications. These qualifications are generally set 
by professional associations or by industry and product-related 
organizations. Certification is typically an optional credential, 
although some state licensure boards and some employers may 
require certification. For many occupations, more than one 
organization may offer certifications. 

Licensure vs Certification
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Motivation
Assessing oceanographers’ qualifications has become more difficult and 
more important due to:
1. Increased complexity and multidisciplinary nature of oceanography

2. Increase in operational oceanography activities

3. Increased public attention to the ocean and ocean issues 

Goals
Investigate professional certification for oceanographers as a means to:
1.   Enhance professional development

2.   Aid in development of ocean-related workforce

3.   Improve ocean-related education

4.   Assist users of oceanographic products & services

Objectives
1.  Assess the need for a CPOP

2.  Prepare report on need for, and pros and cons of, a CPOP

3.  Develop overview plan for a CPOP, if warranted by assessment

4. Investigate with U.S. Department of Labor the possibility of 
establishing a specific occupational title for oceanographers

Potential Benefits of a CPOP
1. Definition of a professional body of knowledge

2. Accepted standards for determining qualifications 

3. Aid in evaluation of job applicants, employees, and peers

4. Broadening of career opportunities

5. Increase in professionalism by encouraging professional 
development and advancement

6. Establishment and maintenance of standards of professional 
practice and ethical conduct

7. Increase in awareness, understanding, confidence, and reliance 
on oceanographic community by users of oceanographic 
products & services (e.g., regarding consulting, testimony, 
support for operations, policy, education)

8. Increased role for professional societies in promoting 
oceanography and oceanographic professionals
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Questions to Be Answered and Potential Obstacles
1. Who will use certification and how  (e.g. employers, customers, 

general public, peers)?
2. Certification in related professions driven by need for confidence in 

products & services that affect health, safety, budgets, property 
values, environmental quality, laws and regulations, national 
security, etc.  Do these types of needs apply to oceanography?

3. Should focus be on traditional oceanography subdisciplines, or 
other areas such as ocean related data management, geospatial 
technology, resource management, policy, etc?  How many types of
certification are appropriate for the broad diversity of  
oceanographers?

4. How many proficiency levels of certification are appropriate?
5. How should certification be administered and by what organization?
6. Skepticism about need for, and impacts of, a CPOP

a. Subjective, qualitative assessments
b. Unnecessary hurdle in career advancement

3-D Credentialing Space / Spectrum

Foundation 
knowledge 
and/or skills

Specialized 
knowledge 
and/or skills

Personal goal

Required 
by law

Good for 
individual

Expected by
peers

Good for society

Good for profession

Requirement Axis

Proficiency Axis

Justification Axis

Required by
employers
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Education, Career Paths, and Certification

Marine
Techs

Research
Scientists

(mainly PhD)Graduate Schools

Undergraduate &
Technical Schools

Research Support,
Operations,

Resource Mgmt,
Policy, Education

Adaptation of figure by Mel Briscoe

More standardized path &
assessment processes

Less standardized path & assessment processes
⇒ may benefit from certification

Navy

Internships

???

Adaptation of figure by Mel Briscoe

Examples of Possible Levels and Types of Certification

Use of Forecast
Models

Exams, education,
documentation

Exams, education,
documentation

Exams, education,
documentation

Exams, education,
documentation

Exams, education,
documentation

Use of Satellite
Data Instrumentation Data

Management

Basic 
Certification
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Data and Methods

1. Collect and analyze data from:
a. Meetings with ocean-oriented professional societies (AGU, 

AMS, ASLO, MTS, TOS, IEEE-Oceans)
b. Certification programs in similar fields (meteorology, 

hydrography, environmental science and engineering, ecology, 
GIS, lake and wetlands science and management, geology, 
fisheries, remote sensing)

c. Surveys of employees, employers, and users of ocean products 
& services (consulting, oil, and other companies; federal, state, 
and local government; NGOs; marine science education and 
research institutions; oceanography program alumni)

d. Interviews
e. Facilitated workshop

Data and Methods

2. Coordinate and collaborate with professional societies and other
organizations, including government agencies, on related efforts in:
a. Education
b. Professional development
c. Professional standards
d. Certification

3. Investigate education programs created to meet emerging 
requirements for ocean workforce, including:
a. MS program in Operational Oceanography at Rutgers
b. Master of Geosciences Certificate in Ocean Observing Systems

at Texas A&M

4. Research standards and organizations that accredit scientific 
certifications
a. National Organization of Competency Assurance / National 

Commission for Certifying Agencies
b. Council of Engineering and Scientific Specialty Boards
c. ASTM International (formerly American Society for Testing and 

Materials)
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Options for Managing a National Certification Program

Option 2 recommended by ASTM International (ASTMI, 2006. Standard Practice for
Assessment of Certification Programs for Environmental Professionals:
Accreditation Criteria).

Certification 
Program

Option 2

Independent 
certifying body

with participation by 
professional 

societies, employers, 
educators, and/or 

government agencies

Option 1

Professional society 
or societies

Option 3

Employers and/or 
trade organizations

Option 4

Government agency

Title Understanding and Predicting Changes in the Workforce
for Ocean Sciences, Technology, & Operations

PIs Deidre Sullivan, MATE Center, lead PI
Tom Murphree, Naval Postgraduate School
Leslie Rosenfeld, Naval Postgraduate School
Lisa Campbell, Texas A&M University
Sharon Franks, Scripps Institution of Oceanography
Bruce Gilman, Marine Technology Society
Janice McDonnell, Rutgers University
Drew Michel, ROV Technologies, Inc.
Cheryl Peach, Scripps Institution of Oceanography

Sponsor and Funding Period: NOPP, October 2006 - September 2008

Goals
• Produce a more complete description of the present state of the ocean 

science, technology, and operations (OSTO) workforce
• Anticipate future developments in this workforce
• Characterize the educational programs that will be needed to respond to 

those developments

Project Site: www.marinetech.org/OSTOworkforcestudy

Related Ocean Workforce Project
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Accomplishments to Date
• Completed investigation of 12 professional certification 

programs in similar fields using websites and online 
documents

• Met with AGU Ocean Sciences section officers, AMS 
Council and Commission on Professional Affairs, TOS 
Council, MTS Council, ORRAP Industry and Education 
Sub-panels

• Have investigated organizations that accredit 
certification programs for scientific professionals

• Compiled list of potential respondents for surveys

Accomplishments to Date

• Have had discussions with NOAA and Naval 
Meteorology and Oceanography Command to coordinate 
and collaborate on workforce studies and competency 
models / knowledge and skills guidelines (skill 
standards)

• Initial survey for OSTO project, including questions on 
certification, is ready for distribution

• ORION Newsletter article – included in information for 
this meeting.  We’ve received several inquiries and 
responses as a result.

• April 27, hosted meeting in D.C. on ocean workforce and 
certification issues.  Representatives from CORE, JOI, 
MMS, NASA, NOAA, NOPP, NSF, ONR, TOS, USGS. Met 
later with DOL representative.
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Summary of information on 10 certification, 1 licensing 
and 1 chartered accreditation program

1st time: $100 - $600; renewal: $35-$275Fees

51 - 1600; ~5000 professional geologists# people
certified

States, courts, Council of Engineering and
Scientific Specialty Boards, EPA, Air Force,
Univ. Consortium of GIS, Natl. State Geog.
Info. Council, port authorities, NOAA,
Army Corps of Engineers

Recognizing
organizations

1957-2004Start year

Govt. entity (2); professional society (8);
independent agency (2)

Sponsor

5 yrs (7); 3 yrs (1); 1 yr (2), none (2)Recertification
interval

Point system for professional development 
activities (7)

Continuing
requirements

References; technical report; sign code of 
ethics; membership in a professional society; 
essay

Other
requirements

None (5); oral (1); written (3); written or oral 
(1); written and oral (2)

Test
requirements

2 – 16 yrs; 5 yrs is most common.  For some, 
M.S. may be used to substitute for 1-2 yrs; 
Ph.D. for 2-3 yrs.  For one, A.S., B.S., M.S. or 
Ph.D. each count for 0.5 yrs experience.

Experience
Requirements

None; bachelor's, bachelor's with certain 
courses; B.S.; bachelor's in engineering; 
master's

Education
requirements
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Survey Certification Questions

• As an employer/supervisor, for which types of positions might a 
new certification program for ocean professionals be of value?

• Would nationally standardized measures of employee 
competence, such as certification, be useful in marketing your 
products or services to clients and users?

Yes No Maybe
• Are there other reasons for which you would find certification 

beneficial to you or your organization? If so, please list them 
below.

• What are your concerns about certification for oceanographic 
professionals?

We are assessing whether there is an unmet need for voluntary 
certification of some ocean professionals. Such programs 
already exist for a few ocean-related professions, such as 
meteorology, fisheries, and diving. One potential benefit of 
certification includes the development of accepted standards for
determining qualifications to aid in evaluation of job applicants, 
employees and peers.

Next Steps

1. Working in concert with OSTO project, analyze OOS 
employer surveys to get information on attitudes about 
certification, and a better characterization of the 
oceanographic workforce.

2. Make contact with sponsoring organizations for related 
certification programs to verify and augment information 
obtained from web sites.

3. Take advantage of MTS, TOS, ORRAP and its sub-
panels, OSTO PIs and advisors, and others, in trying to 
identify users and industries which might benefit from 
and/or advocate for certification.

4. Work with ASLO to set up special session and workshop 
at Ocean Sciences meeting in Orlando in March 2008.
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ROSENFELD, & TOM MURPHREE, 
Marine Advanced Technology 

Education Center

There has been rapid growth 
in recent years in operational 
oceanographic activities, espe-
cially in association with the 
growth in ocean observing sys-
tems (OOS).  At the same time, 
the attention given by the public 
to ocean issues has greatly in-
creased.  These factors indicate 
that the need for certification 
of oceanographic profession-
als may also be increasing (e.g., 
in association with coastal de-
velopment, natural disasters, 

Certification for Oceanographic Professionals: 
A Needs Assessment Study 

 7. Increase in awareness, 
understanding, confidence, and 
reliance on the oceanograph-
ic community by the users of 
oceanographic products and 
services.

Currently, only a very small 
fraction of what oceanographic 
professionals do is covered by 
existing certification programs 
(e.g., certifications in the ocean 
related aspects of meteorology, 
fisheries, engineering, hydrog-
raphy, and ecology).  Examples 
of ocean-related professions for 
which certification may be use-
ful include those that apply ad-

ocean pollution, declining fish 
stocks).  Certification is a way to 
recognize that an individual has 
demonstrated professional com-
petence and integrity in an occu-
pational field.  In this project, we 
are assessing the need for a cer-
tification program for oceano-
graphic professionals (CPOP).  

Some of the potential benefits of 
a CPOP include:
 1. Definition of a professional 
body of knowledge;
 2. Accepted standards for 
determining qualifications;
 3. Aid in evaluation of job ap-
plicants, employees, and peers;
 4. Broadening of career op-
portunities;
 5. Increase in professional-
ism by encouraging professional 
development and advancement;
 6. Establishment and main-
tenance of standards of profes-
sional practice and ethical con-
duct;

an overall CPOP development 
program.
We plan to address the needs for 
a CPOP from the perspectives 
of oceanographic professionals 
working in a wide variety of ca-
pacities, including research and 
operational occupations.  We 
will address issues related to the 
diversity of disciplines and tech-
nologies within ocean science, 
the different levels of expertise 
of oceanographic professionals, 
the different types of employers, 
and the different users of ocean-
ographic products and services.

The overall goal of this project 
is to collect and analyze data, 
report our analysis results, and 
make recommendations to the 
oceanographic community in 
order to:
 • Improve ocean-related edu-
cation;
 • Enhance professional devel-

opment for ocean professionals;
 • Help meet national ocean-
related workforce needs;
 • Assist users of oceanograph-
ic products and services in mak-
ing well-informed decisions.

We encourage the participa-
tion of the OOS community in 
the project surveys, interviews, 
and workshop.  We would espe-
cially welcome the opportunity 
to coordinate and collaborate 
with people working on related 
efforts.  More information, in-
cluding contact information, can 
be found at the project web site: 
http://marinetech.org/cpop.

This project is funded by the 
National Ocean Service (NOS, 
http://www.nos.noaa.gov/) and 
the Office of Oceanic and Atmo-
spheric Research (OAR, http://
www.oar.noaa.gov/) of the Na-
tional Oceanic and Atmospheric 
Administration (NOAA).

vanced technologies (e.g., under-
water vehicles, remote sensing, 
data management, geographic 
information systems) and those 
in which scientific information 
and products are being trans-
lated and transitioned to opera-
tional use (e.g., to use in moni-
toring and managing the ocean 
environment).  

Our assessment of the needs for 
a CPOP will be accomplished 
through surveys and interviews 
with employers, employees, and 
the users of oceanographic prod-
ucts; meetings with professional 
societies; a facilitated workshop; 
and exploration of the pros and 
cons of certification programs 
in similar fields of expertise.  If 
warranted by the needs assess-
ment, we will draft an overview 
plan for a CPOP.  A detailed 
implementation plan, and actual 
implementation of such a plan, 
would occur in future phases of 

       “ Currently, only a very small fraction 
of what oceanographic  
  professionals do is covered by existing 
 certification programs.”



JSOST InterJSOST Inter--Agency Task Force Agency Task Force 
on Anthropogenic Sound and the on Anthropogenic Sound and the 

Marine EnvironmentMarine Environment

27 June, 2007 briefing* of:27 June, 2007 briefing* of:
Ocean Research and Resources Ocean Research and Resources 

Advisory Panel (ORRAP)Advisory Panel (ORRAP)
CORE Headquarters, Washington, D.C.CORE Headquarters, Washington, D.C.

* Given by Dr. B. Southall (NOAA Ocean Acoustics Program and Tas* Given by Dr. B. Southall (NOAA Ocean Acoustics Program and Task Force Executive k Force Executive 
Secretary) on behalf of the task forceSecretary) on behalf of the task force



Anthropogenic Sound and Marine LifeAnthropogenic Sound and Marine Life

Humans produce underwater sound either 
intentionally (sonar, seismic exploration, 
research, navigation) or incidentally 
(shipping, drilling, construction)

Similarly, marine animals produce 
sound and listen for environmental 
acoustic cues.  Underwater sound is 
very important in life history

WHAT ARE THE SCIENCE AND TECHNOLOGY NEEDS TO ADDRESS:

WHEN IS ANTHROPOGENIC SOUND A THREAT TO MARINE LIFE? 

WHAT CAN BE DONE TO MITIGATE IMPACTS WHILE ALLOWING
ACTIVITIES VITAL TO NATIONAL & ECONOMIC SECURITY?



Why does the USG care?

Protection of marine animals 
from excessive sound is a 
conservation issue regulated 
under:
– Endangered Species Act 
– Marine Mammal Protection Act 
– Magnuson-Stevens Fishery    

Conservation and 
Management Act

– National Environmental Policy             
Act

– CZMA (in California)



History of Interagency History of Interagency 
Acoustics Task Force (IATF)Acoustics Task Force (IATF)

• 21 September 2006: Following inter-agency collaboration, Dr. Robert Gisiner (ONR) 
presents briefing to ICOSRMI entitled “Effects of Anthropogenic Sound on Marine 
Mammals: An Interagency Issue”

– ICOSRMI concurs with the need for inter-agency collaboration and calls for formation of a task force 
with reporting structure and other details TBD. 

• 13 December 2006: Mr. Donald Schregardus (DASN, Environment) presents information 
paper developed by “core” agencies (Navy, NSF, NOAA, MMS) to ICOSRMI.  Five 
key science and technology areas are highlighted.

– ICOSRMI calls for the task force to “continue to develop a detailed strategy for moving 
ahead with necessary efforts to coordinate and enhance research into the impacts of 
sound on marine mammals”

• December 06-April 2007: Formation of IATF beyond the core agencies to include most of 
targeted membership with primary and alternate representatives. IATF executive 
secretary selected (NOAA primary); terms of reference (TOR) produced.

• 27 April 2007: Task Force Exec Secretary (Dr. Brandon Southall, NOAA) briefs ICOSRMI
– ICOSRMI concurs with TOR proposal for IATF to report to JSOST, but inform ICOSRMI, SIMOR, 

and ORRAP.  ICOSRMI makes several suggestions regarding TOR but instructs IATF to begin 
formally interacting with JSOST, beginning with revision/acceptance of TOR.

• 17 May 2007: IATF briefs JSOST regarding TOR and other details             
regarding task force.



IATF Terms of Reference IATF Terms of Reference 
~ ~ Goals ~Goals ~

(1)  Identify scientific and technical requirements in 
assessing the extent and significance of effects from 
manmade sound on the marine environment; 

(2)  Strengthen coordination among federal agencies to 
address scientific and technological aspects of this 
issue relating to various needs of the U.S. government;

(3)  Develop an inter-agency science and technology 
course of action for the purpose of minimizing adverse 
effects of human sound-producing activities.



IATF Terms of Reference IATF Terms of Reference 
~~ Scope ~Scope ~

(1)  Compare and integrate existing individual agency plans for addressing this issue;

(2)  Identify remaining knowledge and capability gaps that limit the ability of the federal 
government to make informed decisions and take effective action on this issue;

(3)  Develop strategic directions for federally-funded research on this issue, with 
cognizance of ongoing and needed research domestically and internationally.

(4)  Recommend coordinated agency actions, identify agency leads for those actions, 
identify potential interactions with other bodies, and estimate fiscal 
requirements. 

(5)   Integrate IATF recommendations with other relevant ongoing national ocean
policies and practices being developed by ICOSRMI, JSOST, and SIMOR.

(6)   Transfer information and recommendations contained in the task force report to 
appropriate federal, state, and private entities, as directed/approved by JSOST.



IATF Terms of Reference IATF Terms of Reference 
~ ~ Membership ~Membership ~

(1)  Department of Commerce (National Oceanic and Atmospheric Administration);
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REPORT TO ICOSRMI, 15 NOVEMBER 2006  
 
EFFECTS OF ANTHROPOGENIC SOUND ON MARINE MAMMALS: AN INTER-
AGENCY ISSUE 
 
Executive Summary 
  Both nationally and internationally we are seeing diverse opinions on the relative 
significance of marine bio-acoustics as science, and how to handle anthropogenic noise 
as an environmental quality issue.  These disagreements have already manifested 
themselves in expanded agency costs for NEPA compliance, at-sea mitigation efforts, 
delays and costs due to litigation, and losses of agency training time and operational 
capability.  Similar burdens are adding to the cost of offshore minerals exploration and 
development and may similarly affect the commercial shipping industry.  A failure by our 
agencies to accelerate response to this issue will adversely affect many agency missions 
and significant private sector interests, including the ability to conduct marine research 
and ocean resource management utilizing acoustic techniques.  The best solution is better 
knowledge of actual effects, and that solution is needed immediately. 
 In some areas, such as research on the characteristics and effects of specific sound 
sources, the needs tend to be agency-specific, or specific to only a few agencies, and may 
be best handled through existing internal agency processes.  But there are many more 
shared needs, such as the need for more and better data on the distribution and abundance 
of protected marine species.  ICOSRMI could play an important role in sorting out the 
appropriate roles for various agencies, coordinating development of individual agency 
plans, and ensuring that such plans are consistent with the needs of all affected agencies, 
as well as industry and the public.  
 The key areas for a joint ICOSRMI effort, as identified by the agencies 
contributing to this report were: 

• Develop an Ocean Noise Budget.  An integrated picture of the relative 
contribution from various human activities to the ocean noise budget, along with 
systematic collection and archival of ocean acoustic data is critical to the even-
handed and effective regulation of noise from all human activities. [likely agency 
lead/focus = NOAA]. 

• Improve Biological Data Collection and Archival.  ICOSRMI agencies and non-
government entities are now collecting basic biological data.  These data are of 
value to all agencies, and to the research community and interested public; not 
just for noise risk assessment and legal compliance, but for assessment of 
impacts from other human activities and for the more effective management of 
our living marine resources.  Data standards, validation of sensor performance 
and data archives are urgently needed.  The most logical home for a shared data 
archive is probably NOAA, consistent with its overall ocean data archiving 
responsibilities. 

• A Joint Effort to Establish Behavioral Risk Metrics.  Focused effort to generate 
behavioral response thresholds has been recommended by several expert reviews.  
The procedures to generate such data are scientifically complex and expensive, 
but once initiated can generate data of relevance to multiple agencies and non-

 1



government activities.  ICOSRMI could be helpful in coordinating and 
accelerating a joint agency effort to obtain the information we all need.  

• Effective Mitigation.  Current mitigation requirements are of unknown 
effectiveness, are costly, and can reduce agency mission effectiveness.  All 
agencies, the research community, and many nongovernment activities would 
benefit from a standardized process for verifying and validating the performance 
of new or existing mitigation technologies, and from the systematic exploration 
of new, alternative mitigation capabilities that offer improved effectiveness, 
reduced cost, and/or interfere less with agency duties and responsibilities. 

• Education, Outreach and Science Quality.  All agencies would benefit from 
ICOSRMI coordination of external review processes, and efforts to advance  
understanding of this issue. 

 
Introduction 
 This draft was prepared with input from the four agencies that are currently most 
involved with the issue of manmade underwater sound and its potential environmental 
effects; Navy, NSF, NOAA, and Minerals Management Service.  Each agency 
representative provided a list of recent and ongoing research effort within their agency as 
well as a list of needs that are currently unaddressed or under-addressed by existing 
programs in any agency.  This information was used to identify which of the many 
recommendations provided by various expert panel reviews of this topic are currently 
viewed as priorities by one or more agencies. 
 
 The issue of manmade underwater sound and its effect on the marine environment 
is a broadly multi-disciplinary topic.  This overview is therefore divided among five 
disciplinary subcategories: I) Sound Sources and Acoustic Environment, II) Baseline 
Biological Information, III) Effects of Sound (Criteria and Thresholds), IV) Monitoring 
and Mitigation, and V) Outreach, Education, and Scientific Peer Review.  
 
I. Sound Sources and Acoustic Environment. 
 Most sources are well characterized, especially those used for research or that are 
purposely built for acoustic information gathering in the water column such as sonars or 
acoustic communications devices.  Sources of inadvertent sound production such as 
sources for geophysical research and exploration, explosives, pile-driving, and ship noise 
are perhaps less well characterized, but ongoing or planned efforts by the relevant 
agency(s) or industry(s) appears likely to resolve any scientific uncertainty about the 
acoustic properties of these sources.  The one significant exception might be shipping 
noise, which is a major contributor to overall ocean noise budgets, but is currently not the 
subject of much research.  NOAA, as the agency charged with regulating environmental 
impacts from underwater noise, will have a considerable need to build consistent 
knowledge for all human activities producing underwater sound, including many 
important private sector activities, such as commercial shipping, recreational boating, and 
bridge and harbor construction. 
 On the topic of sound propagation the Navy and the Office of Naval Research 
support a considerable research effort for general understanding of ocean acoustics as 
well as tactical applications.  It is not clear how much additional basic research effort is 
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needed, if any.  Other agencies indicated a need for application technologies in this field, 
such as acoustic propagation models, which might be tailored to their specific needs for 
the purpose of producing a consistent, quantitative environment risk assessment 
processes.   
 The 2003 NRC report on Ocean Noise concluded that existing data on ocean 
noise were not collected with these environmental issues in mind and that new data 
collection methods, data standards and systematic data collection efforts are needed.  
Again, the agency that would seem to be the logical focus of such an effort would be 
NOAA, with existing capabilities and resources falling far short of what would be 
needed. 
 
II) Baseline Biological Information 
 This area of multi-agency need covers information on marine species and areas of 
special concern, together with the normal baseline range of hearing abilities, behavioral 
responsiveness to sound, normal diving and habitat use information, and normal baseline 
uses of sound.   
 All agencies have considerable ongoing efforts to survey the abundance, 
distribution and habitat usage patterns in areas of agency interest.  More often than not, 
an action proponent planning a sound-producing activity in most parts of the ocean will 
find that the available baseline data are insufficient to provide sufficient confidence in a 
quantitative estimate of risk, which frequently leads to costly and time-consuming efforts 
to intensively survey the area of interest to obtain the requisite data before the planned 
activity can proceed.   The action proponent is then placed in the position of having to 
undergo the expense and delays associated with contracting NOAA staff or other survey 
experts to collect the necessary data . 
 Current and historical effort by the resource management agency, NOAA, is not 
sufficient for most species and areas of interest, and the historical mission of resource 
management agencies like NOAA Fisheries, the monitoring of overall trends in 
abundance of stocks or populations of animals, does not support data analysis at the 
spatial or temporal resolution required to assess impacts from a given human activity.  
Therefore effort is also required from NOAA, ONR and other agencies to develop new 
sampling protocols and statistical methods that will generate the type of data more useful 
for environmental risk analyses at appropriate spatial and temporal scales.   
 While the focus of this report is largely the regulatory compliance implications of 
underwater acoustics, we should not ignore a positive side, which is our growing ability 
to use acoustics as a research tool.  Improved acoustic sensing means that additional 
sources of baseline data are now available, with a corresponding increase in the quality 
and quantity of available data.  All agencies indicated that they had existing efforts to 
develop and apply better means of obtaining basic biological data, and a desire to apply 
these new data sources to improving the quantity and quality of data they need to perform 
environmental risk assessments for agency activities.   
 Finally, and perhaps most important, all this effort to more intensively sample the 
environment means that all agencies need procedures for sensor calibration, standards for 
how their data and metadata are recorded, and shared access to data of potential use to 
other agencies, the research community and the concerned public.  Perhaps for the first 
time, external sources of quality data may equal or even exceed the pace of data 
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generation by NOAA itself.  A similar situation already exists for standard oceanographic 
data, with Navy and others contributing to ocean data archives maintained by NOAA.  A 
joint effort through ICOSRMI could be very helpful in achieving national data standards, 
interagency data sharing agreements, and the resources to support a national data archive 
for ocean biological data comparable to our ocean physical data archives.    
 Baseline understanding of the biological role of underwater sound is an area of 
shared interest as well.  The past decade has seen considerable progress in our baseline 
understanding of marine animal hearing and sound use.  Considerable progress has been 
made in characterizing the hearing abilities of marine mammals and many other marine 
animals, primarily fish and turtles, largely through the efforts of ONR and Navy research 
funding, although all agencies indicated some level of effort or interest, particularly in 
seeing the development and application of sampling methods like Evoked Potential (EP) 
audiometry.  The hearing of many thousands of marine species remains untested and we 
lack the population level sampling typically used to establish statistical norms of hearing 
ability within a population.  New methods like EP audiometry would aid in reducing 
uncertainty and the resulting differences of opinion about the likely effects from 
anthropogenic sound.  
 Understanding of the basic behavioral functions of sound is also an area of 
concern because noninjurious behavioral effects of manmade sound are regulated under 
the Marine Mammal Protection Act.  Behavior as a scientific topic is still not well 
structured in a framework of scientific theory, so unstructured exploration of the data 
space does not seem likely to be practical or cost effective.  Section III, below, discusses 
the more effective approach of conducting focused efforts to establish specific behavioral 
effects from manmade sound, using techniques like Controlled Exposure Experiments. 
 
 III) Effects of Sound (Criteria and Thresholds) 
 Recent and ongoing effort by the Navy and others has produced general 
confidence in models of hearing safety limits for a number of marine mammals and fish 
species.  A review of the available information is expected to be published soon in the 
Journal of the Acoustical Society of America, and NOAA OPR is working on hearing-
based criteria that are similar to those now used by the US Navy, Netherlands Navy and 
others.  In all of those models, experimentally established upper limits to Temporary 
[hearing] Threshold Shift, or TTS, are used as a conservative ceiling above which there is 
increasing risk of permanent hearing loss or injury. 
 The establishment of general quantitative metrics for behavioral effects is proving 
to be a much more challenging task, in no small part because behavior, and its potential 
biological significance to the animal at any given time, is a highly variable aspect of an 
organism’s biology.  Current problematic “exceptions” to the general hearing-based 
model described above all tend to revolve around behavioral reactions that are unique to a 
species or limited taxonomic group, such as the sensitivity of harbor porpoises to 
fisheries Acoustics Harassment Devices or the responses of beaked whales to mid-
frequency tactical military sonar sounds.  The contributing agencies therefore tend to see 
extensive basic research and data collection on this broad subject as not being very cost 
effective, and instead favor a focused effort on sound sources and species or locations of 
specific interest to the agencies.  Experimental methods such as Controlled Exposure 
Experiments have been assigned a high priority by several recent expert scientific 
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reviews of this topic.  CEE and similar research protocols provide the kind of specificity 
of source, environmental conditions, species and area of interest that is most likely to 
provide directly meaningful results to the activity of concern.  The cost and complexity of 
efforts like CEE argue for some level of joint agency support, since multiple sources of 
interest could conceivably be tested within one experiment, and the cost of the 
experiment could be borne by more than one agency. 
 
IV) Monitoring and Mitigation 
 Concern about the potential environmental effects of sound-producing activities 
has led to the imposition of a variety of actions intended to mitigate the potential 
environmental risk and to conduct verification monitoring of actual effects.  These 
requirements have added a considerable cost to NSF and ONR research efforts, and to the 
cost of agency mission-critical activities for Navy, MMS, and others.  Such costs could 
reasonably be considered part of a new cost structure for doing business, as for other 
environmental compliance actions, but only if the required monitoring and mitigation 
were in fact effective in reducing environmental risk, and all parties concur that the 
measures are adequate and reasonable.  Unfortunately, this is not the case.  To the best of 
our knowledge, none of the currently required monitoring and mitigation measures have 
been verified and validated for effectiveness, nor have alternatives been adequately 
explored to assess potential increases in effectiveness or reductions in cost and loss of 
agency mission capability.   
 All agencies have an investment in exploring alternative mitigation and 
monitoring capabilities, and expressed a need for verification and validation of 
performance for existing measures as well as for any new technical capabilities that 
might emerge in the future.  Ramp-up of the sound sources is a widely imposed practice 
where possible, on the principle that animals potentially at risk from the sound will be 
given sufficient time to move farther away from the source.  However, despite the cost of 
implementing ramp-up, there has never been a demonstration that ramp-up actually 
works as intended.  Similarly, some level of visual survey effort is usually agreed upon, 
at considerable cost to the activity being monitored, even though visual monitoring under 
the best of conditions may only detect 1-10% of the deep diving mammals in the area of 
concern, and even under the best of conditions typically misses 50% or more of the 
animals present in an area.  Furthermore, visual survey is ineffective in poor weather and 
at night, again imposing considerable burdens on expensive at-sea time in which 
research, training and data collection would otherwise go on 24 hours a day, in most 
cases.  Promising new monitoring solutions such as radar-based marine mammal 
detection, active acoustic detection of fish schools or marine mammals, the use of 
underwater gliders or unmanned underwater and aerial vehicles as sensor platforms are 
all insufficiently funded and dependent on single agency actions, sometimes duplicative 
or poorly coordinated.  All agencies would benefit from a well-integrated coordinated 
program for fielding, testing, and developing such technologies for the common good of 
the environment and the regulated parties.  Such an effort would reduce uncertainty about 
potential environmental risk, as well as reduce the cost and interference with vital agency 
missions, research and commerce.  While not all agencies necessarily have the resources 
or the mandate to take a major funding or technical role in the development of these 
technologies, all agencies would benefit from an opportunity to provide input through an 
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ICOSRMI-led process that took into consideration agency missions, needs and 
capabilities. 
 Another aspect of mitigation and monitoring would benefit from ICOSRMI 
coordination and leadership, and that is the archival and sharing of data from the above-
referenced required mitigation monitoring efforts.  In section II of this report we noted 
the paucity of baseline data and the need for standardization of data and then archival of 
the data as a shared resource.  At present, valuable data useful to all agencies are 
collected during mitigation, but are typically not collected to any standard, provided to a 
common database, or analyzed for the subsequent benefit of other agencies and non-
government activities conducted in the same area.  This lack of follow-up effort greatly 
reduces the potential benefit to be reaped from mitigation monitoring. 
 
V) Outreach, Education, and Scientific Peer Review 
 The participating agencies identified three key values to effort in this area.  One 
was the use of external expert review processes like the NRC, publication of research 
results in open, peer-reviewed scientific literature, and other external oversight processes 
to ensure quality and independence of work supported by the agencies.  The second was 
concern about the quality of information reaching the concerned public via commercial 
media, the internet and other sources.  Because this is a politically charged topic there has 
been a considerable amount of information generated, of varying quality, and the public 
is having difficult locating authoritative unbiased information about this topic.  Some 
agencies have undertaken the support of web-sites or educational materials on this 
subject, and those efforts might benefit from coordination through ICOSRMI with other 
marine education and outreach efforts.  Finally, the agencies recognize a need to develop 
trained professionals to meet anticipated scientific and technical needs.   Organizations 
like ONR and NSF undertake the development of professional scientific expertise in 
areas of relevant science, but it is not clear if this is sufficient to support the information 
and applied science needs of all agencies and affected activities.   
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U.S. Department of State

David A. Balton
Deputy Assistant Secretary for Oceans and Fisheries

Margaret F. Hayes
Director, Office of Oceans Affairs

Brian Van Pay
Geographer, Office of Oceans Affairs

Ocean Research and Resources Advisory Panel (ORRAP)
Thursday June 27, 2007

The U.S. Extended Continental ShelfThe U.S. Extended Continental Shelf

What is the Extended Continental Shelf?

Every coastal State gets a 200-mile shelf 
automatically.

Some coastal States can claim an extended 
continental shelf beyond 200 miles.

UNCLOS Article 76.
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How Do We Establish the Outer Limits?

If we accede to the LOS Convention:
• Ramp up data collection and analysis now!
• Submission to Commission on the Limits of 
the Continental Shelf (CLCS)

Otherwise:
• Ramp up data collection and analysis now!
• Develop and implement means to establish 
the limits of our ECS as a non-party

Why is this Important?

Exclusive sovereign rights over the natural resources of 
the shelf.

• Oil, gas, and other mineral resources
• Sedentary species

(clams, crabs, scallops, sponges, and mollusks) 

Exclusive control over marine scientific research.

Significantly greater certainty. 
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Where Is Our ECS?

What data do we need?

Bathymetric Data

Gravity & Magnetic Data

Seismic Data
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Discoveries in the Arctic

This will be the single largest and most detailed 
research effort of the ocean bottom in U.S. history. 

Bathymetric "pockmarks" on the 
Chukchi Cap are likely gas seeps 
and potentially the location of 
chemosynthetic communities.  

The newly discovered Healy 
Seamount in the Arctic

Cost to Support a U.S. Claim?

At least $50 million over several years still needed
• Seismic data collection is the largest missing piece  
• Additional bathymetric collection is needed

Additional staff
• Combination of government and contractor
• Requires sophisticated science and technical skills

Other cost-related issues:
• Continued use of the Healy in the Arctic
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About 60 countries have a potential ECS.  

Most have begun work to support a claim.  

9 of those countries have made a submission in 
whole or in part.

• Russia
• Brazil
• Australia
• Ireland
• New Zealand
• Joint Submission (France, Ireland, Spain, and U.K.)
• Norway
• France (New Caledonia and French Guiana)

Other Countries

NOAA  
• Funded UNH to conduct a study in 2002 for $750,000.
• Provided $11 million to collect bathymetric data off the East 
Coast, Gulf of Mexico, Mariana Islands, the Gulf of Alaska, the 
Gulf of Mexico, and the Arctic Ocean. 

Navy
• Provided ships for the collection of bathymetric data off the East 
Coast and in the Marianna Islands.   

Coast Guard and NSF
• Provided use of the USCG Healy over three summers.

USGS  
• 2002 – 2007:  $250,000 – $300,000 annually.

U.S. Department of State  
• Coordinating ECS interagency working group, providing legal 
and diplomatic guidance, and examining submissions by other 
nations.

Efforts Thus Far
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U.S. Geological Survey (USGS)

U.S. Navy (USN)

Minerals Management Service (MMS)

National Oceanographic and Atmospheric 
Administration (NOAA)

Department of Energy (DOE)

Arctic Research
Commission (ARC)

Department of State (DOS)

Department of the Interior (DOI)

Department of Commerce (DOC)

Joint Chiefs of Staff (JCS)
Environmental Protection
Agency (EPA)

Interagency Efforts

National Science 
Foundation (NSF)

Executive Office 
of the President

Data Management Conference – Late October, 2007

Regional Workshops with Experts – Throughout FY08
• Arctic Ocean
• Pacific Islands
• Bering Sea and Gulf of Alaska
• Pacific West Coast
• East Coast and Gulf of Mexico

Desktop study – June 1, 2009
• Analyze existing bathymetry and seismic data
• Determine likely ECS limit based on current data
• Establish priorities for data collection
• Determine cost estimates
• Establish priorities

Analyze CLCS Recommendations and ECS Submissions – on going

Future Directions of ECS Task Force
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The National Academies’
Ocean Studies Board

Ocean Research and Resources Advisory Panel
June 28,2007

Susan Roberts
Director, Ocean Studies Board

Outline

• Why the Academies?
• Origin of the Ocean Studies Board
• OSB Activities
• Reports and project planning
• Funding
• Dissemination
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Why the Academies?
Independence (non-profit, non-government)
Balance (range of perspectives represented;    
report is based on consensus)
Objectivity (conflict of interest procedures)
Quality (NRC oversight, external peer review)

Each activity is conducted by a group of volunteer 
experts, selected for that specific task, and 
overseen by the National Research Council.

180 scientific and technical 
professionals donated their time and 

energy to OSB studies from 2005-2006

NAS Early History

1863 19191916 1917

NAS Founded
Alexander Dallas Bache,
President

Navy requests study 
on protecting iron ships 
from salt water

Compass Committee investigates
magnetic deviations in iron ships

NRC formed to improve 
cooperation among 
research organizations

Committee on Physics
Submarine Investigations Subcom.
Robert Millikan, Chair
Navigation Specifications for the 
Emergency Fleet
Lewis Baer, Chair

NAS creates
1st Committee on 
Oceanography (NASCO)
Henry Bryant Bigelow, 
Chair
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1927 NASCO 
reformed

Frank Lillie, 
Chair

1948 NAS 
convenes 
NASCO at 

Navy’s request 
Detlev Bronk, 

Chair

1959
NASCO 

publishes 
Oceanography 

1960-1970

1956
NASCO 

reconvened at 
request of ONR, 
FWS and AEC

1970 NASCO becomes
Ocean Sciences Board

Ocean Policy Committee
And

Ocean Affairs Board

1966 Marine 
Resources and 

Engineering Act –
established Stratton 

Commission

Major Milestones
in Ocean Science and Policy (1919 - 1985)

1969
Stratton 
Commission
Report

1929 NASCO 
publishes Oceanography: 
Its Scope, Problems, 
and Economic Importance

Recent History of Ocean Studies Board

1985 20051997 1999 2000 2004

OSB creates
E&T 

Subcommittee

U.S. Ocean 
Action Plan

JSOST
OSB creates 

Fisheries 
Subcommittee

Oceans Act 
establishes

US 
Commission 

on Ocean 
Policy

USCOP 
Report
18 OSB 

reports cited

Ocean Sciences Board 
renamed 
Ocean Studies Board
Walter Munk, Chair

OSB starts
100th activity

Shirley Pomponi
Ocean Studies Board 
Chair

2006 2007?

Draft 
ORPP

NRC review of 
draft ORPP

Final 
ORPPIS

1992

OSB publishes
Oceanography
in the 

Next Decade

1998

NOPP 
legislation
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MAIN OSB ACTIVITES

• Board meetings
• Oversight of studies

Study design, committee nominations, reviewers
• Proposal preparation
• Planning meetings
• Dissemination*

Current Studies 
Review of the Ocean Research Priorities Plan
International Capacity Building for Sustainable Use of 
Oceans and Coasts

OSB “Extra” Services
• Briefings –Congress, agencies
• Meeting facilities, assistance, advice 

ORPPIS launch 
JGOFS, CORE, 
Coastal America (and others)

• Communications
Revelle lecture
Report briefs
Ocean science series booklets

• Education and training
NAS graduate fellows
High school and undergraduate interns
Mentoring minority graduate students

• International activities – SCOR, IOC
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OSB Studies 702 reports to date in 2007

16,000 reports since 2003

PENDING PROPOSALS 

• Environmental Information for Expeditionary 
Riverine Warfare

• Developing a Coastal Impact Factor to Assess 
Hurricane Intensity

• Review of NOAA’s Tsunami Warning and 
Detection System (congressional request)

• Review of NASA’s Ocean Biology and 
Biogeochemistry Plan

• Reducing and Preventing Marine Debris 
(congressional request)

• Review of Sea Turtle Population Assessment 
Methods (congressional request)
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PROJECT DEVELOPMENT
Recent ideas from the OSB meeting
• Ocean Acidification (also a congressional request)
• Support for Marine Science in the U.S. Territories
• Progress and Prospects for NOPP
• International Partnerships for Sharing Ocean Data
• Industry and Government Partnerships for Sharing 

Ocean Data
• Ocean Infrastructure Requirements for ORPP 
• Status of Florida Manatee Populations
• Iron Fertilization of the Ocean for Carbon 

Sequestration
• Sea Level Rise

OSB proposals 2000-2007

• 51 proposals prepared, 29 funded
• 6 proposals initiated by the OSB
• 38 proposals requested by agencies
• 7 congressional requests

Most recently funded proposal: Nov. 2005
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Ocean Studies Board Funding
2006 

ONR

NOAA
NSF

NASA

MMS

USGS

Project Support By Sponsor (2002 - 2005)
ARMY

CICEET

CMRC/NOAA

Dept. of Energy

Dept. of InteriorDOTNASA

NAVY/ONR

NRCF

NSF

Other Fed.

Private
State

EPA

FUNDING FOR OSB STUDIES
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Subscribe and receive e-mail updates on the latest 
reports, projects, events, and other news from 
Earth & Life Studies at the National Academies

dels.nas.edu

New Dissemination Activities

• Report Briefs
• President’s Circle Communication 

Initiative
• Free pdf of Executive Summaries and 

Selected Reports

Abrupt Climate Change, Oceans and Us

The Ocean Studies Board
cordially invites you to the

6th Annual Roger Revelle
Commemorative Lecture

Featuring
Richard B. Alley
Evan Pugh Professor of Geosciences
The Pennsylvania State University

This lecture series was created by the Ocean Studies Board in honor of the late Roger Revelle, a giant in the 
field of oceanography for over 50 years.

This event is sponsored by the National Science Foundation, the Office of Naval Research, the Scripps 
Institution of Oceanography, and the U.S. Geological Survey.



    

Toward an Ocean Literate Society 
 

Implementation Plan of the 
Interagency Working Group on Ocean Education 

FY 2007 – 2008 
 

Introduction 
The Interagency Working Group on Ocean Education (IWG-OE) was established by the 
Interagency Committee on Ocean Science and Resource Management Integration 
(ICOSRMI).  The IWG-OE is tasked to implement recommendations of the U.S. Ocean 
Action Plan to collaborate across Federal agencies in order to increase ocean literacy and 
build a future workforce.  Formally established in 2006, the working group has been 
meeting regularly to compare Agency-funded programs and identify common priorities.  
The group is particularly focused on coordinating formal and informal education 
programs, developing a coordinated ocean message, promoting the use of ocean 
observation data in education, and attracting a future workforce to marine science, 
technology and management.  
 
Why is Ocean Education Important?  
In its landmark report, An Ocean Blue Print for the 21st Century (2004), the U.S. 
Commission on Ocean Policy identified lifelong learning as critical to addressing the 
complex ocean and coastal issues facing the nation.  The report provided a strategy to 
build a collaborative ocean education network and increase coordination across agencies.  
Since the report of the U.S. Commission on Ocean Policy, the number of reports and 
plans emphasizing the critical importance of creating an ocean-literate society continues 
to increase: 

   
• The Council on Environmental Quality, 2004, U.S. Ocean Action Plan 
• The Subcommittee on Integrated Management of Ocean Resources (SIMOR), 

2005, Priorities of the Subcommittee on Integrated Management of Ocean 
Resources   

• The Joint Ocean Commission Initiative, 2006, From Sea to Shining Sea; 
Priorities for Ocean Policy Reform   

• The Joint Subcommittee on Ocean Science and Technology (JSOST), 2006, 
Charting the Course for Ocean Science in the United States for the Next Decade   

• The National Research Council, 2006, A Review of  the Draft Ocean Research 
Priorities Plan: Charting the Course for Ocean Science in the United States, 
ISBN: 0-309-66783-6 

• National Marine Sanctuaries Foundation, Conference on Ocean Literacy Report, 
2006 

 
These recent efforts build on a body of work, including: the Centers for Ocean Sciences 
Excellence Business Plan (2005); the National Ocean Partnership Program (NOPP) 
Education Plan (2002); the NOPP Strategic Plan (2004); National Oceanic and 
Atmospheric Administration’s (NOAA) Strategic Plan (2004); the IOOS-COOS and 
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Education Workshop March 22-24, 2004 Report; and Ocean.US’s Promoting Lifelong 
Ocean Education (2004).  The documents point to the need to develop the next 
generation of environmental stewards, attract a future workforce, and generate an ocean 
literate public that understands the value of the ocean to their everyday lives, and a public 
who can make responsible decisions.  Collectively, these efforts call for a national ocean 
education plan that will most effectively leverage resources across the ocean education 
community.   
 
What has been done to date? 
The ocean education community has been working to move an ocean literacy agenda 
forward in a strategic fashion.  Several national-level efforts provide a foundation for a 
national strategy.   
 
Defining Ocean Literacy Essential Principles 
In 2005, the National Marine Educators Association, the National Geographic Society 
and other partners developed the Ocean Literacy Essential Principles and Fundamental 
Concepts and aligned these with the National Science Education Standards.   The effort 
defines ocean literacy as an understanding of the ocean’s influence on you – and your 
influence on the ocean.   Seven basic principles are identified as what an ocean literate 
person should understand about the ocean.   
 
Convening the Conference on Ocean Literacy  
In June, 2006, Federal interagency partners and external stakeholders sponsored the 
Conference on Ocean Literacy (CoOL).  The conference brought together formal and 
informal educators, governmental officials and leaders in the ocean community to discuss 
the importance of building an ocean literate society.  Five concurrent regional 
conferences, hosted by aquariums around the country, connected to Washington via 
satellite teleconferencing and provided input to the final report.  A set of 
recommendations for future actions derived from CoOL were used in developing this 
IWG-OE Implementation Plan.    
 
Conducting a Status Report on Ocean Literacy in the States 
In a recent study, TERC compared Ocean Literacy Essential Principles and Fundamental 
Concepts to state science education standards nationwide.  
 
Funding Ocean Workforce Studies 
NOPP and NOAA provided funding for the Marine Advanced Technology and Education 
(MATE) Center to define future workforce needs and assess a professional certification 
for oceanography careers.  
 
Conducting an Inventory of Federal Activities in Ocean Education 
The IWG-OE conducted an inventory of ocean education activities across the member 
agencies.  Results provide a preliminary look at the breadth of programs across the 
government and will be used to identify opportunities for collaborative efforts.   
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What is the way forward? 
From these efforts emerge a set of principles to guide future planning efforts.  These 
efforts will:  
 

• Address lifelong learning through formal and informal education; 
• Leverage resources by broadening and strengthening networks and investing in 

common messages;  
• Recognize ocean education as a specific expression of Earth system science and 

environmental education and link to these important concepts; and 
• Promote the Ocean Literacy Essential Principles and Fundamental Concepts as a 

model framework for organizing our efforts to increase understanding of the 
relevance of the ocean to our everyday lives. 

 
Given these overarching principles and the tasks outlined in the Administration’s Ocean 
Action Plan, the IWG-OE identifies the following priority activities for FY 2007 – 2008 
to increase collaboration, develop coordinated messages, deliver ocean observing system 
data to classrooms, and ensure a well-prepared workforce.  Participating agencies are 
indicated in parentheses following the activity.   
 
Task 1:  Increase Coordination and Promote Collaboration.  
 
Priority 1:  Strengthen regional networks. 
 
Objective: Build on and expand existing education networks to more effectively deliver 
ocean, coastal and watershed education resources, particularly at the regional, state and 
local level.  
 

• Develop coordinated regional education efforts across place-based federal 
programs, including the National Park Service, U. S. Fish and Wildlife Service, 
National Marine Sanctuary Program and National Estuarine Research Reserves. 
(DOI/NOAA) 

• Expand the network of Centers for Ocean Science Education Excellence 
(COSEE) from 10 to 11 Centers in 2007 via a competition for new and/or 
renewed centers and strive for continued long-term growth. (NSF)  

• Expand Hands on the Land, a national network of field classrooms, to include 
sites that explore the ocean and its watersheds. (NOAA, DOI, USDA) 

• Improve communication and coordination with non-Federal efforts, including 
regional, state and private entities. (multi-agency) 

• Use the results of IWG-OE inventory of Federal ocean education programs to 
foster regional collaborations. (IWG-OE) 
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Priority 2:  Collaborate with Earth system science, environmental education and other 
disciplines, as appropriate.  
 
Objective:  Promote ocean education as a specific expression of the larger fields of Earth 
system science and environmental education and link to these efforts to achieve common 
goals.    
 

• Work with the Earth system science education community by supporting efforts 
to expand the Advanced Placement (AP) Environmental Science course to 
become an Environmental and Earth Science AP course and to begin a National 
Academy of Sciences effort to define a roadmap for reforming Earth science 
education in the classroom by defining Earth system science essential principles. 
(NSF, DOI, NOAA, NASA) 

• Support California’s Environmental Education Initiative (EEI) by providing 
curriculum content and reviewers and work to transport the California EEI and 
other successful models to interested states. (NOAA) 

• Collaborate on efforts to refine the education benchmarks for climate and weather 
and to develop essential principles of climate literacy that highlight the role of the 
ocean.  (multi-agency) 

 
Priority 3:  Support strategic efforts and leverage partnerships. 
 
Objective:  Leverage limited resources across federal agencies by supporting strategic 
efforts that are interconnected and sustainable. 
 

• Identify and support efforts to provide professional development to teachers, 
particularly using delivery mechanisms that reach large audiences. (multi-agency) 

• Support the National Ocean Sciences Bowl. (multi-agency) 
• Facilitate a discussion between formal and informal educators on ways to enhance 

collaboration, as part of the National Student Ocean Summit. (CEQ, NOAA) 
• Develop education benchmarks for the Ocean Literacy Essential Principles for 

different grade level intervals. (NOAA, NSF) 
• Develop model laboratory classes for Earth system science education. (NOAA, 

NSF)  
• Explore cyber infrastructure and other technologies to connect the ocean to 

students, educators and the public. (multi-agency) 
• Develop partnerships to promote ocean literacy with foundations, industry and 

user groups, such as the ocean industries and dive community.  (multi-agency) 
 
Task 2:  Develop a Coordinated Ocean Education and Outreach 
Message 
 
Priority 1:  Develop and deliver common messages. 
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Objective:  Identify and evaluate mechanisms to most effectively deliver common 
messages to the public under the framework of the Ocean Literacy Essential Principles.   
 

• Coordinate a cross-agency effort to communicate common messages for the 
International Polar Year in 2007 - 2008 and the International Year of the Reef in 
2008. (multi-agency) 

• Partner with states and other key stakeholders to deliver coordinated ocean, 
coastal and watershed messages at the regional level, such as current efforts of the 
Chesapeake Bay Program, the Gulf of Mexico Alliance (e.g., hazard resilient 
communities), and the California Ocean Communicators Alliance (e.g., Thank 
You Ocean Campaign). (multi-agency) 

• Develop an Ocean-in-the-News Kiosk for the Smithsonian Ocean Hall (opening 
September 2008) and other interested aquariums and science centers. 
(Smithsonian, NOAA, CEQ) 

• Work with the aquarium community through the Coastal Ecosystem Learning 
Center network to develop common materials that can be used across the network. 
(IMLS, CEQ, NOAA) 

• Work with external partners to deliver messages to large audiences through 
newscasts, weathercasts and online. (multi-agency) 

 
Task 3:  Ensure data from Ocean and Earth Observing Systems are 
translated to useable forms for teachers, students and the public.   
 
Priority 1:  Support the Ocean Observatories Initiative (OOI) Education Plan  
 
Objective:  Ensure the OOI Education Plan is an integral part of the overall OOI effort.  
 

• Leverage existing educational networks in implementing the OOI plan. (NSF, 
NOAA) 

• Ensure coordination and communication with similar education efforts, including 
those of the Integrated Ocean Observing System (IOOS) and the IOOS Regional 
Associations. (NSF, NOAA) 

 
Priority 2:  Develop IOOS education.    
 
Objective:  Guide development of standards and protocols in support of ocean education 
within the context of ocean observing education efforts. 
 

• Form an Education Data and Technology Protocols working group to work with 
IOOS Data Management and Communications (DMAC) to address the 
management, open access to and usability of ocean observing data, tools, 
information products and learning materials for education. (Ocean.US) 

• Foster early connection of IOOS education to IOOS DMAC, OOI cyber 
infrastructure, national education digital library efforts, and other appropriate 
initiatives by providing expert guidance through requirements specification, 
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articulation of education environment systemic constraints, and case 
studies/scenarios. (Ocean.US) 

 
Priority 3:  Encourage education research on and use of observing system data in 
education. 
 
Objective:  Apply results of research on learning using observation system data to 
develop education programs incorporating such technology.  
 

• Incorporate education research on and use of observing system data in education 
into agency internal and external solicitations (e.g., COSEE, ORION, NOPP, 
Geosciences education, and GLOBE).  (NSF, NASA, Ocean.US) 

• Foster development of innovative visualization products for educational purposes. 
(NSF, NASA, NOAA, Ocean.US) 

 
Priority 4:  Improve information sharing across networks. 
 
Objective:  Improve information exchange and infrastructure to promote observing 
system education efforts across existing education networks.  
 

• Organize a full-day, information-sharing track on ocean observing education at 
the conferences of the National Marine Educators Association, American 
Geophysical Union and other venues to build awareness and foster collaborations. 
(NSF, Ocean.US) 

• Encourage hiring of an education specialist for Ocean.US. (Ocean.US) 
• Encourage development of a caucus for regional OOS education coordinators. 

(NOAA, Ocean.US) 
 
Task 4:  Ensure a Well-Prepared Ocean Workforce. 
 
Priority 1:  Assess future workforce needs.    
 
Objective:  Acquire data necessary to assess future marine-related workforce.  
 

• Assess future workforce needs through studies by the Marine Advanced 
Technologies Education (MATE) Center, scheduled for completion in 2008. 
(ONR/NOPP, NOAA). 

• Arrange an interim progress report in 2007 from the MATE Center on workforce 
needs to the IWG-OE and ORRAP Education and Industry sub-panels. (ORRAP)     
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Priority 2:  Leverage existing career programs.   
 
Objectives:  Use existing programs to highlight career opportunities in marine science 
and technology. 
 

• Support expansion of the DOT Adopt-a-Ship program to include NOAA and 
UNOLS vessels. (DOT, NSF, Navy, NOAA, ORRAP)  

• Assess U.S. Department of Labor (DOL) programs that may be used to highlight 
marine science and technology careers. (DOL, NSF)  

 
Priority 3:  Focus on underrepresented groups. 
 
Objective:  Extend model programs encouraging underrepresented groups to enter marine 
science and technology degree programs and careers. 
 

• Expand partnership opportunities between the National Association of Marine 
Laboratories (NAML) and Minority Serving Institutions (MSI’s) to provide 
marine science opportunities to underrepresented groups.  (ORRAP, NOAA, 
NSF) 

• Work with community colleges by providing small grants to develop ocean 
courses in collaboration with the ocean scientists. (NOAA) 

• Expand the NOAA Educational Partnership Program Centers of Excellence from 
four centers to five centers. (NOAA) 

• Develop a marine science award, named after the renowned African American 
marine biologist, Ernest Everett Just. (ORRAP, NOAA) 

 
 
IWG-OE Membership 
National Science Foundation (NSF), co-chair 
National Oceanic and Atmospheric Administration (NOAA), co-chair 
Department of the Interior (DOI) 
National Park Service (NPS) 
Minerals Management Service (MMS) 
Oceanographer of the Navy  
Office of Naval Research (ONR) 
Council on Environmental Quality (CEQ) 
National Aeronautics and Space Administration (NASA) 
Department of Transportation (DOT) 
Environmental Protection Agency (EPA) 
Institute for Museum and Library Services (IMLS) 
Department of Labor (DOL) 
 
Ex-officio: 
Ocean.US 
Ocean Research and Resources Advisory Panel (ORRAP)  
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IYOR Fact Sheet – June 4, 2007 

 
 
 
 
 
 
 
 
International Vision  
A year-long campaign of events and initiatives hosted by governments and non-
governmental organizations around the world, with global ownership from the 
community level upward, to promote conservation action and strengthening long-
term constituencies for coral reef conservation. 
 
International IYOR Goals 

• Strengthen awareness about ecological, economic, social and cultural value 
of coral reefs and associated ecosystems 

• Improve understanding of the critical threats to reefs and generate both 
practical and innovative solutions to reduce these threats 

• Generate urgent action to develop and implement effective management 
strategies for conservation and sustainable use of these ecosystems. 

 
Key Events Taking Place in 2008 (USA) 

• U.S. and Mexico to serve as co-chairs of ICRI Secretariat – 2007 to 2009 
• 10th Anniversary of the establishment of GCRMN, Reef Check network, 

and the U.S. Coral Reef Task Force 
• International Coral Reef Symposium (ICRS) in Florida – July 2008  
• Release of Global and U.S. ‘State of Reef’ reports 
• Opening of Smithsonian Oceans Hall with Coral Reef Exhibit  – Spring 

2008 
• Dive Into Earth Day (April 2008) 

 
• World Ocean Day (June 8, 2008) 
• International Coastal Cleanup (September 2008) 
• Capitol Hill Oceans Week (June 2008) 

 
 
 



 

 
Possibilities for IYOR Involvement 

Marketing and outreach support: 

• Spread the word about IYOR to ensure wide involvement 
• Targeted outreach to specific sectors not currently engaged 
• Content development and information resources (online materials, FAQs, 

etc.) 
Financial support: 

• Support for IYOR “centralized services” (website, materials, etc.) 
• Support for individual events and initiatives 
• Fundraising assistance 

Collaborative planning: 
• Involvement in cross-organization planning through USCRTF IYOR 

working groups 
• Creation of regional or issue-specific collaborative action groups 

Implementation: 
• Content development for events, announcements and products to be 

launched in 2008 
• Hosting events with IYOR outreach and education, research findings, 

management needs, new funding initiatives, etc. 
Evaluation: 

• Assistance developing international, national, or regional performance 
metrics 

• Tracking and sharing success of specific undertakings 
• Participation in post-IYOR assessment and next steps 

 
For more information see the following: 
 US Coral Reef Task Force: http://www.coralreef.gov 
 International Year of the Reef: http://www.iyor.org 
 International Coral Reef Initiative: http://www.icriforum.org 
 NOAA Coral Program: http://www.coralreef.noaa.gov 
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Joint Meeting of the ORRAP Industry Sub-panel and Education Sub-panel  
Summary Report 

 
National Oceanographic Partnership Program 

 
NOPP Office, 1201 New York Ave NW, Fourth Floor, Washington, DC 

30 April 2007 
 

The purpose of the meeting was to learn about current ocean research and resources 
workforce studies and to discuss future ocean workforce needs, especially in view of a 
possible workforce shortage resulting from the large cohort of professionals in the ocean 
research and resource community who are approaching retirement age in the coming 
decade. Coupled with workforce/experience losses are questions of shifting 
demographics in the U.S. and the possibility of shrinking pool from which its 
replacement will come.  Among the questions of concern: 

- Can we find statistics that quantify just how large this “shortage” is predicted to 
be? 

- Are there measures that could be implemented at the 
primary/secondary/university level of education to begin to mitigate the problem? 

- What will be the real impact of the impending retirement cohort upon the ocean 
community’s capacity to meet the nation’s projected ocean research and resource 
management needs? 

- Will we have sufficient knowledge to predict what specific technological skills, 
general competencies, experience will be required to replace the current 
workforce in 5-10 years? 

- Will the U.S. population have sufficient knowledge and understanding the 
economic, environmental, resource issues and workforce needs to provide the 
needed future workforce and to prevent a legitimacy crisis regarding the 
importance of having a domestically-produced and vital ocean research and 
resource management community?  

Deidre Sullivan of the MATE Center, and Tom Murphree of the Naval Postgraduate 
School, provided a briefing on  "Understanding and Predicting Changes in the Ocean 
Science, Technology and Operations (OSTO) Workforce," a study  funded by NOPP 
(project website: www.marinetech.org/OSTOworkforcestudy)  

Tom Murphree discussed the project and its goal to analyze the current workforce 
situation, and predict what will happen in the workforce for the next 5-15 years. He stated 
that some previous findings indicate that there will not be enough science and technology 
workers with a background adequate for entering the OSTO workforce in the future. One 
of the biggest issues facing this project right now is collecting enough data to adequately 
address OSTO shortfalls within the time constraints of NOPP funding awards. Another 
obstacle is the varying willingness of survey respondents. Deidre Sullivan also discussed 

http://www.marinetech.org/OSTOworkforcestudy


the survey process, adding that the surveys are meant to cover a wide range of workers, 
from CEOs to middle management to regular employees. Some of the factors the 
researchers found to affect supply and demand for employees in the ocean observing 
fields are inadequate / incorrect understanding of occupations by educators and potential 
employees, lack of classification of OSTO occupations by the Department of Labor, 
poorly documented knowledge and skills sets, less than optimal educational programs, 
work conditions (e.g., time away from home, professional development opportunities, job 
security), funding for ocean observing, alternative occupations, and financial status of 
industry competitors. 

Leslie Rosenfeld of the Naval Postgraduate School provided a briefing on "Assessing the 
Need for a Certification Program for Oceanographic Professionals (CPOP),” a project 
funded by NOAA (project website: http://www.marinetech.org/cpop)  

The goal of this study is not to develop a Certification Program, but to conduct a needs 
assessment and then make recommendations for the framework of such a program. She 
discussed the potential benefits of a CPOP, emphasizing the burgeoning increase in 
awareness, understanding, confidence, and reliance on the oceanographic community by 
users of oceanographic products & services (e.g., regarding consulting, testimony, 
support for operations, policy, and education). She described a two-tiered system in 
which students could earn their basic certification, and then continue on to become more 
certified in a specific field, such as use of forecast models, use of satellite data, 
instrumentation and data management. Dr. Rosenfeld also highlighted the point that a 
certification program will have to involve several types of organizations and individuals, 
including: employers, professional societies, educational programs, and certification 
candidates.  

Conclusions and recommendations 

The presentations prompted a range of discussions.  It became clear to those present that 
it is premature to attempt to reach any conclusive findings at this stage, as much more 
information must first be gathered.  Though representatives from the U.S. Department of 
Labor were scheduled to attend and make a presentation, they were unable to be present.  
One of the recommendations to come from the meeting is that the ORRAP compile some 
additional data. Several meeting participants indicated that they had or could readily 
obtain: 

- Department of Labor statistics specific to the maritime industry (D. Sullivan) 
- NASA studies regarding workforce and demographics (B. Meeson) 
- National Academies study regarding workforce issues (NOPP staff) 
- Similar studies to OSTO in the sectors of oil and gas, telecommunications, 

navigation, hydrographic surveying, ocean engineering, and basic and applied 
research 

Some points made in discussion included:  

http://www.marinetech.org/cpop


- Concern was expressed that in the next 5-10 years there would be many 
workforce gaps in the government, especially within federal labs, and not enough 
younger people working their way through organizations to higher level 
management positions. One concept discussed was to explore creating Master’s 
programs for engineering management, similar to Executive MBA programs.   
Through weekend and online courses, working professionals in fields other than 
engineering could be trained to fill the predicted pending void of engineering 
managers, particularly in the federal laboratory network. 

- Mentoring programs have been widely successful and might be used as part of a 
succession plan for agencies to replace retiring workers with new workers.  

- There is a demographic imperative to attract diverse populations to the OSTO 
workforce.  

- It is necessary to attract young workers to the OSTO workforce. Using online 
gaming devices was suggested as a way to improve ocean literacy and garner 
interest in the ocean sciences and technologies among this age group. 

- Several studies already conducted or underway must be collected and reviewed in 
order to assess trends in the macroworkforce, because other industries are 
experiencing similar conditions as the OSTO workforce.  

The following participants agreed to serve on an informal ‘task force’ which, through the 
ORRAP, could communicate its findings and recommendations to the federal structure: 

Bruce Gilman  
Blanche Meeson  
Ed Kelly 
Nancy Colleton 
Sharon Walker 
Andy Clark  
 
The suggested course of action for the task force is to first examine who is working on 
the workforce problem. Second, the group should use the above-mentioned data to 
determine the scale of any near-term labor shortage within OSTO. Recommendations 
would then  be made to the ORRAP on appropriate courses of action on the following 
topics: 
 

- attracting younger and underrepresented populations to the OSTO workforce; 
- filling gaps in senior level positions caused by lack of lower level successors; and 
- endorsing the projects that were presented at this meeting. 

It was decided that a conference call would be arranged to determine what, if any, further 
actions or contributions might be made on behalf of ORRAP on this topic. 



Attendees 

Industry Sub-panel 
Andy Clark, Harris Maritime Communications, Chair 
Ray Toll, Science Applications International Corporation 
Bill Clark, The American Institute for Shippers Association 
Ed Kelly, National Association of Maritime Organizations 
Nancy Colleton, The Institute for Global Environmental Strategies 
Bill Hooke, American Meteorological Society, via phone 
Bruce Gilman, Marine Technology Society, via phone 
 
Education Sub-panel 
Matt Gilligan, Savannah State University, Chair 
Sharon Walker, J.L. Scott Marine Education Center and Aquarium 
Blanche Meeson, National Aeronautics and Space Administration 
Jeff Reutter, Ohio State University 
 
Invited Guests 
Tom Murphree, Naval Postgraduate School 
Deidre Sullivan, Marine Advanced Technology Education Center 
Leslie Rosenfeld, Naval Postgraduate School 
Marlene Kaplan, National Oceanic and Atmospheric Administration  
 
NOPP Office
Ben Chicoski 
Heather Mannix 
 
 



 

CHARTER 
OCEAN RESEARCH ADVISORY PANEL 

 
A. Official Designation: The Committee shall be known as the Ocean Research Advisory Panel 

(hereafter referred to as the Panel). 
 
B. Objectives and Scope of Activities: The Panel, under the provisions of 10 U.S.C. § 7903, 

and the Federal Advisory Committee Act of 1972, as amended, shall provide independent 
scientific advice and recommendations to the National Ocean Research Leadership Council. 

 
C. Panel Membership: The Panel, under the provisions of 10 U.S.C. § 7903, shall consist of no 

less than 10 and no more than 18 members, representing the National Academy of 
Sciences, the National Academy of Engineering, the Institute of Medicine, ocean industries, 
State Governments, academia and others including individuals who are eminent in the fields 
of marine science, marine policy or related fields including ocean resource management. 
Panel Members appointed by the Secretary of Defense or designated representative, who 
are not Federal officers or employees, shall serve as Special Government Employees under 
the authority of 5 U.S.C. § 3109. 

 
Panel Members, under the provisions of 10 U.S.C. § 7903, shall be appointed on an annual 
basis by the Secretary of Defense or designated representative, and shall serve no more 
than four years. The Panel Membership shall select the Chairperson and Vice-Chairpersons 
of the Panel for renewable one-year terms.  In addition, the Secretary of Defense or 
designated representative may invite other distinguished Government officers to serve as 
non-voting observers of the Panel, and appoint consultants, with special expertise, to assist 
the Panel on an ad hoc basis. 
 

D. Panel Meetings: The Panel shall meet at the call of the Designated Federal Officer, in 
consultation with the Chairperson, and the minimum number of Panel meetings is one per 
year. The Panel shall be authorized to establish subcommittees, as necessary, to fulfill its 
mission, and these subcommittees shall operate under the provisions of the Federal 
Advisory Committee Act of 1972, as amended. 

 
E. Duration of the Panel: The need for this advisory function is on a continuing basis; however, 

it is subject to renewal every two years. 
 
F. Agency Support: The Department of Defense, through the Secretary of the Navy and the 

Office of Naval Research, shall provide support as deemed necessary for the performance 
of the Panel’s functions, and shall ensure compliance with the requirements of 5 U.S.C. § 6. 

 
G. Termination Date: The Panel shall terminate upon recession 10 U.S.C. § 7903. 
 
H. Operating Costs: It is estimated that the operating costs, to include travel costs and contract 

support, for this Board is $192,000.00. The estimated personnel cost to the Department of 
Defense is 0.6 full-time equivalents (FTEs). 

 
I. Charter Filed: January 20, 2006 
 
 
 

1 



 
Current ORRAP Membership, as of October 2006 

 
Mr. Jesse Ausubel 
Program Director 
Alfred P. Sloan Foundation 
630 Fifth Avenue 
Suite 2550 
New York, NY 10111 
212-649-1650 
ausubel@mail.rockefeller.edu
 
Dr. Peter R. Betzer 
Dean, College of Marine Science 
University of South Florida 
830 First Street South 
KRC 3109 
St. Petersburg, FL 33701 
727-553-3940 
pbetzer@marine.usf.edu
 
Dr. Andrew Clark 
President  
Harris Maritime Communication 
Services, Inc. 
1025 West NASA Boulevard 
Melbourne, FL 32919  
321-674-4758 
aclark01@harris.com
     
Dr. James M. Coleman 
Boyd Professor  
Coastal Studies Institute  
Louisiana State University  
335 Howe-Russell  
Baton Rouge, LA 70803  
225-578-6633 
chanjc@lsu.edu  
 
 
 
 
 
 

Dr. Robert Cowen 
Chairman, Division Marine Biology and  
   Fisheries 
Rosenstiel School of Marine and                                  
   Atmospheric Sciences 
University of Miami 
Miami, FL 33149 
305-421-4023 
rcowen@rsmas.miami.edu
 
Dr. Matthew R. Gilligan 
Professor, Coordinator 
Marine Sciences 
Savannah State University 
P.O. Box 20467 
Savannah, GA  31404 
912-356-2808 
gillganm@savstate.edu
 
Ms. Debra Hernandez 
Hernandez and Company 
1105 Palm Blvd. 
Isle of Palms, SC 29451 
843-906-1194 
debra@hernandezandcompany.com
 
Mr. George D. Lapointe 
Commissioner, Maine Department of  
   Marine Resources 
21 State House Station 
Augusta, ME 04333 
207-624-6553 
george.lapointe@maine.gov  
 
Ms. Molly McCammon 
Executive Director 
Alaska Ocean Observing System 
1007 West Third Avenue, Suite 100 
Anchorage, AK 99501 
907-644-6703 
mccammon@aoos.org   
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Dr. Shirley Pomponi 
President and CEO 
Harbor Branch Oceanographic  
   Institution 
5600 US 1 North 
Fort Pierce, FL 34946  
772-465-2400 x449 
Pomponi@Hboi.edu
 
Dr. Ellen Prager (Chair) 
President, Earth2Ocean, Inc  
350 8th Ave N, #14  
Tierra Verde, FL 33715  
727-906-9640, cell 305-720-7070  
eprager@earth2ocean.net
 
Dr. Jeffrey M. Reutter 
Ohio Sea Grant College Program 
Ohio State University 
1314 Kinnear Road, Area 100 
Columbus, OH 43212 
614-292-8949 
Reutter.1@osu.edu  
 
Dr. Jerry R. Schubel (Vice-Chair) 
President and CEO 
Aquarium of the Pacific 
320 Golden Shore, Suite 100 
Long Beach, CA 90802 
562-951-1608 
jschubel@lbaop.org  
 
Dr. Richard J. Seymour 
Head 
Ocean Engineering Research Group 
Scripps Institution of Oceanography 
MS 0214 
University of California, San Diego 
9500 Gilman Drive 
La Jolla, CA  92093-0214 
858-534-2561  
rseymour@ucsd.edu
 
 
 

Dr. Celia Smith 
Professor of Botany 
Department of Botany 
University of Hawai’i 
3190 Maile Way 
Honolulu, HI  96822 
808-956-6947, cell 808-227-1186 
celia@hawaii.edu  
 
Mr. Robert H. Wayland III 
22 Shoreline Drive 
White Stone, VA 22578 
804-436-9809, cell 804-436-9809 
macarthur@aol.com  
 
Dr. Stephen Weisberg 
Executive Director, Southern California  
   Coastal Water Research Project 
Authority 
7171 Fenwick Lane 
Westminster, CA 92683 
714-372-9203 
stevew@sccwrp.org
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Designated Federal Official (DFO): 
Dr. James E. Eckman 
National Oceanographic Partnership 
    Program 
Ocean Optics & Biology Program  
Office of Naval Research 
875 North Randolph Street, Suite 1425 
ONR Code 322, Room 1073 
875 N. Randolph St. 
Arlington, VA 22203-1995 
703-696-4590 
James_Eckman@onr.navy.mil  
 
 
Alternate Designated Federal Official 
(ADFO): 
TBD 
 
 
Assistant to the DFO: 
LCDR Cory W. L. Huyssoon, US Navy 
Military Deputy 
Processes and Prediction Division 
Office of Naval Research 
875 North Randolph Street, Suite 1425 
ONR Code 322B, Room 1075 
Arlington, VA 22203-1995 
703-696-4395, cell 410-903-6304 
Cory_Huyssoon@onr.navy.mil  
 
 
ORRAP Support Staff: 
TBD 
Executive Director 
 
Mr. Benjamin Chicoski 
Program Coordinator 
National Oceanographic Partnership 
   Program Office 
1201 New York Avenue NW, Suite 420 
Washington, DC 20005 
202-448-1222 
bchicoski@COREocean.org   
 
 

 
Ms. Heather Mannix 
National Oceanographic Partnership 
   Program Office 
1201 New York Avenue NW, Suite 420 
Washington, DC 20005 
202-448-1244 
hmannix@COREocean.org
 
Mr. Colin Reed 
National Oceanographic Partnership 
   Program Office 
1201 New York Avenue NW, Suite 420 
Washington, DC 20005 
202-448-1252 
creed@COREocean.org
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ORRAP EDUCATION SUB-PANEL 
 
Dr. Matthew R. Gilligan (Chair) 
Professor, Coordinator 
Marine Sciences 
Savannah State University 
Savannah, GA  31404 
912-356-2808 
 
Dr. Blanche Meeson 
Education Liaison 
Ocean.US/NASA 
2300 Clarendon Boulevard  
Suite 1350 
Arlington, VA 22201 
703-588-0845 
 
Mr. Larry Murry 
421B Pine Top Road 
Murfreeboro, NC 27855 
252-585-0627 
 
Dr. Miguel Nevárez 
University of Texas-Pan American 
1201 West University Drive 
Edinburg, TX 78539 
956-381-2101 
 
Dr. Jeffrey Reutter 
Ohio State University 
Area 100 Research Center 
1314 Kinnear Road 
Columbus, OH 43212 
614-292-8949 
 
Dr. Denise Stephenson-Hawk 
Chairman, The Stephenson Group 
1201 Peachtree Street 
400 Colony Square, Suite 200 
Atlanta, GA 30361 
404-870-9060 
 

Mr. Robert Sullivan 
Associate Director for Public Programs 
Smithsonian Institution 
National Museum of Natural History 
10th & Constitution Avenue, NW 
Washington, DC 20560 
202-357-3373 
 
Dr. Carolyn Thoroughgood 
Vice Provost for Research 
University of Delaware 
Office of the Vice Provost for Research 
210 Hullien Hall 
Newark, DE 19716 
302-831-2136 
  
Ms. Cynthia Vernon 
Vice President of Conservation Programs 
Monterey Bay Aquarium 
886 Cannery Row 
Monterey, CA 93940 
831-648-7989 
 
Dr. Sharon Walker 
J.L. Scott Marine Education Center and     
   Aquarium 
703 East Beach Drive 
Ocean Springs, MS 39564 
228-374-5550 
 
Mr. Gerald Wheeler 
Executive Director 
National Science Teachers Association 
1840 Wilson Boulevard 
Arlington, VA 22201 
703-312-9254
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ORRAP INDUSTRY SUB-PANEL 
 
Dr. Andrew Clark (Chair) 
President 
Harris Maritime Communication 
    Services, Inc. 
1025 West NASA Boulevard 
Melbourne, Florida 32919 
321-674-4758 
aclark01@harris.com
 
Mr. Bill Clark 
President 
The American Institute for  
    Shippers' Associations, Inc. 
P.O. Box 33457 
Washington, D.C. 20033 
202-628-0933        
Fax: 202-296-7374 
wh.billclark@clarkconsultinggroupinc.com   

Ms. Nancy Colleton 
Executive Director 
Alliance for Earth Observation  
The Institute for Global  
    Environmental Strategies 
1600 Wilson Boulevard 
Suite 901 
Arlington, VA 22209 
703-312-0823 
Fax 703-312-8657 
nancy_colleton@strategies.org 

Mr. Tom Fry 
Executive Director 
National Ocean Industry Association  
  (NOIA) 
1120 G Street, N.W., Suite 900  
Washington, D.C. 20005  
202-347-6900 
tfry@noia.org  
 
 

Mr. Jim Greenwood 
President 
Biotechnology Industry Organization 
1225 Eye Street NW 
Suite 400 
Washington, DC 20005 
202-962-9200 
info@bio.org
 
Dr. Bill Hooke 
Senior Vice President & Policy Advisor 
American Meteorological Society 
  Headquarters - 45 Beacon Street  
Boston, MA 02108-3693 
617-227-2425  
Fax: 617-742-8718 
  Office in DC - 1120 G Street, NW  
Suite 800 
Washington, DC 20005-3826 
202-737-9006 
Fax: 202-737-9050 

 hooke@ametsoc.org  
 
Mr. Ed Kelly 
President 
National Association of Maritime  
    Organizations  
17 Battery Place, Ste 1115 
New York, NY  10004 
212-425-5704 
Fax: 212-635-9498 
themaritimeassoc@erols.com
 
Ms. Judy Krauthamer 
Executive Director 
Marine Technology Society  
5565 Sterrett Place, Suite 108 
Columbia, MD 21044 
410-884-5330  
Fax: 410-884-9060  
mtsdir@erols.com
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Dr. Gus Rassam 
Executive Director 
American Fisheries Society 
5410 Grosvenor Lane, Suite 110 
Bethesda, MD 20814-2199 
301-897-8616 
grassam@fisheries.org
  
Mr. Doug Raucy 
Chief Operating Officer 
Institute of Business and Home Safety  
  (IBHS) 
Harvey Ryland 
4775 E. Fowler Ave 
Tampa, FL  33617 
813-286-3400 
draucy@ibhs.org    
 
Dr. Carl Reed 
Executive Director 
The Open GIS Consortium, Inc. (OGC) 
35 Main Street, Suite 5 
Wayland, MA 01778-5037 
(508) 655-5858 
creed@opengeospatial.org  
 
 
 

Captain Ted Thompson 
Executive Vice President 
International Council of Cruise Lines 
2111 Wilson Boulevard, 8th Floor 
Arlington, VA 22201 
703-522-8463 
800-595-9338 
Fax: 703-522-3811 
info@iccl.org
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ORRAP Industry Sub-panel Support Staff 
 
ORRAP Executive Director 
TBD 
 
Mr. Benjamin Chicoski 
National Oceanographic Partnership 
    Program Office 
Program Coordinator 
1201 New York Avenue NW, Suite 420 
Washington, DC 20005 
202-448-1222 
bchicoski@COREocean.org
 
Mr. Colin Reed 
National Oceanographic Partnership 
    Program Office 
1201 New York Avenue NW, Suite 420 
Washington, DC 20005 
202-448-1252 
creed@COREocean.org
 
Ms. Heather Mannix 
National Oceanographic Partnership 
    Program Office 
1201 New York Avenue NW, Suite 420 
Washington, DC 20005 
202-448-1244 
hmannix@COREocean.org  
 
Ms. Melissa Brodeur 
National Oceanographic Partnership 
    Program Office 
1201 New York Avenue NW, Suite 420 
Washington, DC 20005 
202-448-1244 
mbrodeur@COREocean.org
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