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Ocean Research and Resources Advisory Panel  
Consortium for Ocean Leadership 

1201 New York Avenue NW, Fourth Floor, Washington, DC 

December 4-5, 2008 

Conference Call-in: 888-387-8686 
Pass code: 9296024# 

Agenda  

Thursday, 4 December 
8:30-9:00  Assemble/Breakfast  

9:00   Call to Order (Linwood Vincent, DFO) 

9:00-9:30  Introduction (Schubel, Chair) 
- Welcome, Introductions, Review of agenda  
- Review of 4-5 August 2008 ORRAP meeting minutes  
- Review of 4-5 August 2008 ORRAP meeting actions  

9:30-10:30  Implementing the ORPPIS (D. Walker) 
- Federal interagency update 
- Suggestions from ORRAP on enhancing implementation 

10:30-10:45 BREAK 

10:45-2:30 Roundtable Discussion on Administration Transition Documents 
- Review of ORRAP, Ocean Leadership, JOCI, UCAR and JSOST-SIMOR documents 
- Strategies for increasing the chance for adoption of recommendations 
- Release and targeted distribution of the reports 
- Next steps 

12:00-1:00 Working Lunch  

1:00-2:30 Roundtable discussion, continued 

2:30-2:45 BREAK 

2:45-4:45  ORRAP Business Session 

2:45-4:00 – General ORRAP Discussion 
- Topics for future ORRAP consideration (Schubel / Hernandez / Gaffney) 
- Certification for Oceanographic Professionals (M. Briscoe) 

4:00-4:45 – ORRAP Membership Issues 
- New membership – status report and procedure (Vincent) 
- Membership gaps and niches to be filled (Schubel / Hernandez / Gaffney)  

 
4:45-5:00  Wrap-up Discussion / Review Action Items (Schubel) 
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Friday, 5 December 

8:30-9:00 Breakfast 

9:00-9:30  Reconvene (Schubel)  
- Review of previous day’s presentations, discussions and action items 
- Scheduling of next meeting 

9:30-10:30  ORRAP Sub-panels: Issues for attention and action 
- Education (Reutter) 
- Industry (Chicoski) 
- Ocean Observing (McCammon / Gaffney)  

10:30-10:45  BREAK 

10:45-1:00 Future of the Census of Marine Life in the U.S. (TBD) 
- Program status report 
- Prospects for federal and state agency funding 
- Interagency examination of how CoML can support federal agency mission 

requirements 
- ORRAP suggestions on future directions 

12:00-1:00 Working Lunch (CoML discussion, continued) 
 
1:00-1:30 Public Comment Period (Vincent) 
 
1:30 Adjourn 
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Ocean Research and Resources Advisory Panel  
NorthWest Research Associates 

4118 148th Avenue NE 
Redmond, WA 98052 

August 4-5, 2008  

MINUTES 

*Discussion of speaker presentations can be found in the Appendices, starting on Page 7* 

Monday, 4 August  
L. Vincent called the meeting to order and introductions were made around the room. Minutes 
and Actions from the 15-16 April 2008 meeting were approved as written. 
 
He asked members to keep in mind the important role ORRAP can play, particularly in this 
time of Administration transition. He listed the desired outputs for the meeting, including: 
ethics training; clarification and codification of ORRAP’s role in reviewing the NOAA 
Education Strategic Plan; a slate of candidates for nomination for ORRAP; selection of new 
topics for ORRAP consideration; a strategy and next steps for ocean observing and ocean 
energy; and a strategy for developing a document to provide a guiding philosophy for the 
Administration transition.  

Panel discussion 
The ORRAP engaged in a wide-ranging discussion on issues about which they could make 
recommendations to the government, particularly in light of the impending Administration 
transition. The group discussed ways in which offshore renewable energy could become an 
important component of the nation's sustainable energy portfolio. Preliminary options (subject 
to revision or deletion) include: 

IMPORTANT PANEL DISCUSSION: 
In giving advice to the new Administration, transition teams, and key congressional staff, 
the ORRAP would – to the extent possible – be informed by consistent review of, and 
recommendations from, other ocean-related groups, ensuring it remains mindful of its role 
as an independent Federal Advisory Committee. As the only non-government entity of the 
Ocean Action Plan and a panel established by law, the ORRAP can exert considerable 
influence on key audiences, and thus has a responsibility to make bold, thoughtful 
recommendations. 

IMPORTANT PANEL DISCUSSION:  
• The new Administration designates a high-level advocate for ocean renewable 

energy in the White House or Cabinet; 

• The U.S. makes it clear in legislation and in federal agency mandates that ocean 
renewable energy shall be an important component of the nation's future portfolio of 
renewable energy sources and federal investments;  
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Interagency Working Group on Ocean Education (IWG-OE) 
M. Kaplan called attention to two events of note to the ocean education community, including 
the opening of the Smithsonian Ocean Hall (27 September 2008) and the anticipated release of 
the results of the NOPP-funded study on understanding and predicting changes in the ocean-
related workforce.  
 
The ORRAP debated its role in reviewing NOAA’s draft Education Strategic Plan. M. Kaplan 
described the priorities, goals and desired outcomes in the Plan and urged ORRAP to 
comment, either as a group or individually, by the end of August when the solicitation period 
for public comment on the plan will have ended. NOAA is planning an implementation plan to 
follow the Strategic Plan, which is on track to be completed by the end of September in order 
to inform a review of NOAA’s education programs by the National Research Council Board on 
Education.  
 
L. Robinson recommended that NOAA request the figure representing all NOAA investment in 
higher education (e.g., all students receiving support), because that will demonstrate impact 
beyond programmatic funding; otherwise, the investment and impact are underestimated. 
Education activities (graduate assistants, undergraduate internships, etc) supported by NOAA 
line offices should be captured along with those education activities supported directly by 
NOAA’s Office of Education. 

  
 

• The U.S. streamlines the offshore renewable energy siting and permitting process to 
make it more efficient, less costly and more predictable, in order to encourage 
private investment; 

• The federal government settles the regulatory coordination issues between MMS and 
FERC and addresses the inconsistency of FERC requirements for different types in 
offshore renewable energy projects. 

• The U.S. and the States provide assurances to protect original investors in 
demonstration projects to give them preference in expanding successful 
demonstration projects into full-scale commercial operations; 

• The U.S. establishes a clearinghouse of data, and integration of that data, made 
available for ocean renewable energy initiatives; 

• The federal government provides R & D support for ocean renewable energy and 
incentives (e.g., Renewable Energy Production Incentive, Clean Renewable Energy 
Bonds, Production and Investment tax credits) for ocean renewable energy 
development and production; and 

• The nation recognizes that if it is to become a leader in sustainable ocean energy, it 
will require a constancy of commitment, with strong collaboration across 
stakeholder groups, and a flexible approach through adaptive management as we 
learn more through demonstration and commercial operations. 
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ORRAP Business Session 

ORRAP Ethics discussion 

J. Gnerlich led a required training on ethics, since ORRAP members act as Special 
Government Employees during their service on ORRAP. The presentation is available under 
the Meetings heading at: http://www.nopp.org/Dev2Go.web?id=207773. 

ORRAP Membership Issues 
L. Vincent informed the ORRAP on the status and procedure regarding appointment of new 
members and re-appointment of existing members. He said that there is one nominee to be 
reviewed by the nominations committee. Once approved by the nominations committee, that 
nomination will be passed on to the offices of the Secretary of the Navy and Secretary of 
Defense for approval. If that nomination is approved, and all current members are re-
appointed, the ORRAP will be at full strength (18 members).  

 
The ORRAP voted to renew Jerry Schubel and Debra Hernandez as Chair and Vice-Chair, 
respectively.  

Tuesday, 5 August 
Reconvene 
The ORRAP reviewed the previous day’s presentations, discussions and preliminary 
recommendations.  
 
Joint SIMOR-JSOST Transition Statement 
J. Morris discussed the focal points and principles of the Administration transition statement 
being prepared jointly by JSOST and its sister body – the Subcommittee on Integrated 
Management of Ocean Resources (SIMOR). The joint statement will be used by the agencies 
internally to craft their priorities and externally to frame their discussions with transition teams.   

 
 

IMPORTANT PANEL DISCUSSION:  
The document should also contain common messages as those shared by groups like 
ORRAP, the Consortium for Ocean Leadership, the Joint Ocean Commission Initiative, the 
National Association of Marine Laboratories, the National Federation of Regional 
Associations, Sea Grant, the Coastal States Organization, and the National Ocean Industries 
Association. J. Morris asked for ORRAP suggestions on high-level, concise, bold priorities 
that would be easy for the agencies to take on and easy for the new Administration and 
Congress to make successful without much additional investment. The ORRAP agreed to 
focus on four main issues: the Integrated Ocean Observing System (IOOS), ocean 
renewable energy, ocean education, and the results of the RATF pilot study. These should 
all be tied into climate change because of its current and future importance of the debate to 
the nation. S. Pomponi also suggested a statement on governance structure; group consensus 
held that the current governance structure should carry on into the next Administration 
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Administration Transition Strategy 
Recognizing the need to take full advantage of its status as a FACA panel advising at a high 
level, and in an effort to develop a transition strategy document, the ORRAP went through 
desired outputs and outcomes from the change in Administration. The following outputs and 
outcomes were discussed:    
 

IMPORTANT PANEL DISCUSSION:  
• The new administration retains and enhances, or recreates and enhances, a framework 

that facilitates enhanced interagency communication, cooperation, and collaboration 
among all federal ocean programs for greater efficiency and effectiveness.  Specifically, 
value has been demonstrated in coordinating the science and the resource management 
communities.  In particular, this has been demonstrated in adding another R 
(representing Resources) to the title and advisory role of ORRAP.   

• The nation’s investment in ocean research is just as important as that in space 
exploration and research because of the growing importance of the ocean in global 
climate change, energy and other priorities of this largely maritime nation. 

• The U.S. is recognized widely as the international leader in developing improved 
scientific understanding of ocean processes and phenomena and of the effects of human 
activities on them. The U.S. is also recognized for applying this knowledge to the 
management of human activities and to the wise use of the ocean and ocean resources 
on a sustainable basis. 

• The IOOS is undeniably an interagency endeavor and an integral component of this 
science-management system and involves a rich diversity of both data suppliers and 
information end users throughout the research-to-applications process. As a result, 
informational products are used routinely and keyed to user groups in activities as 
varied as ecosystem-based management, creating resilient coastal communities, and 
ocean education. 

• The U.S. is recognized internationally for the ocean literacy of its residents as the result 
of a coordinated and coherent set of programs delivered through formal and informal 
education institutions and delivery mechanisms. 

• NOAA is widely recognized nationally and internationally as the U.S.'s ocean and 
atmosphere lead agency and consistently demonstrates the power of collaborative 
leadership with other federal agencies with ocean-related mandates. 

• The NOAA Organic Act and U.N. Convention of the Law of the Sea (specifically 
pertaining to the Extended Continental Shelf) must be supported.  Reauthorization of 
the Coastal Zone Management Act is also critical to provide support to local and state 
governments.  

because there is considerable momentum and because the players are comfortable with the 
structure. The ORRAP transition statement is expected to be completed by 1 November.   
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• Utilize an interagency organizing mechanism to enable efficient and effective federal 
communication, cooperation, and collaboration among federal agencies with ocean 
responsibilities and establish a new Cabinet level “Ocean Czar” to lead it.  

• Support a national ocean research agenda that includes prioritization of key 
management issues such as climate variability, ocean renewable energy, ecosystem-
based management, and prediction of response to climatic as well as human forcing 
of ocean and coastal systems.  

• Provide support and funding for an IOOS that collects data and information and 
develops products that meet the needs of users at the local, regional and federal level.   

Following on the preliminary discussion above, the ORRAP will craft a formal transition 
document that describes its most compelling ocean research and resources-related priorities for 
the next Administration. The priorities will be framed as areas in which the new 
Administration can have the greatest success and impact with minimal additional investment. 
 
The topics (not prioritized) covered in the document will be: 

- Ocean observing and prediction 

- Ocean renewable energy  

- Ocean education  

- Case study on coastal ecosystems’ response to extreme events  

- Critical pieces of legislation 

- Interagency collaboration 

- Investment in basic research and understanding 

- NOAA as the U.S. lead ocean agency 

The primary audiences for this document are the White House, the public, transition teams, and 
key congressional staff. To finalize the recommendations within the document, the ORRAP 
will hold a virtual meeting on 6 October.  
 
ORRAP Sub-panels – Issues for attention and action 
Ocean Observing Sub-panel 
M. McCammon reported on the recommendations that resulted from the Sub-panel’s inaugural 
meeting. The Sub-panel focused on the phasing out of Ocean.US and interagency planning and 
coordination of ocean observing efforts.   
 

 

IMPORTANT PANEL DISCUSSION:  
The group agreed that the interagency function is critical to national ocean observing efforts 
and federal agencies ought to provide resources and/or detailees to the NOAA IOOS 
Program Office. 
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It was noted that the JSOST Interagency Working Group on Ocean Observations is negotiating 
with the Consortium for Ocean Leadership to establish a contract for secretariat and other 
support services. 
 
The ORRAP accepted the Sub-panel’s recommendations. The recommendations can be found 
on the Sub-panel web page: http://www.nopp.org/Dev2Go.web?id=325618&rand=8779.  
 
Industry Sub-panel 
P. Kelly agreed to take over the position of Chair of the Sub-panel. 
 
Education Sub-panel 
J. Reutter reported on the Sub-panel’s tasks and recommendations, which the ORRAP 
accepted. The report and recommendations are available in “Other Presentations” under the 
Meetings heading on the ORRAP web page: http://www.nopp.org/Dev2Go.web?id=207773. 

Public Comment Period 
There were no comments from the public. 

Adjourn 
It was agreed that the next meeting would occur either 4-5 December or on two days in the 
period from 15-17 December. The meeting adjourned at 3:15pm. 
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Appendix I 
 
State of the Ocean Energy Industry 

All available presentations are posted under the Meetings heading on the ORRAP web page: 
http://www.nopp.org/Dev2Go.web?id=207773 

The ORRAP heard presentations from members of the ocean energy industry community. The 
discussions focused on technical, social, environmental and regulatory challenges the industry 
faces and ways in which the ORRAP could effectively advise the federal government to 
catalyze the emergence of an ocean energy portfolio in the U.S. The speaker order was as 
follows: 

• Charles York (Oregon State University) spoke about the various challenges associated with 
wave energy development, including: 
1) The various companies who are conducting wave projects have limited collaboration 

and communication.  
2) A great deal of uncertainty about which agency is ultimately responsible for regulatory 

issues – is it the Federal Energy Regulatory Commission (FERC), the Minerals 
Management Service (MMS), or the states?  

3) Involving local fishermen in the energy development process (e.g., getting their input 
on acceptable sites for placing devices).  

 
• Uday Mathur (Pacific Gas & Electric) spoke from the perspective of a utility company that 

is now receiving electricity from a wave energy company. The main challenges he 
identified are as follows: 
1) The cost of production and the difficulties of transmission have been the main reasons 

that wave energy has not been more successful to date.  
2) Winter represents peak production for wave power, but peak demand occurs in 

summer.  
3) The rigor and uncertainty of the permitting process, since FERC and MMS 

jurisdictional territories are overlapping. The process for getting a license is not clearly 
defined. Clarity would help greatly in reducing costs, timeline, and confusion.  

4) Involving stakeholders adequately – companies need to be somewhat quiet when going 
about the licensing process because someone can interfere and claim the proposed area. 
This need for secrecy is troublesome because companies want and need to involve 
stakeholders. 

 
• Stephanie Thornton (Oregon Wave Energy Trust) spoke on behalf of a non-profit 

organization designed to facilitate the development of – and reduce barriers to the 
development of – a renewable wave industry in Oregon. She laid out several 
recommendations: 
1) The U.S. should embrace all forms of renewable energy and support all technology 

development to allow industry competitiveness. 
2) Federal regulatory agencies should seek all opportunities to collaborate to develop an 

effective regulatory framework. 
3) The U.S. should provide incentives to attract industry investment. 
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4) Federal agencies should partner and share resources with the states in which energy 
development is going on.  

5) Diverse decision-making stakeholders should coordinate, and this is where ORRAP 
could bring to bear its influence.  

 
• Craig Collar (Snohomish Public Utility District) represented a public utility that is 

exploring tidal development because of a growth in service demand, as well as 
requirements to meet state Renewable Portfolio Standards by 2020. He made several 
points, including: 
1) The attractiveness of tidal energy is its proximity to the load, as well as its 

predictability. 
2) The U.S. Navy is a very important stakeholder and end user. 
3) FERC is probably the most critical federal agency with which projects must work.  

 
• Justin Klure (Pacific Energy Ventures LLC) offered his thoughts on the emergence of an 

ocean energy industry: 
1) Convening the various stakeholders in common forums to discuss ocean renewable 

energy development is critical. 
2) Currently, it is a challenge to navigate the regulatory process such that the greatest 

amount of energy is extracted in the most efficient and responsible manner.  
3) One success has been that the Oregon state government has been engaged (e.g., 

Memorandum of Understanding between Oregon and FERC).  
4) Another success has been realized through the advent of Business Energy Tax Credits, 

which provide up to $10M in tax credit to companies; the credit can be distributed to 
partners, so it carries a real cash value.  

5) The brief licensing period presents an obstacle to proceeding from pilot project to 
commercial project, because a project has no incentives for investing millions of dollars 
if it only has a five-year license.  

6) Some policy recommendations include: i) Develop consistent, appropriate regulatory 
requirements; ii) Expand investment in R&D; iii) Provide federal financial incentives 
such as production tax credits and investment tax credits; and iv) Create national ocean 
renewable energy research facilities.  

 
• Michael O’Connell (Stoel Rives LLP) offered his thoughts on important issues for the 

future of ocean energy: 
1) The current regulatory framework poses significant challenges to establishing a fully 

operational ocean energy industry.  
2) The legal issue of jurisdiction between 3-12 miles offshore needs to be resolved, 

especially because there are multiple pieces of legislation that can be interpreted in 
conflict with each other. 

3) Having to go through NEPA process three times in order to site a project is driving a lot 
of developers out of the industry. As for tax credits, they don’t help entities that don’t 
pay federal taxes (e.g., Snohomish PUD), so a financial incentive mechanism like feed-
in tariffs need to be discovered. Not all the resolution of issues needs to occur within 
the federal agencies. Congress also needs to pay attention to these issues and implement 
a legally enforcing mechanism.  
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• Scott Lindsay (SML Consulting on behalf of the Ocean Renewable Energy Coalition) 

covered the proposed legislation that is relevant to ocean energy, as well as some of the 
possible funding mechanisms for increasing the country’s ocean energy portfolio. He 
explained that – even though there are a number of bills currently pending in Congress – no 
action is likely during the present Congress.  
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Appendix II 
 
Implementing the ORPPIS 

Presentation is available under the Meetings heading at: 
http://www.nopp.org/Dev2Go.web?id=207773 

J. Morris with assist from M Davidson by phone provided an update on federal agency 
progress in implementing the Ocean Research Priorities Plan Implementation Strategy 
(ORPPIS), including funding of the near-term priorities (NTPs) identified in the ORPP. 
Notable initiatives that were discussed include: 

• M. Davidson announced that the ORRAP will be requested to establish a research-to-
management task force. J. Schubel added that ORRAP has been requested by the 
Interagency Committee on Ocean Science and Resource Management Integration 
(ICOSRMI) co-chairs to be briefed on using the NTP entitled “Response of Coastal 
Ecosystems to Persistent Forcing and Extreme Events” as a pilot study to test the 
principles of the ORRAP’s Research-to-Applications Task Force (RATF) report.  

• The Joint Subcommittee on Ocean Science and Technology (JSOST) will sponsor an 
interagency study on ocean infrastructure that will provide the scientific basis for a 
future study to identify strategic infrastructure needs.  

• Another study will be conducted by the JSOST Interagency Working Group on 
Facilities to inventory federal facilities and infrastructure. The study will focus on 
shared-use federal assets and include (if approved by JSOST) a gap analysis. 

• L. Vincent informed the group of an Office of Naval Research-funded study that will 
review the scientific and technological issues that may affect the evolution of the 
University-National Oceanographic Laboratory System (UNOLS) academic fleet. 
There will also be an associated workshop, perhaps in November. 
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APPENDIX III 
 
Integrated Ocean Observing System (IOOS) 
The ORRAP heard presentations from members of the ocean observing community. The 
discussions focused on what regional observing systems should look like and how to integrate 
data streams from multiple sources in large, complex systems. Additional discussion topics 
included ways in which the ORRAP could make recommendations to federal groups to 
facilitate progress on IOOS as part of national and international efforts to monitor the world 
ocean. The speaker order was as follows: 

• Jim Simpson (Boeing Company) 
• Jan Newton (University of Washington) 
• John Delaney (University of Washington) 

All available presentations are posted under the Meetings heading on the ORRAP web page: 
http://www.nopp.org/Dev2Go.web?id=207773 

IMPORTANT PANEL DISCUSSION:  
One common theme emerging from the presentations was that the ocean community lacks, 
yet severely needs, coherence and leadership in promoting the services and benefits of 
ocean observing. It is vital not just that these “ocean champions” be identified, but also that 
they be empowered by the scientific community to become effective leaders. 
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Meeting Attendees 
ORRAP Members Organization 
Peter Betzer University of South Florida 
James Coleman Louisiana State University 
Max Coon NorthWest Research Associates 
Paul Gaffney, Vice-Chair Monmouth University 
Debra Hernandez, Vice-Chair Hernandez and Company 
Paul Kelly Energy & Ocean Policy Consultant 
Molly McCammon Alaska Ocean Observing System / National 

Federation of Regional Associations 
Shirley Pomponi Ocean Studies Board, NAS 
Jeffrey Reutter Ohio State University 
Larry Robinson Florida A&M University 
Jerry Schubel, Chair Aquarium of the Pacific 
Kerry St. Pé Barataria-Terrebonne National Estuary Program 
Invitees and others attending  
Linwood Vincent, FACA Designated Federal 

Official 
Office of Naval Research  

Jan Gnerlich Office of Naval Research 
Charles York Oregon State University 
Justin Klure Pacific Energy Ventures LLC 
Stephanie Thornton Oregon Wave Energy Trust 
Craig Collar Snohomish Public Utility District 
Scott Lindsay SML Consulting 
Uday Mathur Pacific Gas & Electric 
Michael O’Connell Stoel Rives LLP 
Julie Morris National Science Foundation 
Roxanne Nikolaus National Science Foundation 
Joan Oltman-Shay NorthWest Research Associates 
Ray Toll (via phone) SAIC 
Margaret Davidson (via phone) National Oceanic and Atmospheric 

Administration 
Marlene Kaplan (via phone) National Oceanic and Atmospheric 

Administration 
Paul Doremus (via phone) National Oceanic and Atmospheric 

Administration 
Randy Dearth Boeing Company 
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Jim Simpson Boeing Company 
John Delaney University of Washington 
Dwayne Porter University of South Carolina 
Cordel Stillman Sonoma County Water Agency 
Jan Newton University of Washington 
Dave Martin University of Washington 
Jena Carter (via phone) The Nature Conservancy 

NOPP Office  
Melissa Brodeur Consortium for Ocean Leadership 
Ben Chicoski Consortium for Ocean Leadership 
Leigh Zimmermann Consortium for Ocean Leadership 
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National Oceanographic Partnership Program 

Ocean Research and Resources Advisory Panel 

4-5 August 2008 
 

Action Items 
 

Action Point Due Date 
Complete sections for ORRAP’s Administration 
transition strategy document 

Molly, Paul, Peter, Jeff, 
Larry, Debra, Ben 

16 August 

Send Ben images for each section of the transition 
document 

Molly, Paul, Peter, Jeff, 
Larry, Debra 

16 August 

Organize conference call to finalize ORRAP 
recommendations and content of transition document

Ben Prior to  
15 October 

Write letter to NOAA on behalf of ORRAP that 
expressed the Education Sub-panel’s 
recommendations regarding the NOAA Education 
Strategic Plan 

Jerry, Debra or Paul 29 August 

Organize Ocean Observing Sub-panel meeting; 
include John Delaney and Bob Ballard 

Ben ASAP 

Determine next ORRAP meeting date Ben ASAP 
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INTRODUCTION

To ensure these investments and policy decisions are done 
wisely, we must understand the processes that characterize 
these bodies of water, how humans affect them, and what 
we need to do as a nation to ensure they serve society 
sustainably. The accomplishments of our federal and 
academic research institutions provide a solid platform 
on which to build the next generation of ocean research, 
observing, and engineering programs – programs that are 
vital in an increasingly globalized and competitive world. 
The new administration will immediately need to come to 
grips with climate issues and offshore energy opportunities 
– subjects that have been thrust into the national 
consciousness. Add to these the continuing debates about 
chronic challenges such as obtaining food from the sea, 
ocean pollution, severe storms, maritime trade, port 
navigation, ocean diplomacy, and national security and 
one begins to recognize the importance of access to the best 
scientific information to manage the nation’s largest real 
estate holding: its ocean, coasts, and Great Lakes.

Clear, accountable federal leadership and governance 
are needed. To achieve this, we argue for strengthening 
the National Oceanic and Atmospheric Administration 
(NOAA) as the nation’s ocean and atmosphere agency. 
To ensure access to the best scientific information, we 
argue for leadership in ocean observing through a well-

funded Integrated Ocean Observing System (IOOS).

Our priorities and promising opportunities for the 
new administration fall into two basic categories: 
Administrative and Programmatic (see figure at right). 
All are priorities, but the keys to securing and stabilizing 
the nation’s leadership position in ocean-related matters 
are (1) creating an effective federal management and 
governance structure and (2) providing those who must 
make decisions with the best, most up-to-date scientific 
information. Our recommendations include:

 Increase and stabilize the fraction of the nation’s 
research budget directed at the ocean.

 Support the Integrated Ocean Observing System 
(IOOS) to provide the data and information needed 
to manage our ocean and Great Lakes resources.

 Exploit advances in knowledge to resolve major 
problems facing the nation.

 Promote and “incentivize” an ocean renewable 
energy industry to support America’s energy 
security and stimulate significant job growth.

 Reclaim America’s leadership position in science 
and technology on the world stage by building 
a workforce that excels in science, technology, 
engineering, and mathematics.

 Pass an Organic Act for NOAA so it has the 
authority, tools, and responsibility needed to lead 
the nation’s ocean enterprise.

 Establish a National Ocean Advisor to the President 
and promote partnerships among federal agencies.

 Pass critical pieces of ocean legislation.

The incoming administration can undertake these critical 
actions, and begin to reap meaningful and visible rewards 
for the nation, immediately. Our country is now presented 
with new and promising opportunities for success. These 
opportunities should be seized without delay. Doing so 
will reduce the risks that currently face our nation.

The United States faces incredible challenges and opportunities in responding to climate 
change impacts, developing energy independence, and ensuring national security. Given 
our nationís dependence on our ocean, coastal waters, and lakes, we now have the 
opportunity to make investments and policy decisions critical to our quality of life that 
address energy development (non-renewable and renewable), climate and weather, food, 
security, and international trade.
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BASIC RESEARCH

Crew members load drill pipe aboard the scientific drilling vessel Joides Resolution.
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Restore the U.S. Lead in Ocean Science: A Critical Time

Outcome: Understanding of the key natural processes that occur in U.S. coastal and global 
ocean regimes enables the most useful ocean observations to strengthen national ocean policy, 
management, and operational decision-making.

Rationale: The U.S. must cope with an ever-increasing rate of change: in environmental 
conditions, energy access, population, security, diplomatic strategies, and international trade. 
Perhaps more than any other major nation in the world, America’s competitiveness depends on 
its position within the world ocean and a major lakes system, and on its policies for using and 
managing these resources.

Enlightened investments in scientific research from WWII through the Cold War sought to 
understand the physics of the global deep ocean system, largely for security reasons. The U.S. 
led the world in this understanding in part because of federal investment in curiosity-driven 
research. More recently, the nation’s relative investment in basic and applied ocean research has 
been reduced from seven percent of the federal research budget in 1980 to only three and a half 
percent today—a 50 percent reduction. And this reduction has occurred during a period when 
other nations are increasing their investments in ocean research. If our country is to meet the 
new challenges that confront it, it is essential that the U.S. reinvigorate its commitment to ocean 
exploration and research. Perhaps there is nothing more urgent than understanding the role of 
the ocean in driving climate change and how we can best cope with these changes.

The U.S. needs its best minds and the technological tools to resolve questions about how our 
coupled ocean-atmosphere system works, not only with respect to climate change, but also 
with regard to renewable and resource-based energy sources, coastal hazards, sustainable 
protein production, human health, port capacity, recreation, tourism, and national security. 
Ocean research must embrace and entrain a wider range of activities, including economics 
and social sciences, that are necessary in order to seize opportunities and mitigate and 
manage risks. Application of existing knowledge is critical to the design and deployment of 
an ocean observing system and vital to achieving and maintaining global leadership. The 
resultant increased understanding and new data will allow scientists to formulate and test new 
hypotheses about the important climatic and oceanic processes critical to U.S. interests.

Opportunities for the New Administration:

1. Create and sustain ocean research and development programs that will attract the nation’s 
best minds and invigorate intense growth in America’s workforce.

a. Review basic research funding levels across all relevant federal agencies and restore 
investment in basic research to levels more appropriate to today’s challenges and to 
those of a leading maritime nation.

b. Make a clear statement in 2009 with the new administration’s first budget.

2. Once a baseline of research support is established, commit to holding that level in real dollar 
terms. Wild fluctuations in annual research investments do not attract the best talent or 
deliver the best results.

3. Review and reverse the chronic deficiencies that exist in infrastructure necessary to support 
U.S. ocean science and engineering. 21
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INTEGRATED 
OCEAN OBSERVING SYSTEM

The IOOS is a sophisticated system of observing platforms to gather data critical for understanding the ocean and for 
effective decision making to benefit society.
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Achieving a Sustained, Integrated Ocean Observing System (IOOS): 
A Critical Investment for the Nationís Safety, Economy, and Environment

Outcome: The Integrated Ocean Observing System (IOOS) is an integral component of the 
U.S. science-management system that involves all federal ocean agencies and a rich diversity 
of end users throughout the observations-to-applications process. Informational products 
based on IOOS data, including decision-making tools, are used routinely in ecosystem-based 
management to create resilient coastal communities and to manage living resources.

Rationale: The IOOS is a vital tool for tracking, predicting, managing, and adapting to 
changes in our ocean, coasts and coastal watersheds, and Great Lakes, as well as a critical 
component of the global climate observing system. The development and deployment of 
observation systems remains critical to advancing our monitoring and understanding of the 
ocean and coasts. This need is becoming increasingly important given the key role the ocean 
plays in climate and climate change decisions. A fully implemented IOOS, spanning local to 
global scales and utilizing key domestic and international collaborative activities, will ensure 
that credible and timely information is available to decision makers and diverse users and 
stakeholders to predict, manage, and respond to changes in our ocean, coastal areas, and Great 
Lakes.

Today, the U.S. cannot comprehensively measure or monitor the waters that surround us. A 
fully developed IOOS will provide one of the most significant opportunities available to the 
nation to advance our understanding of the changes currently occurring in our ocean, coastal 
zones, and Great Lakes. Energy, climate change, population shifts, and water quality issues 
will force policy makers to make decisions affecting our way of life and our economic future. 
Only a fully operational IOOS will allow the nation to formulate the most informed policies, to 
measure the effectiveness of these policies, and to provide the data and information needed for 
adaptive management.

Opportunities for the New Administration:

1. Strongly encourage passage of legislation to create the National Integrated Coastal and 
Ocean Observing System described in the omnibus bill S 3297.

2. Fully fund IOOS Program Office activities as a top priority within the NOAA budget, 
including priority NOAA support for U.S. regional coastal components managed by the 
IOOS “regional associations,” which provide the links to stakeholders and integration with 
state and local governments.

3. Recognize NOAA’s IOOS Program Office as the national executive and lead agency to 
develop, acquire, implement, and operate the U.S. IOOS.

4. Detail employees of ocean agencies to work in NOAA’s IOOS Program Office on 
interagency coordination activities as IOOS shifts from concept to program execution.

5. Direct NOAA to collaborate with and leverage the National Science Foundation’s Ocean 
Observatories Initiative, especially in areas of data management, sensor and technology 
development, cyber-infrastructure, and education and outreach.

6. Expand collaboration among NOAA, the Minerals Management Service, and the private 
sector for use of offshore platforms to augment NOAA’s efforts to obtain meteorological and 
ocean observations to more accurately understand and forecast severe storms.

Im
age courtesy of H

A
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OCEAN EDUCATION

Education in the earth sciences is crucial to creating an informed public and productive workforce that can find innovative 
solutions to societal problems.
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Protect the Future: Restore Leadership in “STEM” Disciplines 
Through Ocean Education

Outcome: Our ocean, coastal zones, and Great Lakes grow in popularity and importance, 
thus attracting more students and workers to the STEM disciplines – science, technology, 
engineering, and mathematics.

Rationale: Focusing American ingenuity on scientific, technological, and societal ocean 
issues – both challenges and opportunities – will measurably improve our economy and lead 
to the development of innovative solutions to problems. It also will lead to new opportunities 
associated with climate change, sustainable energy production, water quality and human 
health, water and food shortages, security, fisheries, and aquaculture.

Restoring American competitiveness in world markets, ensuring homeland security, and solving 
crises and seizing opportunities related to climate change, sustainable energy production, 
disease, water and food shortages, fisheries and aquaculture, and water quality are intimately 
tied to our ability to produce superior students in the STEM disciplines, enlighten and engage 
citizens, replace an aging scientific workforce, and train workers.

Unfortunately, many of our education programs at the K-12 levels have fallen behind in these 
disciplines; if we do not reverse the trends, we will soon be surpassed as the most powerful 
nation in the world. Expanding STEM education, outreach and extension (EOE) programs 
on ocean, coastal, and Great Lakes issues in our educational institutions, communities, and 
businesses promises to restore America’s advantages on the world stage.

Ensuring collaboration of EOE programs is a formidable challenge, one no previous 
administration has accomplished fully. However, with over half the U.S. population living 
within 50 miles of a coast, and the growing public interest in our ocean resources, we can attract 
more students to the STEM disciplines and retrain workers for new jobs in growth industries 
such as ocean renewable energy, mineral extraction, seafood production, and transportation. 
This new generation of highly trained students and workers, coupled with an informed 
citizenry and an engaged business community, will catalyze economic development and 
address society’s most pressing problems.

Creating requirements and incentives for this collaboration will be extremely popular with 
voters and yield unparalleled results. These efforts will garner strong support from groups 
seeking improvement in the three E’s: environment, economy and education.

Opportunities for the New Administration:

1. Restore America’s strength in STEM disciplines by making ocean, coastal, and Great Lakes 
EOE a priority on par with research priorities at all relevant federal agencies.

2. Designate NOAA as the lead agency to coordinate the integration and evaluation of ocean 
EOE nationally to maximize the impact of federal investments across all agencies.

3. Establish standards and evaluate EOE effectiveness to ensure that EOE priorities and 
outcomes are documented and reported by federal agencies to the appropriate advisory/
oversight groups.

4. Engage the private sector and governmental agencies at all levels to work collaboratively 
with colleges and universities to retrain and retool our existing workforce.

25
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OCEAN RENEWABLE ENERGY

The Pelamis Wave Power device, developed in Scotland and deployed in Portugal, is the worldís first commercial scale 
wave energy machine to generate electricity into the power grid. The U.S. trails Europe in the development of ocean energy 
technologies.
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The Future of Energy: Harness the Inexhaustible Power of Our Ocean

Outcome: The vast sustainable energy potential of U.S. waters is harnessed to make the ocean 
a major component of the nation’s renewable energy portfolio.

Rationale: The ocean represents an immense resource for renewable energy that could 
revolutionize energy production and job creation in the U.S. If only a small fraction (<10%) of 
the tidal, wave and current energy in the ocean that is directly adjacent to our country were 
captured, we would substantially reduce our dependence on hydrocarbons, especially foreign 
oil. A public utility in the State of Washington estimates that the tidal energy focused in a 
small portion of Admiralty Inlet (WA) could support a 40 MW power plant. Within 20 miles of 
Florida’s southeast coast, the Gulf Stream flows northward at speeds of up to four knots. This 
enormous current carries 30 times more water than all of the rivers on earth combined, and 
its energetic, high-speed core contains more than five times the energy used to power all of 
the homes in Florida. Simply put, the immense amount of energy in the U.S. territorial ocean 
represents a sustainable and technically feasible solution to the economically crippling energy 
problems currently confronting our nation. Modest financial and legislative support for ocean 
renewable energy would help tremendously in capturing the vast emission-free and renewable 
energy resources near our shores, feeding them into U.S. power grids, and creating hundreds of 
thousands – if not millions – of new jobs in this revolutionary and underexplored new sector.

Opportunities for the New Administration:

1. Create a National Ocean Advisor to be the lead advocate for ocean renewable energy in the 
White House.

2. Mandate to federal agencies that ocean renewable energy shall be an important component 
of the nation’s future portfolio of renewable energy sources and federal investments.

3. Encourage private investment by establishing a new process for offshore renewable energy 
siting and permitting that eliminates uncertainty and is more efficient, less costly, and more 
predictable.

4. Provide financial incentives for ocean renewable energy development and production.§

5. Provide federal research and development support for studies to assess the economic and 
ecological results of ocean renewable energy installations.

6. Protect groups that invest in ocean renewable energy projects by giving them preference in 
expanding successful demonstration projects into full-scale commercial projects.

§ Example incentives include the Production Tax Credit, the Investment Tax Credit, the Renewable Energy Production Incentive, and the Clean 
Renewable Energy Bond program. 27
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RESEARCH TO APPLICATIONS

The application of research results is just as important as the research effort itself.
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Make Research Results Count: Instill a Commitment to Research Synthesis 
and Application

Outcome: The results of research conducted by the nation’s mission agencies are efficiently 
and effectively synthesized and transformed into products and services that are utilized to 
solve society’s most pressing ocean management problems, and to exploit new opportunities to 
benefit the nation.

Rationale:* The number and sizes of dead zones in our nation’s coastal waters are increasing. 
Many fisheries are threatened by over-fishing, pollution, and stresses associated with climate 
change. However, decision makers at all levels of government and in the public and private 
sectors are not fully utilizing available scientific information to develop management strategies 
to deal with these issues and to protect valuable natural resources. America’s investment in 
science and technology has generated a steady stream of new knowledge and technologies, 
but it has failed to develop a network of institutional mechanisms that transition these 
advances to applications that address major social, environmental management, and regulatory 
emerging challenges and opportunities. The nation’s mission and research agencies make huge 
contributions to scientific understanding both through the extramural research they support and 
through research done by agency scientists. However, even though 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 management and other societal decision-making applications. In this 
time of economic exigency, it is critical that efficient and effective application of knowledge be 
integrated into the decision-making process.

Leadership is required to establish a new culture within federal agencies that not only 
encourages, but requires and rewards, successful transitioning of research to applications. With 
relatively modest changes in agency research policies and practices, the nation could benefit 
more quickly from the federal investment in agency and agency-sponsored research. Successful 
models, such as the Strategic Environmental Research and Development Program and the 
Small Business Administration Innovative Research and Technology Transfer programs, exist 
for transitioning research to applications. The nation’s future research endeavors should exploit 
the lessons learned from these and other success stories to maximize the impact of our research 
investment.

Opportunities for the New Administration:

1. Charge a high-level task force with determining best practices from case studies‡, 
developing performance metrics for evaluating the research to application processes within 
federal agencies, and tracking progress in carrying out those processes.

2. Establish a “Making Research Count” Award program with monetary awards for the agency 
and program that demonstrate the most successful transition of new research to application.

* This text has largely been modified from Best Practices for Increasing the Impact of Research Investments:  A Report by the Research to 
Applications Task Force of the Ocean Research and Resources Advisory Panel.

‡ Case studies should include examples of ecosystem-based science informing policy, such as “Response of Coastal Ecosystems to Extreme 
Weather Events,” a near-term priority in Charting the Course for Ocean Science in the United States for the Next Decade: An Ocean Research 
Priorities Plan and Implementation Strategy. 29
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INTERAGENCY COLLABORATION

Programs like the National Oceanographic Partnership Program are motivated by, and predicated upon, the benefits of 
sharing responsibility for those endeavors that might otherwise be left undone but which are needed by all.
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Achieve More Together Than Can Be Achieved Alone

Outcome: Administrative leadership and partnerships in dealing with ocean issues lead to 
achieving the nation’s societal, economic, and environmental goals that are far beyond the scope 
of the mission and resources of any single federal agency.

Rationale: The Joint Ocean Commission Initiative notes that the “Oceans are managed 
pursuant to 140 different federal laws, implemented by 18 federal agencies, with no overarching 
policy or coordinated implementation to carry out that policy….The implementation of one 
law is disconnected and uncoordinated from the implementation of the others. As a result, the 
federal government is able to manage specific problems but not address the bigger picture of 
ocean health and the ability of the oceans to both provide us with basic services and recover 
from changes, including those anticipated from climate change.” The federal agencies whose 
missions touch the ocean understand that only through genuine agency collaboration will the 
U.S. accomplish its research and monitoring goals and successfully transition the resulting 
advances in understanding into management, regulatory, and operational decisions in a cost-
effective way.

The new administration is presented with a unique opportunity to achieve outstanding 
success in accomplishing the nation’s research, policy, and management goals and objectives 
by increasing interagency collaboration. To do so, agencies must act now to build on the 
successes of such programs as the National Oceanographic Partnership Program, and follow 
the recommendations of the U.S. Commission on Ocean Policy (USCOP) and the Pew Oceans 
Commission. The structure created under the U.S. Ocean Action Plan has enhanced interagency 
cooperation and collaboration. It should be retained and strengthened, or if a new structure is 
created, it should preserve the gains made through interagency partnerships. In addition, we 
recommend a number of initiatives below.

Opportunities for the New Administration:

1. Strengthen federal leadership and coordination by establishing a National Ocean Advisor 
to the President with responsibility for overseeing all federal ocean activities. Empower this 
position to improve federal agency collaboration in support of a unified National Ocean 
Policy.

2. Establish a unified National Ocean Policy, formally stating that it is overarching U.S. policy 
to understand, monitor, use responsibly, protect, and restore our ocean resources, as well 
as enhance the sustainability of the ocean and the coastal economies that depend on these 
resources. Implement a process, led by the National Ocean Advisor, for evaluating federal 
agencies’ performance in carrying out this policy.
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NOAA LEADERSHIP

The National Oceanic and Atmospheric Administration must be given the authority and tools to understand and manage 
our ocean resources.
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Designate NOAA as Lead Federal Agency for Ocean  
Management and Domestic Policy

Outcome: The National Oceanic and Atmospheric Administration (NOAA) is widely 
recognized as the nation’s lead agency on most science, policy, and management issues for the 
U.S. ocean areas, coastal zones, and Great Lakes. Its collaborative leadership results in effective 
implementation of ocean roles, laws, and regulations by 18 different federal agencies.

Rationale: As the world’s preeminent source of oceanic and atmospheric data and 
information, NOAA should coordinate federal ocean research and monitoring activities, 
operations, management, regulatory and education programs, and efforts to improve responses 
to climate change. The U.S. Commission on Ocean Policy (USCOP) reported that, “Immediate 
strengthening of NOAA’s ability to carry out its many ocean and coastal-related responsibilities 
is critical.” NOAA was established in 1970 by a presidential reorganization order and has 
functioned as an “operating unit” within the Department of Commerce ever since, despite 
the fact that NOAA funds account for roughly half of the Department’s FY09 Presidential 
Budget Request. Establishing NOAA in law through an Organic Act would codify its focus 
on these critical ocean and atmosphere topics: understanding and monitoring, prediction and 
assessment, education, and resource management.

There is no greater natural driver of U.S. prosperity and quality of life than the global ocean. 
It has a direct bearing on weather, agriculture, food resources, navigation, port operations, 
security, and recreation and tourism, not only along the coasts of 35 states and territories, but 
in every U.S. community. All are affected by the ocean and its variability, as well as its effects 
on weather and climate. The agency that has the tools to understand and manage the ocean’s 
role in climate change and weather is as important to the fisherman in Maine as it is to the 
farmer in Nebraska as it is to the surfer in California. The USCOP clearly stated that “America 
is a nation intrinsically connected to and immensely reliant on the ocean.” For the sake of all 
Americans, NOAA must be empowered to lead the nation—and the world—in understanding 
and managing ocean resources.

Opportunity for the New Administration:

1. Establish NOAA in law. Act immediately on the USCOP recommendation to codify NOAA 
as the lead agency with responsibility for the ocean, coasts, and Great Lakes. A NOAA 
Organic Act will strengthen NOAA’s role in federal ocean exploration, research and 
monitoring activities, management, and education programs; provide support for regional 
and state efforts; and improve our responses to climate change.
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CRITICAL LEGISLATION

Passage of critical legislation will allow for the coordinated formulation and implementation of effective policy.
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Critical Ocean Legislation ñ Immediate Action

Outcome: Critical legislation is passed that enables effective governance and increases our 
ability to predict, manage, and cope with changes to our ocean resources and processes and the 
impacts of those changes on our way of life.
Rationale: Our ability to properly manage coastal and offshore areas, and address the larger 
picture of the ocean’s role in a changing environment, particularly relating to climate, is 
strongly dependent on effective policy. The current complexity of ocean-related legislation has 
made coordinated implementation of coherent policy difficult. Passage of a number of critical 
pieces of legislation presents opportunities for immediate success in helping the U.S. overcome 
these obstacles and formally recognize the heretofore undervalued significance of the ocean in 
meeting some of the nation’s most pressing needs.

Opportunities for the New Administration:
1. NOAA Organic Act. Improves the stewardship of our ocean, coastal, and Great Lakes 

resources. Solidifies NOAA as the lead ocean agency, thereby (1) providing a statutory 
basis for its existence and ability to conduct its missions, and (2) improving its ability to 
coordinate with other federal agencies and with the states.

2. National Integrated Coastal and Ocean Observation System. Legislation described in omnibus 
bill S 3297 (1) establishes an observing system; (2) supports national defense, maritime 
commerce, offshore energy production, basic and applied research, ecosystem-based marine 
and coastal resource management, and public safety; (3) promotes public awareness of ocean, 
coastal, and Great Lakes resources; (4) improves the ability to measure, track, explain, and 
predict weather and environmental variability that drive climate; and (5) solidifies the nation’s 
role as the international leader in global earth and ocean observation systems.

3. The Convention on the Law of the Sea. Ratification provides the U.S. with official 
standing in the international management of shipping and navigation, fisheries, and 
natural resources. The ocean research community, the military, and the major U.S. ocean 
industries—including offshore oil and gas, maritime transportation and commerce, fishing, 
and shipbuilding—support the U.S. joining the Convention.

4. Reauthorization of the Coastal Zone Management Act. Provides communities, particularly 
those in coastal states, with resources and legal tools to adapt to climate change, plan for 
and evaluate siting of energy facilities, protect and restore valuable habitat, grant public 
access to coastal waters, and guide coastal development.

5. Federal Ocean Acidification Research And Monitoring (FOARAM) Act of 2007 Act. Creates 
a high-level committee to oversee the development and coordination of a plan to improve 
our understanding of increasing acidification on marine ecosystems and our strategies and 
tactics to protect and conserve marine ecosystems.

6. Ocean and Coastal Exploration and NOAA Act (OCEAN Act). Authorizes the national 
Ocean Exploration Program and the Undersea Research Program within NOAA.

7. Reauthorization of the National Estuary Program. Establishes a multi-year program through 
which federal agencies can promote and track restoration of vital estuaries.

8. Ocean and Coastal Mapping Integration Act. Directs NOAA to establish an integrated 
mapping program for the Great Lakes and coastal waters, the territorial sea, the exclusive 
economic zone, and the continental shelf to enhance ecosystem approaches in decision-
making for conservation and management of habitats and living resources.
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The ocean is the lifeblood of the planet, covering 71 percent of the Earth’s surface. Life on Earth is possible 
because the ocean produces most of the oxygen we breathe and much of the protein we eat; delivers fresh water 
through the atmosphere to our aquifers, our agricultural fields and our communities; and moderates the climate 
through the global transfer of heat. In fact, its heat capacity is 1,000 times larger than that of the entire atmo-
sphere.

The fate and face of America are inextricably linked to the ocean and our vast coastline. The U.S. controls more 
land under the sea than above it, as its offshore exclusive economic zone is greater than the entire land area of 
the 50 states combined. Ocean dependent industries contribute approximately $150 billion to the U.S. economy 
annually. The ocean once was a great source of economic and national security for our nation. However, we can 
no longer rely on the ocean to protect us from enemy attack, from international competition or to serve as an un-
limited source of seafood. Given the ocean’s critical role in the climate system, the greatest challenges facing our 
nation are being driven by and transported via the ocean.

Climate change is placing significant stresses on our ocean and coastal resources. This has major implications for 
U.S. agriculture, transportation and commerce. Ocean currents and temperature influence drought and flooding 
across the nation; sea level rise and the demise of protective coral reefs are already threatening coastal infra-
structure; and increasing acidification and temperature of ocean waters may drastically alter the marine food web 
and thus endanger fisheries and the source of the oxygen we breathe. These and other threats from a rapidly 
changing environment are increasing. In addition, an emerging ice-free Arctic during the summer has tremendous 
diplomatic and international implications with regards to opening new trade routes and natural resource develop-
ment.

We are just beginning to grasp what the future holds, yet we have little understanding of our options to adapt. 
Fortunately, ocean research in academia and government agencies provides a unique opportunity to address 
the most pressing issues of our time while allowing our nation to improve international relations and increase our 
competitiveness in the global marketplace. With these opportunities in mind, Ocean Leadership recommends the 
following actions be taken by the Obama Administration.

VALUE SCIENCE AND TECHNOLOGICAL EXPERTISE
The federal government’s stewardship of science is critical, yet has been called into question recently. Reports of 
science censoring by political appointees has eroded public confidence in the government and undermined the 
scientific enterprise. Furthermore, science funding has stagnated, despite passage of the America COMPETES 
Act. Given recent economic woes and the increased competition in the global marketplace, our world leadership 
in innovation is in jeopardy. Consequently, we recommend the Obama Administration take the following actions:

1. Reestablish the Presidential Science Advisor as a cabinet level post. This will send a clear signal that sci-
ence is a priority and is essential for addressing the major challenges of our times. Given the wide scale im-
pacts from climate change, we recommend that the Science Advisor have climate expertise or a background 
in environmental science;

2. Increase investment for scientific research through funding the National Science Foundation at levels pro-
posed in the America COMPETES Act and include ocean and atmospheric research at NOAA, Earth science 
programs at NASA and marine and coastal programs at USGS as part of the initiative;

3. Promote the free flow of results from federal scientists so that our society and public officials are in a posi-
tion to inform decision making through unimpeded lines of communication.

Ocean Science
Priorities for the

Obama Administration
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UNDERSTAND, MITIGATE AND ADAPT TO CLIMATE CHANGE
The ocean plays the fundamental role in governing climate by storing and distributing heat, oxygen, water and 
carbon. However, the greatest uncertainties in understanding the climate system are in the ocean, where most of 
the heat in the Earth system is absorbed, stored, exchanged with the atmosphere and transferred globally through 
ocean currents. Changes in ocean salinity, temperature, heat uptake and release, ocean circulation and sea level 
rise are taking place, but are not well understood. These physical and chemical changes taking place in the ocean 
have tremendous implications for life on land and the biology of the ocean. In order to manage our ocean and 
coastal resources properly, we need accurate assessments of the ocean’s past and present states, processes 
that influence climate, and reliable predictions of future climate change.

Considering that coastal counties produce more than half of the U.S. GDP and are facing the most extreme 
climate change induced events, the oceans need to be part of the climate change debate. Strategies for manage-
ment and sequestration of carbon dioxide and other greenhouse gases must be informed by sound research. 
Specifically, new polices should dedicate a portion of revenue sources (e.g. cap and trade carbon credits) for 
ocean science activities to ensure that we have:

1. Support for basic research of air-sea and land-sea interactions, ocean acidification, ocean productivity, sea-
level and other physical, chemical and biological parameters that are rapidly changing in the ocean as well as 
research on social and economic aspects of ocean resource use and management;

2. Quality global and regional ocean monitoring data through ocean observatories, satellites, research vessels, 
land-based facilities and remote sensors;

3. Analysis, modeling and forecasting capabilities to translate data gathered from ocean observatories into 
useful information and products for adaptation and mitigation objectives and policy initiatives.

ENHANCE ENERGY SECURITY
Our nation’s energy policy is dependent upon foreign sources of oil and gas. Currently, about 30 percent of the 
nation’s oil and 25 percent of its natural gas are produced from marine offshore areas. While offshore oil and gas 
production may increase with the lifting of the ban on outer continental shelf drilling, it will not be enough to meet 
our growing energy demands. Fortunately, the oceans also represent a tremendous potential resource for renew-
able energy that could substantially reduce our dependence on foreign sources of oil and reduce pollution and 
greenhouse gas emissions. For instance, it has been estimated that taking just 1/1000th the available energy from 
the Gulf Stream would supply Florida with 35 percent of its electrical needs.

We recommend that a portion of the revenues generated from royalties from offshore energy exploration and 
development be reinvested in an ocean trust fund dedicated for the following priorities:

1. Renewable energy research and technologies to begin harnessing the immense energy provided by ocean 
currents, tides, waves and thermal conversion;

2. Ocean monitoring systems to understand the current ocean processes and model the future states of ocean 
resources and identify and assess the impacts of climate change on our oceans and coasts;

3. Adaptation and mitigation strategies for ocean and coastal managers.

CONCLUSION
With more than half of the population living within 50 miles of our 90,000 miles of coastline, our nation’s economy, 
security and quality of life are ocean-dependent. We strongly encourage the Obama Administration to value and 
advance ocean science and engineering to help secure our nation’s sustainability and our world economic and 
military preeminence through technology development, commerce and diplomacy.  38
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Investment in our oceans is critical 
for the American economy. 

• Ocean-dependent industries 
contribute 2.5 times more to the 
U.S. economy than the 
agricultural industry. 

• Ocean-dependent industries 
generate approximately $138 
billion for the United States 
every year. 

• Coastal watershed counties 
alone contribute approximately 
50 percent of the nation’s GDP. 

• About 30 percent of the 
country’s oil supply and 25 
percent of its natural gas supply 
are currently produced from 
offshore areas. 

CHANGING OCEANS, CHANGING WORLD 

Ocean Policy Priorities for a New Administration and Congress: 
Recommendations from the Joint Ocean Commission Initiative 

September 2008 

America is a nation intrinsically connected to and immensely reliant upon our oceans. In fact, 
our economy, national security, environment, recreation and health are all dramatically affected 
by our coasts and oceans. Despite their importance to our everyday lives and well-being, 
however, we have been neglecting our oceans for decades and ignoring the growing threats 
from climate change and pollution. 

The new administration must lead Congress and the 
states toward immediate action and real solutions to 
the challenges facing our coasts and Great Lakes, 
reestablishing the United States as the preeminent 
steward of ocean health and vitality. 

Our oceans are in crisis. We must act soon to avoid 
putting our oceans, health and economy in further 
jeopardy. Massive coral reef loss, the destruction of 
coastal wetlands, severe decreases in some major 
fish populations, an increase in the size and 
frequency of dead zones and the contamination of 
seafood are some of the major warning signs. 
Climate change is further exacerbating the decline 
of our ocean and coastal economies. Warming 
temperatures of ocean water is melting Arctic sea 
ice, accelerating sea level rise and increasing the 
frequency of coastal storms, while increasing ocean 
acidity is harming marine life. 

Although states and regions have shown leadership 
in implementing ocean-focused initiatives, their 
capacity to respond to these challenges is being 
compromised by the lack of coordination among 
federal ocean programs, as well as a chronic 
underfunding of ocean science and management at all levels of government. It is imperative 
that the next administration pursue a coherent strategy for managing federal ocean programs 
and substantially increase investment in ocean science so that our public and private leaders 
have the knowledge and resources necessary to make informed decisions. Finally, given the 
global scope of ocean problems, and their importance to our national and economic security, it 
is essential that the United States reclaim its role as a leader in international ocean issues. 

39



 

 2 

The Joint Ocean Commission Initiative—a bipartisan collaborative effort of the U.S. 
Commission on Ocean Policy and the Pew Oceans Commission—makes the following 
recommendations to catalyze meaningful ocean policy reform. We strongly urge the incoming 
administration, as one of its earliest initiatives, to adopt the following agenda for action. 

1. Establish a coherent national ocean policy and improve federal coordination of ocean 
science and resource management in order to protect, maintain, and restore ocean 
health and enhance economic opportunities. 

2. Invest in ocean science to rebuild capacity for research so that we can better 
understand and predict climate change and its impacts on oceans and coastal 
economies. 

3. Bolster U.S. international leadership by acceding to the Law of the Sea Convention in 
order to secure the country’s economic and national security and reestablish the 
United States as the preeminent steward of ocean health. 

Oceans and Climate Change: A Two-Way Street 

Oceans profoundly influence the planet, our lives and livelihood. Functioning as a reservoir and 
conduit for carbon dioxide and heat, oceans are the engine driving climate change. Their 
circulation systems impact weather patterns, agricultural production and transportation 
activities.  

At the same time, our oceans are under chronic assault from climate change, among other 
human activities. Two fundamental climate-driven changes in the oceans are of paramount 
concern: the increasing acidity and increasing temperature of ocean waters. These changes are 
impacting the health of marine ecosystems, driving shifts in ocean circulation patterns, causing 
the record melting of Arctic sea ice, accelerating the rate of sea level rise and increasing the 
frequency and intensity of coastal storms that threaten public and private infrastructure located 
along our coasts. 

When overlayed on the existing challenges of chemical and nutrient pollution, habitat 
degradation, poorly planned coastal development, invasive species and unsustainable fishing 
practices, the health and resiliency of our oceans, coastal ecosystems and coastal communities 
become increasingly vulnerable. If we are to be successful in our effort to minimize the costs 
and consequences of climate change, we must recognize the important role oceans play in 
climate change, as well as their relevance to our health and the vitality of our economy.  

A Deficit of Knowledge and Investment  

Technical and organizational challenges within the ocean community have hindered U.S. efforts 
to implement a coherent response to climate change. Emerging legislative initiatives, however, 
call for changes that will help decision makers address the threats of climate change. If 
implemented, they will require a greater emphasis on enhancing our understanding of climate 
change impacts both globally and at home. Communities are hungry for information that will 
allow them to minimize and adapt to these changes. Unfortunately, efforts to improve the 
accuracy of climate change forecasts and predictions at the regional scale are limited due to a 
lack of adequate investment in research, monitoring, computer resources and ways to merge 
science data with management tools. These issues can be solved, however, with increased 
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funding for science, management programs and 
related infrastructure at the National Oceanic and 
Atmospheric Administration, the National 
Aeronautics and Space Administration and the 
National Science Foundation. 

In order to understand the effects of climate change 
on our oceans, and reduce the risks to our economy 
and health, we need to adopt a new approach that 
can overcome entrenched bureaucracies and 
transcend agency boundaries. Failure to do so will 
put at risk trillions of dollars of national assets and 
compromise the health and safety of citizens, 
particularly along our coasts. With these objectives in 
mind, the Joint Initiative offers additional details on 
the three high-priority recommendations. 

RECOMMENDATIONS FOR ACTION 

1. Establish a National Ocean Policy and Improve Federal Coordination 

Oceans are managed by 140 different federal laws and implemented by 18 federal agencies, 
with no overarching policy or coordinated implementation to carry out that policy. Each of 
these laws is important and is targeted to an individual goal, resource or area. The 
implementation of one law, however, is largely 
disconnected from the implementation of the others, 
often with a disproportionate focus on policy 
development and limited resources for execution. 
As a result, the federal government has struggled to 
address the big picture of ocean health. 

Climate change involves complex interactions among the atmosphere, oceans, land and human 
activities. The complexity and breadth of issues associated with climate change make it essential 
that our nation develop an integrated strategy capable of addressing this new multidimensional 
challenge. This strategy must respond to climate change impacts across a wide array of sectors, 
from oceans and natural resources, to food, water, housing, transportation, public health and 
others.  

A national ocean policy and improved coordination among federal ocean agencies, in both 
budget planning and execution, would greatly enhance the effectiveness of ocean and coastal 
resource management, including our ability to address impacts of climate change. 

Specific Policy Steps 

Create a national ocean policy. Establish that it is the policy of the United States to protect, 
maintain, and restore the health of ocean ecosystems and enhance the sustainability of ocean 
and coastal economies and require that federal agencies administer U.S. policies and laws to the 
fullest extent possible consistent with this national policy. 

More than 750,000 salmon reached 
the Sacramento River to spawn  
in 2002. Five years later, that 
number dropped to 68,000, forcing 
the unprecedented closure of 
salmon fisheries up and down the 
West Coast. 

The cumulative effects of climate 
change, pollution and overfishing 
have caused a 90 percent decline in 
the ocean’s big fish population, 
including sharks and tuna.    

Almost 26,000 American beaches 
were temporarily closed or under 
advisory because of pollution  
in 2007.  
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Nearly 40 percent of the scientific 
instruments on the country’s 
environmental satellites are 
expected to stop operating by 2010. 

Strengthen federal leadership and coordination. Establish a National Ocean Advisor to the 
President and an interagency Committee on Ocean Policy to improve coordination and 
strengthen leadership in support of a national ocean policy and implementation of a broader 
climate change strategy. 

Codify and reorganize NOAA. Codify the National Oceanic and Atmospheric Administration 
(NOAA) as the lead federal civilian agency with responsibility for coasts, oceans and Great 
Lakes. Consideration should be given to reorganizing the agency along its primary functions—
assessment, prediction and operations; resource and area management; and scientific research 
and education—to enhance the agency’s capacity for providing climate-related services, 
coordinate federal ocean science, management, and education programs, provide support for 
regional and state ocean management efforts and improve efforts to respond to climate change. 

Support regional approaches. Support regional solutions and improved coordination across all 
levels of government to promote more integrated approaches and coordination among federal, 
state and local governments around the goal of ocean ecosystem health. 

Establish a national ocean trust fund. Create an ocean trust fund, incorporating revenues 
generated by economic activities occurring in federal waters on the Outer Continental Shelf, to 
support federal, state and local activities related to understanding and managing our oceans, 
coasts and Great Lakes. 

2. Rebuild the Ocean Science Enterprise 

As a nation heavily reliant on our oceans, it is imperative that we enhance our understanding of 
oceans and coasts, particularly given their influence on climate processes. Of equal concern is 
the need to understand and address the ecological and economic consequences associated with 
these processes. These include the deterioration of important marine ecosystems because of 
increasing acidification, warming of the seas, melting Arctic ice and shifts in ocean circulation 
patterns, which have direct economic consequences resulting from rising sea levels, the rapid 
loss of coral reefs and impacts on fish stocks. These consequences, which are compounded by 
the chronic pollution of coastal waters, are reaching a crisis point and demand our immediate 
attention.  

Unfortunately, as the nation struggles to address one 
of its greatest economic and ecological challenges—
climate change—it does so with only a rudimentary 
understanding of the complex and highly dynamic 
relationship between oceans and climate. This is 
largely due to the chronic underfunding of ocean 
science and infrastructure. The lack of understanding 
of basic ocean and coastal processes, the inadequacy of observation systems, and our limited 
capacity to integrate information and data gathered from across scientific disciplines 
significantly compromises our ability to forecast future climate and environmental trends. The 
resulting uncertainty prevents us from fully understanding the rate and extent of climate 
change impacts on our economy, health and environment, and is hampering efforts to refine 
models to enhance our understanding of change at the regional level.  

Thus, a renewed commitment to and investment in ocean and coastal science is essential to 
providing information to policy makers, business leaders and individuals so that they can make 
informed and balanced decisions regarding strategies to mitigate and adapt to climate change.   
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Thankfully, the ocean community has developed a comprehensive strategy to address the most 
compelling issues in the ocean and coastal sciences, built on the recommendations of the two major 
ocean commissions, the National Academies, and the input of scientists from the public, private and 
academic sectors. However, this strategy demands funding to implement its recommendations and 
to support technological and informational advances that will greatly enhance our knowledge and 
understanding of ocean science and the consequences of climate change.   

Specific Policy Steps 

Develop the capability to better understand and forecast key ocean-related processes and 
phenomena. Enhancing our understanding of ocean and coastal processes is essential to 
improving climate-related forecast capabilities. Improved knowledge of complex, dynamic 
ocean processes is the foundation needed to understand and translate observation data into 
integrated assessments and forecasts.   

Expand deployment of ocean observing systems. Ocean observing systems are the 
infrastructure that provides a continuous flow of physical, biological and chemical information, 
which, when integrated and analyzed, will greatly enhance our understanding of the complex 
processes occurring in, on and above the ocean. These operational data collection systems 
underpin the effort to enhance our forecast capabilities for environmental change, including 
those used to minimize and adapt to climate change impacts. 

Enhance scientific support for ecosystem-based management. While oceans, coasts and 
watersheds function as a sophisticated and interconnected system, we do not manage or study 
them as such. Additional resources and emphasis must be directed at enhancing our 
understanding of ocean and coastal ecosystem processes—particularly those influencing and 
being impacted by climate change—determining which interactions are most critical, and 
assessing the dynamics of the natural and human factors affecting these interactions.   

3. Bolster U.S. International Leadership 

By virtue of having the largest Exclusive Economic 
Zone in the world, the United States must be a 
strong leader in international ocean dialogue to 
ensure protection of our national economic and 
security interests as well as our valuable marine 
resources. Therefore, the United States must make it 
a priority to accede to the Law of the Sea 
Convention. There are enormous benefits to U.S. 
participation in the Law of the Sea. First and 
foremost, it would give the United States a seat at the table and a leadership role in 
international negotiations that would immediately enhance and protect our national and 
economic security interests. The influence of the Convention on international activities, such as 
those surrounding commercial, military and environmental activities in the Arctic, is growing. 
However, as virtually the sole industrialized nation not party to the treaty—to which 155 
nations and the European Union belong—the United States remains sidelined.   

Ice cover in the Arctic Ocean reached 
a record low level during the summer 
of 2007, raising concern about 
climate change and accelerating 
efforts by Arctic nations to secure 
rights over extensive natural 
resources in the region. 
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Specific Policy Steps 

Accede to the Law of the Sea Convention. Climate change is already affecting ocean 
ecosystems in this country and around the world, as seen in the Arctic where melting sea ice is 
opening new areas for commerce and resource exploitation. By not acceding to the Convention, 
we are putting our national security and economic interests at stake. The U.S. Senate needs to 
expeditiously provide its advice and consent to the Law of the Sea Convention to secure our 
seat at the table as a partner and participant in international negotiations and decisions. 

Conclusion 

The next administration and Congress have a unique opportunity to reestablish U.S. leadership 
on ocean issues. The degraded state of our nation’s oceans, coasts and Great Lakes demands 
immediate attention, particularly in light of their connection to the U.S. economy, their role as a 
key driver of climate change and their vulnerability to impacts associated with this change.  

Shortly after the release of the two ocean commission reports in 2003 and 2004, ocean issues 
enjoyed increased attention at the federal level. President Bush created the Committee on Ocean 
Policy under the administration’s Council on Environmental Quality. He also issued the U.S. 
Ocean Action Plan, later releasing the Ocean Research Priorities Plan and Implementation 
Strategy. However, these structures alone have not been able to tackle the burgeoning crises 
facing the oceans. Good policy requires action, leadership, and funding, all of which have been 
lacking during the current administration and Congress. 

In the absence of federal action, states have led the way in ocean reforms and collaborative 
measures. More than 20 states have established their own initiatives or participated in regional 
alliances to protect our coasts, oceans, and Great Lakes. Alaska, California, Florida, Hawaii, 
Louisiana, Massachusetts, New Jersey, New York, Oregon and Washington have all taken on 
the challenge of ocean policy reform. Furthermore, 
multi-state regional collaborations have addressed 
ocean and coastal concerns in the Gulf of Mexico, 
Great Lakes, West Coast, and other parts of the 
country. Nonetheless, the lack of a comprehensive 
national ocean policy prevents these state and 
regional efforts from reaching their full potential. 

The next president should make ocean health in the context of climate change and governance 
reform one of the earliest priorities of a new administration. A constituency of governors, state 
legislators, federal agencies, researchers, and citizens of coastal communities await a signal 
from the federal government that these ocean issues will indeed garner the attention and action 
they deserve. This same constituency stands poised to support and complement the invigorated 
leadership and informed actions of a new administration and Congress. 

It is imperative that we dedicate time and resources to resolving these problems, and follow the 
recommendations of the Joint Initiative and the two commissions it represents. Doing so will 
greatly advance our understanding and ability to respond to climate change, as well as the suite 
of other challenges that continue to compromise the health, productivity, and economic 
viability of our oceans, coasts, and Great Lakes.  

The number of “dead zones” in the 
world’s oceans has doubled every 
10 years since the 1960s, now 
covering a combined area larger 
than the state of Oregon. 
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Advice to the Administration and Congress: Take actions to make our nation 
resilient to severe weather and climate change  

  
“Understanding the complex, changing planet on which we live, how it 
supports life, and how human activities affect its ability to do so in the 

future is one of the greatest  intellectual challenges facing humanity.  It is 
also one of the most important challenges for society as it seeks to achieve 

prosperity, health, and sustainability.”  National Research Council 
  
The U.S. is vulnerable to weather and climate hazards that will 
be exacerbated by climate change.  More than 75 percent of 
natural disasters around the world are triggered directly or 
indirectly by weather and climate.   One doesn’t have to look 
beyond Hurricane Katrina and the 2007 California wildfires to 
see the devastating impacts on our nation’s people and economy.  
These two events alone caused well over $100 billion in losses 
and disrupted millions of lives.   Destructive and politically 
charged droughts such as the current ones in the southeastern and 
southwestern United States are forecast to become more frequent and 
more severe as climate continues to warm.  More than a quarter of the 
U.S. gross national product (over $2 trillion) is sensitive to weather and 
climate events, which affect our health, safety, economy, environment, 
transportation systems, and national security.  Each year, our nation 
sustains billions of dollars in losses in weather-related damages 
associated with hurricanes, tornadoes, forest fires, flooding, heavy 
snows, and drought.  All 50 states are impacted by these events.  While 
the threats associated with extreme weather and climate change are 
substantial, adapting to climate change will provide crucial economic 
stability, for example by making future water, food and energy supplies reliable and sustainable. 
 
Our nation is already committed to a significant level of climate change.  The 2007 
Intergovernmental Panel on Climate Change report documents how humans are contributing to climate 
change and notes that we are already committed to a significant level of climate change over the next 
few decades regardless of our near-term strategies, although the local and regional impacts of that 
change are not well known.  Understanding these regional and local impacts and having the science and 
policy tools to make our nation more resilient to these hazards must be a high priority for our country.   
 
Build on the strengths of the weather and climate 
communities.  We must have a 21st century program of Earth observations, 
science, and information to guide policy choices and to 
determine whether these choices are having the desired 
effects. Building on advances in observing systems and 
predictive skills over the past three decades, there is great 
potential for government, industry, and policy makers at all 
levels to implement much more effective strategies to deal 
with weather and climate challenges.  But we are faced with 
significant hurdles to achieve that objective.  
  
• Federal law requires the president to develop a 

16 May 2008 45



coordinated national policy on global climate change.  Yet, coordination of federal weather and 
climate activities remains inadequate. A recent National Academy of Sciences evaluation of the U.S. 
Climate Change Science Program concluded that while our ability to predict future climate change 
has improved, our understanding of the impacts on society is “relatively immature”.   

• Policy debates and emerging legislative initiatives are calling for global change research that is more 
relevant to decision makers.  However, creating integrated atmosphere-ocean-land predictions that 
are relevant to local and regional decision making is hampered by the lack of key Earth 
observations, computer resources, and ways to merge science output with management tools in 
water, agriculture, transportation, and other sectors.  There has been an erosion of key NASA-, 
NOAA-, and NSF-sponsored observations and science programs at precisely the time when they are 
most needed. 

 
Overarching Recommendation   

 
We strongly support a key 2007 recommendation of 
the National Academy of Sciences: “The U.S. 
government, working in concert with the private sector, 
academe, the public, and its international partners, 
should renew its investment in Earth-observing systems 
and restore its leadership in Earth science and 
applications.” 
 
In support of this imperative, we must 

1. Fully fund the Earth observing system from 
satellites and terrestrial in-situ instruments as 
recommended by the Academy. 

2.  Greatly increase the computer power available to 
Earth sciences for research, weather and climate 
predictions, and related applications. 

3.  Support education and training to use the 
observations, models, and application tools for the 
benefit of society. 

4.  Support a broad fundamental and applied research 
program in Earth sciences and related fields to 
advance present understanding of weather and 
climate and their impacts on society. 

 

We welcome others to join in this effort.  See www.ucar.edu/td for details on how to implement these recommendations. 
• University Corporation for Atmospheric Research is a consortium of 71 universities located in Boulder, Colorado.  www.ucar.edu   Contact: Jack 

Fellows  jfellows@ucar.edu 
• Weather Coalition is an industry and academia group involved in advancing U.S. weather observation, prediction, and warning capabilities.  

www.weathercoalition.org.  Contact:  John Snow jsnow@ou.edu or Ray Ban  RBan@weather.com 
• American Meteorological Society is a professional weather and climate association.  www.ametsoc.org Contact: Keith Seitter  kseitter@ametsoc.org 
• American Geophysical Union is a professional geophysical science association.  www.agu.org  Contact: Kate Von Holle  kvonholle@agu.org 
• Consortium of Universities for the Advancement of Hydrologic Science is a consortium of over 100 universities involved in hydrologic sciences.   

http://www.cuahsi.org  Contact: Richard Hooper rhooper@cuahsi.org 
• National Association of State Universities and Land-Grant Colleges is non-profit association of public research universities with member campuses 

in all 50 states and the U.S. territories. http://www.nasulgc.org  Contact: Wendy Fink WFink@nasulgc.org 
• Consortium for Ocean Leadership is a nonprofit consortium of 95 public and private ocean research education institutions, aquaria and industry with 

the mission to advance research, education and sound ocean policy.  http://oceanleadership.org  Contact: Kevin Wheeler kwheeler@oceanleadership.org 
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