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under the Oceans Act of 2000 (Public Law 106-256) to
make recommendations for a coordinated and comprehensive

national ocean policy, hereby approve

An Ocean Blueprint for the 21st Century,
the final report of the Commission’ findings and recommendations in

fulfillment of our responsibilities and obligations under such Act.
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September 2004

The President
The White House
Washington, D.C. 20500

Dear Mr. President:

I am pleased to submit for your consideration An Ocean Blueprint for the 21st Century, the
final report of the U.S. Commission on Ocean Policy. As mandated by the Oceans Act of
2000, this report contains balanced and practical proposals for the establishment of a
comprehensive and coordinated ocean policy for our nation. The sixteen Commissioners
you appointed, representing diverse interests and experience, unanimously support the
Commissions’ findings, recommendations and vision for the future.

The value of the oceans and coasts to the nation is immense and their full potential
remains unrealized. Over half the U.S. population lives in coastal watershed counties and
roughly one-half of the nation’s gross domestic product ($4.5 trillion in 2000) is generated
in those counties and in adjacent ocean waters.

However, there is widespread agreement that our oceans and marine resources are in
serious trouble, increasingly affected by rapid growth along our coasts, land and air pollution,
unsustainable exploitation of too many of our fishery resources, and frequently ineffective
management. The consistent message we heard throughout the country is that we must act
now to halt continuing degradation.

We believe that a historic opportunity is at hand to make positive and lasting changes
in the way we manage our oceans. The comments we received from Governors of states and
territories, tribal leaders, industry, nongovernmental organizations, and the public at large
were strongly supportive of our assessment of declining ocean and coastal conditions, the
need for a new management approach, and our call for immediate action.

A comprehensive and coordinated national ocean policy requires moving away from the
current fragmented, single-issue way of doing business and toward ecosystem-based manage
ment. This new approach considers the relationships among all ecosystem components, and
will lead to better decisions that protect the environment while promoting the economy and
balancing multiple uses of our oceans and coasts.

The Commission, therefore, considers the following actions essential. First, a new
national ocean policy framework must be established to improve federal coordination and
effectiveness. An important part of this new framework is strengthening support for state,
territorial, tribal, and local efforts to identify and resolve issues at the regional level. Second,
it is also critical that decisions about ocean and coastal resources be based on the most
current, credible, and unbiased scientific data and information. Finally, formal and informal
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ocean education should be strengthened to better engage the general public, cultivate a
broad stewardship ethic, and prepare a new generation of leaders to meet future ocean
policy challenges.

Implementation of the Commission’s recommendations, which will require a new and
modest investment over current funding levels, can create a system that sustains our resources
and generates significantly greater benefits for our nation. We have recommended creation of
an Ocean Policy Trust Fund that will dedicate funds generated from ocean activities to
implement our Ocean Blueprint for the 21st Century.

The urgent need for action is clear. It is equally clear that, by rising to the challenge today
and addressing the many activities that are affecting our continent at its edges, our nation can
protect the ocean environment, create jobs, increase revenues, enhance security, expand trade,
and ensure ample supplies of energy, minerals, food, and life-saving drugs.

Our report is just the beginning of what must be a sustained effort. The Commission
encourages you to work with Congress, the Governors and other stakeholders, and, where
appropriate, to use existing Presidential authorities to commence implementation of our
recommendations at an early date.

On behalf of all sixteen Commissioners, I would like to thank you for the opportunity to
serve our nation as members of the U.S. Commission on Ocean Policy. It has been a privilege
to contribute to a new age of ocean awareness and stewardship. Although our work officially
ends ninety days after submission of this report, we stand ready now and in the future to
assist in the implementation of our recommendations and achievement of our vision—one
in which our oceans and coasts are clean, safe, sustainably managed, and preserved for the
benefit and enjoyment of future generations.

Respectfully,

7/%» 2 A,

James D. Watkins
Admiral, U.S. Navy (Retired)
Chairman
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September 2004

The Honorable William H. Frist, M.D.
Majority Leader

United States Senate

Washington, D.C. 20510

Dear Mr. Leader:

I am pleased to submit for your consideration An Ocean Blueprint for the 21st Century, the
final report of the U.S. Commission on Ocean Policy. As mandated by the Oceans Act of
2000, this report contains balanced and practical proposals for the establishment of a
comprehensive and coordinated ocean policy for our nation. The sixteen Commissioners,
appointed by President Bush and representing diverse interests and experience, unanimously
support the Commissions’ findings, recommendations and vision for the future.

The value of the oceans and coasts to the nation is immense and their full potential
remains unrealized. Over half the U.S. population lives in coastal watershed counties and
roughly one-half of the nation’s gross domestic product ($4.5 trillion in 2000) is generated
in those counties and in adjacent ocean waters.

However, there is widespread agreement that our oceans and marine resources are in
serious trouble, increasingly affected by rapid growth along our coasts, land and air pollution,
unsustainable exploitation of too many of our fishery resources, and frequently ineffective
management. The consistent message we heard throughout the country is that we must act
now to halt continuing degradation.

We believe that a historic opportunity is at hand to make positive and lasting changes
in the way we manage our oceans. The comments we received from Governors of states and
territories, tribal leaders, industry, nongovernmental organizations, and the public at large
were strongly supportive of our assessment of declining ocean and coastal conditions, the
need for a new management approach, and our call for immediate action.

A comprehensive and coordinated national ocean policy requires moving away from the
current fragmented, single-issue way of doing business and toward ecosystem-based manage-
ment. This new approach considers the relationships among all ecosystem components, and
will lead to better decisions that protect the environment while promoting the economy and
balancing multiple uses of our oceans and coasts.

The Commission, therefore, considers the following actions essential. First, a new
national ocean policy framework must be established to improve federal coordination and
effectiveness. An important part of this new framework is strengthening support for state,
territorial, tribal, and local efforts to identify and resolve issues at the regional level. Second,
it is also critical that decisions about ocean and coastal resources be based on the most
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current, credible, and unbiased scientific data and information. Finally, formal and informal
ocean education should be strengthened to better engage the general public, cultivate a
broad stewardship ethic, and prepare a new generation of leaders to meet future ocean
policy challenges.

Implementation of the Commission’s recommendations, which will require a new and
modest investment over current funding levels, can create a system that sustains our resources
and generates significantly greater benefits for our nation. We have recommended creation of
an Ocean Policy Trust Fund that will dedicate funds generated from ocean activities to
implement our Ocean Blueprint for the 21st Century.

The urgent need for action is clear. It is equally clear that, by rising to the challenge today
and addressing the many activities that are affecting our continent at its edges, our nation can
protect the ocean environment, create jobs, increase revenues, enhance security, expand trade,
and ensure ample supplies of energy, minerals, food, and life-saving drugs.

Our report is just the beginning of what must be a sustained effort. The Commission
encourages Congress to work with the Administration, the Governors, and other stakeholders
to implement our recommendations.

On behalf of all sixteen Commissioners, I would like to express our appreciation for this
opportunity to serve our nation as members of the U.S. Commission on Ocean Policy. It has
been a privilege to contribute to a new age of ocean awareness and stewardship. Although
our work officially ends ninety days after submission of this report, we stand ready now and
in the future to assist in the implementation of our recommendations and achievement of
our vision—one in which our oceans and coasts are clean, safe, sustainably managed, and
preserved for the benefit and enjoyment of future generations.

Sincerely,

as D g

James D. Watkins
Admiral, U.S. Navy (Retired)
Chairman

cc: The Honorable Tom Daschle
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September 2004

The Honorable J. Dennis Hastert
Speaker of the House of Representatives
Washington, D.C. 20515

Dear Mr. Speaker:

I am pleased to submit for your consideration An Ocean Blueprint for the 21st Century, the
final report of the U.S. Commission on Ocean Policy. As mandated by the Oceans Act of
2000, this report contains balanced and practical proposals for the establishment of a
comprehensive and coordinated ocean policy for our nation. The sixteen Commissioners,
appointed by President Bush and representing diverse interests and experience, unanimously
support the Commissions’ findings, recommendations and vision for the future.

The value of the oceans and coasts to the nation is immense and their full potential
remains unrealized. Over half the U.S. population lives in coastal watershed counties and
roughly one-half of the nation’s gross domestic product ($4.5 trillion in 2000) is generated
in those counties and in adjacent ocean waters.

However, there is widespread agreement that our oceans and marine resources are in
serious trouble, increasingly affected by rapid growth along our coasts, land and air pollution,
unsustainable exploitation of too many of our fishery resources, and frequently ineffective
management. The consistent message we heard throughout the country is that we must act
now to halt continuing degradation.

We believe that a historic opportunity is at hand to make positive and lasting changes
in the way we manage our oceans. The comments we received from Governors of states and
territories, tribal leaders, industry, nongovernmental organizations, and the public at large
were strongly supportive of our assessment of declining ocean and coastal conditions, the
need for a new management approach, and our call for immediate action.

A comprehensive and coordinated national ocean policy requires moving away from the
current fragmented, single-issue way of doing business and toward ecosystem-based manage-
ment. This new approach considers the relationships among all ecosystem components, and
will lead to better decisions that protect the environment while promoting the economy and
balancing multiple uses of our oceans and coasts.

The Commission, therefore, considers the following actions essential. First, a new
national ocean policy framework must be established to improve federal coordination and
effectiveness. An important part of this new framework is strengthening support for state,
territorial, tribal, and local efforts to identify and resolve issues at the regional level. Second,
it is also critical that decisions about ocean and coastal resources be based on the most
current, credible, and unbiased scientific data and information. Finally, formal and informal
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ocean education should be strengthened to better engage the general public, cultivate a
broad stewardship ethic, and prepare a new generation of leaders to meet future ocean
policy challenges.

Implementation of the Commission’s recommendations, which will require a new and
modest investment over current funding levels, can create a system that sustains our resources
and generates significantly greater benefits for our nation. We have recommended creation of
an Ocean Policy Trust Fund that will dedicate funds generated from ocean activities to
implement our Ocean Blueprint for the 21st Century.

The urgent need for action is clear. It is equally clear that, by rising to the challenge today
and addressing the many activities that are affecting our continent at its edges, our nation can
protect the ocean environment, create jobs, increase revenues, enhance security, expand trade,
and ensure ample supplies of energy, minerals, food, and life-saving drugs.

Our report is just the beginning of what must be a sustained effort. The Commission
encourages Congress to work with the Administration, the Governors, and other stakeholders
to implement our recommendations.

On behalf of all sixteen Commissioners, I would like to express our appreciation for this
opportunity to serve our nation as members of the U.S. Commission on Ocean Policy. It has
been a privilege to contribute to a new age of ocean awareness and stewardship. Although
our work officially ends ninety days after submission of this report, we stand ready now and
in the future to assist in the implementation of our recommendations and achievement of
our vision—one in which our oceans and coasts are clean, safe, sustainably managed, and
preserved for the benefit and enjoyment of future generations.

Sincerely,

ane D o

James D. Watkins
Admiral, U.S. Navy (Retired)
Chairman

cc: The Honorable Nancy Pelosi



U.S. CoOMMISSION ON OCEAN PoOLICY

Chairman Frank Muller-Karger, Ph.D.
Admiral James D. Watkins, USN (Ret.) Professor, College of Marine Science,
Chairman and President Emeritus, University of South Florida
Consortium for Oceanographic Research
and Education, Washington, D.C. Edward B. Rasmuson

Chairman of the Board of Directors,
Robert Ballard, Ph.D. Wells Fargo Bank, Alaska

Professor of Oceanography,
Graduate School of Oceanography,
University of Rhode Island

Ted A. Beattie
President and Chief Executive Officer,
John G. Shedd Aquarium, Illinois

Lillian Borrone
Former Assistant Executive Director,
Port Authority of New York and New Jersey

James M. Coleman, Ph.D.
Boyd Professor, Coastal Studies Institute,
Louisiana State University

The U.S. Commission on Ocean Policy- (I-r) front row: Professor Marc J. Hershman;
Dr. Thomas R. Kitsos (Executive Director); Mr. Ted A. Beattie; and Dr. Paul A.
Ann D’Amato Sandifer. Second row: Mr. Lawrence Dickerson; Mrs. Lillian Borrone; Ms. Ann
Chief of Staff, Office of the City Attorney, D'Amato; and Mr. Paul L. Kelly. Back row: Mr. Christopher Koch; Mr. Edward B.

Rasmuson; Dr. James M. Coleman; Admiral James D. Watkins, USN (Ret.)
(Chairman); Mr. William D. Ruckelshaus; Dr. Andrew A. Rosenberg; Vice Admiral
Paul G. Gaffney II, USN (Ret.); Dr. Robert Ballard; and Dr. Frank Muller-Karger.

Los Angeles, California

Lawrence Dickerson

President and Chief Operating Officer,

Diamond Offshore Drilling, Inc., Texas Andrew A. Rosenberg, Ph.D.
Professor, Department of Natural

Vice Admiral Paul G. Gaffney II, USN (Ret.) Resources and Institute for the Study

President, Monmouth University, of Earth, Oceans, and Space,

New Jersey University of New Hampshire

Marc J. Hershman William D. Ruckelshaus

Professor, School of Marine Affairs, Strategic Director, Madrona Venture Group,

University of Washington Seattle, Washington

Paul L. Kelly Paul A. Sandifer, Ph.D.

Senior Vice President, Senior Scientist, National Oceanic

Rowan Companies, Inc., Texas and Atmospheric Administration,
South Carolina

Christopher Koch

President and Chief Executive Officer, Executive Director

World Shipping Council, Washington, D.C.  Thomas Kitsos, Ph.D.



SCIENCE ADVISORY PANFL

Donald E Boesch, Ph.D.
President, University of Maryland Center
for Environmental Science

Kenneth Brink, Ph.D.

Director, Coastal Ocean Institute and
Rinehart Coastal Research Center,
Woods Hole Oceanographic Institution

Daniel W. Bromley, Ph.D.
Anderson-Bascom Professor of Applied
Economics, University of Wisconsin-
Madison

Otis Brown Ph.D.

Dean, Rosenstiel School of Marine
and Atmospheric Science, University
of Miami

Biliana Cicin-Sain, Ph.D.

Director, Gerard J. Mangone Center for
Marine Policy and Professor of Marine
Policy, University of Delaware

Robert A. Frosch, Ph.D.

Senior Research Associate, John E Kennedy
School of Government, Harvard University
and former NASA Administrator

Robert B. Gagosian, Ph.D.
President and Director, Woods Hole
Oceanographic Institution

J. Frederick Grassle, Ph.D.
Director, Institute of Marine and
Coastal Sciences, Rutgers, The State
University of New Jersey

D. Jay Grimes, Ph.D.

Provost, Gulf Coast and Director,
Gulf Coast Research Laboratory,
University of Southern Mississippi

@ AN OCEAN BLUEPRINT FOR THE 21ST CENTURY

Susan Hanna, Ph.D.
Professor, Marine Economics,
Oregon State University

Ray Hilborn, Ph.D.

Richard C. and Lois M. Worthington
Professor of Fisheries Management, School
of Aquatic and Fishery Sciences,
University of Washington

DeWitt John, Ph.D.
Director, Environmental Studies Program,
Bowdoin College

Geraldine Knatz, Ph.D.
Managing Director of Development,
Port of Long Beach, California

Marcia McNutt, Ph.D.
President and Chief Executive Officer,
Monterey Bay Aquarium Research Institute

Jacqueline Michel, Ph.D.
President, Research Planning, Inc.

Edward L. Miles, Ph.D.

Virginia and Prentice M. Bloedel Professor
of Marine Studies and Public Affairs, School
of Marine Affairs, University of Washington

Michael K. Orbach, Ph.D.

Director, Marine Laboratory and Coastal
Environmental Management Program,
Nicholas School of the Environment and
Earth Sciences, Duke University

John A. Orcutt, Ph.D.

Deputy Director for Research, Scripps
Institution of Oceanography and Director,
Center for Earth Observations and
Applications, University of California,
San Diego



Shirley A. Pomponi, Ph.D.
President and CEO, Harbor Branch
Oceanographic Institution, Inc.

David B. Prior, Ph.D.
Provost and Executive Vice President,
Texas A&M University

Andrew R. Solow, Ph.D.
Director, Marine Policy Center,
Woods Hole Oceanographic Institution

Robert C. Spindel, Ph.D.
Director Emeritus, Applied Physics
Laboratory, University of Washington

Carolyn A. Thoroughgood, Ph.D.
Dean, College of Marine Studies and
Director, Sea Grant College Program,
University of Delaware

Sharon Walker, Ph.D.
Administrator, J.L. Scott Marine Education
Center and Aquarium and Professor,
Department of Coastal Sciences, College
of Science and Technology, University of
Southern Mississippi

Warren M. Washington, Ph.D.
Senior Scientist, National Center for
Atmospheric Research and Chair,
National Science Board

Robert M. White, Sc.D.

President Emeritus, National Academy
of Engineering and former NOAA
Administrator

USCOP File Photo



COMMISSION STAFF

Thomas Kitsos
Executive Director

Colleen (Lee) Benner
Associate Director, Administration

Christine Blackburn
Policy Associate, Research, Education
and Marine Operations

Sylvia Boone
Administrative Officer

Brooks Bowen
Policy Associate, Stewardship

Laura Cantral
Associate Director, Governance

Polin Cohanne
Executive Assistant to the
Executive Director

Angela Corridore
Policy Associate, Stewardship

Aimee David
Policy Associate, Governance

Morgan Gopnik
Senior Advisor

Peter Hill
Special Assistant to the Executive Director
for Government Relations

Michael Kearns
Special Assistant to the Executive Director
and Assistant Project Manager

Gerhard Kuska
Policy Associate, Governance

Frank Lockhart
Policy Associate, Stewardship

@ AN OCEAN BLUEPRINT FOR THE 21ST CENTURY

Macy Moy
Special Assistant to the Chairman

Kate Naughten
Public Affairs Officer and Project Manager

Roxanne Nikolaus
Policy Associate, Research, Education
and Marine Operations

Stacy Pickstock
Administrative Assistant

Robyn Scrafford
Administrative Assistant

Ken Turgeon
Associate Director, Research,
Education and Marine Operations

CAPT Malcolm Williams, USCG (Ret.)
Associate Director, Stewardship

Former Staff

Amie Chou

CMDR Peyton Coleman, USCG
Katherine Gallagher

CDR James Jarvis, USN
Margretta Kennedy

RADM Timothy McGee, USN
Patrick Newman

LCDR Justin Reeves, USN
Terry Schaff

CAPT David W. Titley, USN
Deborah Trefts

Jennifer Welch

CAPT George White, NOAA Corps



ACKNOWLEDGEMENTS

n effort of this magnitude could not have been completed without the help of many

dedicated people. The Commission is deeply grateful to the scores of individuals who
provided testimony, technical input, insightful comments, figures and photographs,
production help, and many other forms of assistance in completing this momentous task.

A complete record of testimony presented to the Commission can be found in
Appendices 1 and 2, and on the Commission’s Web site at www.oceancommission.gov.
These presentations were invaluable in communicating the problems facing our oceans
and coasts—and suggesting positive solutions.

A number of consultants were instrumental in helping the Commission conduct its
meetings and complete its report, particularly in the following areas:

Meeting facilitation, strategy, and advice—John Fhrmann and Jay West of
the Meridian Institute, and Philip Angell.

Research, writing, and editing—Charles Colgan, M. Richard DeVoe, Peter
Fippinger, Jeremy Firestone, Gabriela Goldfarb, Montserrat Gorina-Ysern,
Ray Kammer, Fredrika Moser, Joan O’Callaghan, Julie Phillips, Ellen Prager,
Robert Wayland III, and Bill Woodward.

Public relations—Scott Treibitz, David Roscow, Victoria Sackett, and Dean
Tinnin of Tricom Associates, and Herbert Rosen.

Report design and production—Cynthia Cliff, James Durham, and Lisa
Wells of Janin/Cliff Design, Inc.

Web site development and maintenance—Tom LaPoint, Jerry Lau, and
Davida Remer of the National Oceanic and Atmospheric Administration’s
National Ocean Service.

The members of the Commission’s Science Advisory Panel (listed in the preceding
pages) were at our side from start to finish, answering questions, clarifying technical
points, preparing and reviewing written materials, and generally sharing their decades of
collective wisdom. In addition, we extend our thanks to the following individuals who
served as researchers, reviewers, and wise advisors, or helped in dozens of other ways:

Craig Allen, Donald Anderson, Anthony Andrady, Lori Arguellas, Stefano Belfiore, Joan
Myers Bondareff, Nicole Breznock, Richard Brill, David Brower, R. Steven Brown, Joedy
Cambridge, James Carlton, Thomas Chase, David Colson, James Corbett, Barry Costa-
Pierce, Penelope Dalton, Shelley Dawicki, Richard Delaney, Jessica Demian, Alex Echols,
Carolyn Elefant, Amanda Enser, Karen Foerstel, Kim Fulton-Bennett, Marc Gaden, Joseph
Geraci, Roger Germann, W. Rockwell Geyer, Suzanne Giles, David Godschalk, James
Good, Shannon Gordon, Dale Green, Karl Gustavson, Kathryn Hayes, Amy Heywood,
Barbara Hinthorn, Robert Hofman, Edward Houde, John Justus, Geri Kantor, Jill Karsten,
David Keeley, Jim Kent, Joanna Knight, Robert Knox, Kei Koizumi, Jennie Kopelson,
Judith Krauthamer, Stephen Leatherman, James R. Lyons, Tony MacDonald, Elizabeth
Martin, Emily McBride, Tom McCann, Shannon McCoy, David McGrath, James Murley,
Savithri Narayanan, Scott Newsham, John Ogden, Rafael Olivieri, Joan Oltman-Shay, John
O’Shea, Edward Page, Richard Pittenger, Eugene Proulx, Timothy Ragen, Andrew Read,



Robert Richmond, Robert Ross, Amy Schick, Sarah Schoedinger, Gerry Schubel, Richard
Seymour, Seba Sheavly, Rexford Sherman, Andrea Sanico, Judson Starr, Denise Stephenson-
Hawk, Robert Stickney, Maurice Tarares, Joanne Tromp, Nicole Vickey, Daniel Walker,
Ferris Webster, Robert Weller, and Art Wong.

The members and staff of the Pew Oceans Commission, led by the Honorable Leon
Panetta, also deserve our recognition and thanks for their contributions to the development
of a new national ocean policy and their steadfast support for the work of this Commission.

Input from Governors and other state-level representatives and groups were invaluable
to the development of this report. The official comments from thirty-seven state and terri-
torial Governors and five tribal leaders can be found in the Special Addendum to this report,
and on the Commission’s Web site at www.oceancommission.gov. Special thanks go to the
members and staff of the Coastal States Organization and the National Governors Association
for their critical roles in conveying state level interests and perspectives.

Although too numerous to list by name, the Commission extends its heartfelt
appreciation to the many knowledgeable and dedicated federal agency employees who
supplied detailed information, answered a barrage of questions, and offered excellent
advice. Particular thanks go to the Council on Environmental Quality for its role as the
Administration’s chief liaison to the Commission.

We also appreciate the support provided to the Commission by the Members of Congress
and their staffs, in particular those who serve on committees with key jurisdiction over
ocean and coastal issues and who have closely followed the progress of the Commission’s
work. This includes the Members and staff of the Senate Committee on Commerce,
Science and Transportation, and the Committee on Appropriations, as well as the House
Committees on Science, Resources, and Transportation and Infrastructure. Additional
thanks are extended to the Members of the House Oceans Caucus and their staff.

Finally, the work reflected in this report would simply not have been possible without
the support and dedication of a talented group of professionals, the members of the
Commission staff, to whom we extend our deepest gratitude for their tireless effort on
behalf of a new national ocean policy.

AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



CONTENTS

Letter to the PreSIdent ... ..ot vii
Letter to the Senate Majority Leader ....... ..ot ix
Letter to the Speaker of the HOUSE ..ot xi
Members of the U.S. Commission on Ocean POLiCy ..o xii
Members of the Science AdViSOTY Panel..........ccoerririririririeeeeerreeeeee e Xiv
CommMUSSION STATT ... xvi
ACKNOWIEAZEIMEINLS. ... xvii
EXECUTIVE SUMMARY w.ooooooooioioooeeeeeeeeeeeeeeeeeeeeeeeeeee e 1
PART I

OUR OCEANS: A NATIONAL ASSET

CHAPTER 1

RECOGNIZING OCEAN ASSETS AND CHALLENGES ...oooooovvoveuuennnnceneccecennnnns 30

Evaluating the Vast Wealth of U.S. Oceans and Coasts...........cccceueuruncurunccinccuniceneceneceens 30
Economic and Employment Value ..........cccoiiiiiiccceesecccese e 30
Marine Transportation and POTS..........ccooiririicrrcccceee e 32
MATINE FISRETIES ....ociiuieiiieieie ettt ea e ee s e 32
Offshore Energy, Minerals, and Emerging Uses..........ccccceurrenrcurirnencceneneneceeenceeeeenes 33
Human Health and Biodiversity .......cocoeeioririeirre e 33
Tourism and ReCTEATION.........cccoviiiiiie s 35
C0aStal ReAL ESTALE .....cvueeeeerireeeie ettt 36
INONMATREE VALUES ...ttt ae e enee 36

Undermining America’s Ocean and Coastal ASSets.........cccriucururinciucuririnceesereecceceneeceaas 38
Degraded WALETS. ..ottt 38
ComPromiSed RESOUICES .......eueuiiireeeieririeeee e eee e se e ees e e eeeneaen 40
Conflicts Between Man and NAUTe .......c.cocoreureinireeenneceeeereseseeeesesesseeseseeesseeneeeeens 41

Acting Today for TomOIrrow’s GeNeTAtioNS ........cc.curuiucucururercriceseeecee e seceaenees 44

CHAPTER 2

UNDERSTANDING THE PAST TO SHAPE

A NEW NATIONAL OCEAN POLICY..ooiiiicceeeeissesssssssssssssssssssesseseeee a8

Ocean Policy from World War II to the Oceans Act of 2000........cccconnnnnrnncnnnnncncnenes 48
FOTMAative YRATS. ... .o et 48
From Sputnik t0 STrAatto .......c.ouriiiuiiiiccce s 19
Years Of ACHVISITL .....ucueeieicceete ettt 51
Contention and StAleMALe ..o 53
Search fOr CONETOIICE .. ..u i 54
Consensus for CRAIEE ....... ..o 55

Launching the U.S. Commission on Ocean POLiCy ... 55
A Broad Mandate ..o 55
The Commission MemDbers ... 56
How the Commission Did Its WOTK..........cooiiiiiiiiii s 56
The Preliminary Report and Governor’s COmMMments.............ocoeeueerereeeeeerereceereerenccnenes 59

THE RESUIL .ot e e 59




CHAPTER 3

SETTING THE NATION’S STGHTS .....ooouuuuemmmmmmimsmissssssssesseneenesseeeeesseessessssssssssssssssssnns 60
Imagining a Brighter FULUTE. ........ccoiiiiiie e 60
Building Ocean Policy on Sound Guiding Principles ... 61
Translating Principles into POLCY ..o 63
Ecosystem-based Management ..o 63
Science for DeciSion MaKing. ... sesesees 67
Effective Ocean GOVEITIATICE .........ccueururcrreeeeireeceeeeerceeeeeesesesss s sesseeee s seesee s eeessaesnes 68
PUDLIC EQUCATION «.ei ettt 68

PRIMER ON OCEAN JURISDICTIONS:
DRAWING LINES IN THE WATER ..o 70

PART II
BLUEPRINT FOR CHANGE:
A NEW NATIONAL OCEAN PoLicYy FRAMEWORK

CHAPTER 4
ENHANCING OCEAN LEADERSHIP AND COORDINATION ....oocoovviroraae. 76
Making Improvements at the National Level..........c.cooiiiiiicccecccceececeas 76
National Ocean CoUNCIl..........ooiii e 79
Assistant to the Presidernit ... ..o e 80
President’s Council of Advisors on Ocean Policy......ccoorrererenenennenenennnenenesenese e 81
Other Needed ELEIMENTS........ccoiiiiiiiicceeec s 81
CHAPTER 5
ADVANCING A REGIONAL APPROACH ......ooiiiimrrrrrrrreeeceeeeeeemmmmsmssmamsnnsssssssssssssesee 86
Addressing Issues Across Jurisdictional Lines .........ccooveeoirrrieinnneccereeees e 86
Facilitating Bottom-up RESPOTISES ........cururuiuiuiuiiiiietceeee sttt 87
National Support and Guidelines...........ccccociiiiiiiiic s 87
Nature and Functions of Regional Ocean Councils............cococcuririniicrnnncoccincccenns 20
Building on Existing Regional INTHAtIVES .....c.cccovrerereriririrircicrcrce s 921
Enhancing Federal Support for a Regional Approach ..., 92
Federal Agency CoordiNation ........ooueueocririrecrrirereeec e eae s 92
Moving Toward Common Regional Boundaries...........ccccccinirriinciincncccncnccenns 92
Meeting Regional Research and Information Needs ...........cooccuiiiniiicinniiccinncccneeceeas 924
Developing Regional ECOSYStem ASSESSITIEILLS .........c.cuuruiurucururericueererecacecesesccasaeeseecseseseeas 26
CHAPTER 6
COORDINATING MANAGEMENT IN FEDERAL WATERS..........mmmmmemmnnns 98
Meeting GrOWING NEES ..ot 98
Clarifying Offshore Responsibilities. ..........ooocuiuiiiiiiniiicccsse e 100
Establishing a Coordinated Offshore Management Regime...........ccccoococurininiicinncccnnns 100
A Fair Return for the Use of Offshore Resources..........ccoocoieurrnnccnnncnccinrcccenes 102
Employing Marine Protected Areas as a Management Tool .........coooeoerverrencnnncccncneneenes 103

@ AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



FedeTal BITOTES - e e e e e 103

The Role of Marine Protected ATeas.........coociururiiruriririieieircneee e 104

INAtIONAL TNTETESLS ...t 105

Regional and Local Stakeholders............ccoiiiiiiccccee e 106
CHAPTER 7
STRENGTHENING THE FEDERAL AGENCY STRUCTURE .....cooooooviiiiirirranas 108
Reorganizing to Support an Ecosystem-based Management Approach...............cccccc...... 108
Reviewing Previous Reorganization Proposals.............ccccooiiinciiniciincceceeecnenns 109
Strengthening NOAA: Phase L........ccoic e 110
Consolidating Ocean and Coastal Programs: Phase IT............cccccociiniiinnnicnnceccens 112
Managing All Natural Resources in an Ecosystem-based Management

PaN 0753 (o= U] B o 0 T2 LY 1 115

CHAPTER 8
PROMOTING LIFELONG OCEAN EDUCATION .......oooommmmereeeeerererceeessecssssssssss 122
Strengthening the Nation’s Ocean AWATENeSs ..........ccccrrcerucururirccurureriecceeesescsseeseceaeees 122
Ocean SteWardShIP ..o 123
SCIETNICE LIRTACY ....eiuieiiieieece ettt 123
Future Ocean Leaders .........oououiririiiiiirrrereeerreerires e 123
Crosscutting THEIMIES ..o 124
Building a Collaborative Ocean Education NetWork ..........cooeeeiinninnncnnncncncnenencnereneenes 124
Participants in Ocean EdUCAION ..ot 124
Coordinating Ocean EdUCATION. .........ccccuiuririiiirirccciec e 125
Funding and ASSESSINIEIIE .........ccuruririiurueirireceete e ee et 128
Linking the Research and Education Communities...........ccccocuecunecmneicerencenescicenennes 129
Incorporating Oceans into K-12 EAUCAtiON. ........cooiiiiiiiiiiiccicceceecccceecce s 130
Using Ocean-based Examples to Meet Education Standards...........ccccovrererererinrenenens 131
Bridging the Gap between Scientists and EdUcators..........ccccoceniocrrnncoccinncnccens 133
Investing in Higher Education and the Future Ocean Workforce.........ccccccoeviirrrccnnne. 136
The Leadership VOId.......oorreriierrereseersres sttt neneneneas 137
Drawing Students into the Field............oooeeeeeecceeecenes 137
Expanding Graduate Educational Opportunities............ccccoueeururenccrcnerescceencnecnas 138
WOTKEOTCE NEEAS. ......ceeeecieieiee et neen 139
Specific Federal Responsibilities............ccccrriiuririincciincciciceeccc e 139
Strength through DIVerSity ...... ..o 141
Bringing the Ocean and Coasts to All AMeTICANS.......ccceuririiuririrircrcercceeee e 142
Multifaceted APPrOACHES .......ociuririricceer e 142
Coordinating MeESSAZES ........c.ccrcrmcuuieiemeieerereiciee e neeeeeas 143

Broad OULTCACK .. ..o 144



PART IV
LiviING ON THE EDGE: ECONOMIC GROWTH AND
RESOURCE CONSERVATION ALONG THE COAST

CHAPTER 9
MANAGING COASTS AND THEIR WATERSHEDS w.ooeooeeeeeeeeeeeee

Attracting Crowds, Creating OPPOTTUNITIES ......c.eueoieirereiiacreeeeercreeieeceere e
IMPlications Of GIOWTN......cruiueiiicecirr e
Strengthening Coastal Planning and Management...........cccccoorurernicnenncnscsenenccenes
Multi-layered Decision MaKing..........ccciiiruririiirieiccces s
Federal Area-based Coastal PrOgrams. ..........cocoiuiuriioiiuriiinccicecinccccesce e
Other Relevant Federal PrOgrams..........cccooriiucurininiceninencceieercccie e
Linking Coastal and Watershed Management..........ccccccvvueueoerrreenencreneeen e
Linking Coastal and Offshore Management.............ccoccuroiuiiiiiiniiencnenccsceecceeceeceeas
Increasing Understanding of Coastal ECOSYStEIMS ...........ococcucuriicuniririnccicirenccc s

CHAPTER 10

GUARDING PEOPLE AND PROPERTY AGAINST
INATURAL HAZARDS et e s sesereee e s s s eeeennenen

Assessing the Growing Cost of Natural Hazards ............ccoooccirniicinncnnnccccececenas
Improving Federal Management of Hazards in Coastal Areas............cccccerncicurincncccnnne
Changing Inappropriate Federal INCentives..........ccccocuriniirrniniicincecccceseceeeneee
Improving Understanding ...t
The National Flood Insurance Program .......ccccccocoeeurueornrineecncrereecn s
Hazard Mitigation Planning............cocoerrrrriiirrrseres e

CHAPTER 11
CONSERVING AND RESTORING COASTAL HABITAT oo

Assessing the Threats to Coastal Habitat ........coourioirrinnrcecrc e
Conserving Coastal Habitat............coooiiiiiiicccirecee e

Habitat Conservation PTOGIAIMS. .........cccuiiiucuriricciciierecc s
Restoring Coastal HabItat ... s
Improving Habitat Conservation and RestOration............ccccucurcrrerinccinenencncccesceeeeenes
Enhancing Information and Understanding.............ccocoeeeerrrrccrrcccececeeeeceeeeeeeees
Protecting the Nation’s Wetlands: A Special Case......c.cceoverrieueonrneeenrereescreeeeeeeeeeeeenes

CHAPTER 12
MANAGING SEDIMENT AND SHORELINES ..o

Understanding the Dual Nature of Sediment............ccoooiiininnnccceccee e
Reviewing Federal Roles in Sediment Management...........coveueocrrerueoencrenunencneneneeenereneenes
Altering Sediments through Human Intervention............ccccooeeinorccncncccnencscceeneens
Changing Sediment QUANTItIES ...........ccceuruririririrericccre e
Changing Sediment QUAlity .........ccooiirriiic e
Developing Regional Strategies for Sediment Management ............cccoceeeereeeeeceercceennns
Moving Toward Regional Sediment Management at USACE.........cccccovvrerererirnnenens
Weighing the Costs and Benefits of Dredging.........ooeaereererenenenenenenesenenesenene e
Navigational DIedging .........cccciiriiccee e e
Beneficial Uses of Dredged Material...........cccccuiiiiiiiicinccceccccesesccceesccenas

AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



Techniques of Cost-Benefit ANalysis .........ooooiiiiiiriiiircecc e 187

National and Regional Dredging Teams..........ccccrurcrurururenecurerercneeceereseseeeeseseeeeeneens 187
Improving Understanding, Assessment, and Treatment ........ccococreeueercrereeencnereneeaenereneenes 188
Coordinated Strategy Needed...........coooiiiiiiccc e 188
Contaminated SEdiMeNt.........couruiueuririririeieieieie et 189

CHAPTER 13

SUPPORTING MARINE COMMERCE AND TRANSPORTATION................... 192
Connecting People, Places, and Products...........ccocceirnicincncceiesecceeseecceeeseeenens 192
Value of the Marine Transportation SYSteIM ..........coucrucururercucurerececeserescsceeeseceaeees 192
Components of the Marine Transportation SYStem..........cccccercrucurmrcecccueeneecccenenens 193
Positioning the U.S. Marine Transportation System for the Future ..........cccoocoveevccnee. 196
Federal ROLES ...ttt 197
Links to the National Transportation Infrastructure...........cocoeevrrererirrrenerensnnenens 198
INfOrMAtioN NEEAS ... c.viieareciee ettt 199
Emergency Preparedness ..o 200
PART V

CLEAR WATERS AHEAD:
COASTAL AND OCEAN WATER QUALITY

CHAPTER 14

ADDRESSING COASTAL WATER POLLUTION ..o 204
Stopping the Degradation of Coastal Waters..........cvrrrerurmrrrececeeeie e 204
Reducing Point Sources of POIUHON ........c.coccuiiiiiiiiicccccececececsece e 205
Existing Management TOOLS..........ccccuiiiiicrcccc e 207
MajOT POINE SOUTCES......coiiiiiccccce e 208
Improving the Control of Point SOUTCES...... ..o 211
Increasing the Focus on Nonpoint Sources of POllution .........ccccvvrrrrrrccccccccee 212
Existing Management TOOIS........cccoirriiiirercerccce e 213
Major NONPOINE SOUTCES .....vviiiiieicicceieiee et 215
Improving the Control of Nonpoint SOUICES ...........cccccurcuririrnicicenncceseseeee e 217
Collaboration at the Watershed Scale ..o 222
International EFfOTts ......coiiiiii e 222
Addressing Atmospheric Sources of POIUON ......oociiuririniiiicccc e 223
Improving Control of AtmMOSPheric SOUTCES........ccrurmrurrrerieecereeceeeeee e 223

CHAPTER 15

CREATING A NATIONAL MONITORING NETWORK...ooorrrrrrrerereercccccsssssisisias 226
Recognizing the Value of MONITOTING.........ciiiiiirreree e 226
Monitoring at the Federal Level.........cooiiiriiee s 227
Federal PrOZIamS .......c.c.iiiiccc e e 228
Shortcomings in Federal Programs...........cccooocicuririnciciiencccecerccccesesce e 229
Promoting Interagency Coordination...........oouirriirirurirccccieeecc s 230
Ensuring Comprehensive, Coordinated COVETage ..........eccururinicururerinccirerenccciseseeeeeenes 231
Creating an Effective Monitoring NetwWork ..........ccccciriniinrnncnrreccerreee s 232
System Goals and ODJeCtIVES.......c.coirerueueiririrec et 232
SyStem DESIZIN ... 233
Technical CoOrdiNatioN.........ccoicuiuiiriicicreccc e 233




Periodic Review and ModifiCation...........ccoiiiiiiniiiiicceercccce e 233
Design Based on User INPUL ..o 234
Making Data Accessible and Useful........coooorrrreriieceeees e 235

CHAPTER 16

LIMITING VESSEL POLLUTION AND IMPROVING VESSEL SAFETY........... 236
Assessing the Benefits and Risks of Vessel ACHVITIES ...covverererenerenencrenenenenene e 236
Strengthening Vessel Safety, Security, and Environmental Compliance.........ccccccoveurueee. 237
A Culture of Compliance and Safety ...........coocriiiiiiiccccceccc s 237
Flag State Oversight and Enforcement...............coccocoiiiiiiiiiiiiic 238
Port State CONLIOL.....c.ociiiiiiiiii it 240
Reducing Vessel POIUTION. ...t 241
Waste Stream DisCharges.............coooviiiiiiiiii e 241
AGT EIMISSIONS. ... 244
Ol REIEASES ...ttt e 245
Increasing Knowledge to Guide Change...........cccoiciiiniccinncccccreccceseecsc e 248
Improving Awareness of Ocean ACHVItIES .........ccoioiiriiinicirircccce e 249

CHAPTER 17

PREVENTING THE SPREAD OF INVASIVE SPECIES ..o.oooomoooieeeee 252
Acknowledging the Problem ... 252
Assessing Existing APPrOachies ... 253
Federal STAtULES ..ot 253
State and Federal Programs ... s 255
Identifying Major Pathways for Introduction of Non-native Species..............ccccceeennee. 256
Ballast WRLET ......oouiiiiiiiiiiiic ettt e 256
Global Trade in Marine Organisms .............ccoccoiiiiiiiiiincncicieeeeeeeeeee 257
Making Prevention the First Line of Defense...........cccoooiiiiinicccccceees 257
Ballast Water ManageImeTit ..........c.curirurururiccucurereceisesescscaseseseecsas e ses s eececacaas 257
Controlling Other Pathways...........ccciiiiiiiiiccc s 258
Accelerating Detection and ReSPOTISE .........ceoiriruruiririririieecrieecee e ereeaeneeens 259
Improving the Control of Invasive SPecies..........ccocevirerireniiereeceeeeeeees 260
CoO0TdINALEd ACHOT ...ttt e 260
International Partnerships ...........coooiiiiiiiiiii e 261
ReSearCh NE@AS. ...t 262

CHAPTER 18

REDUCING MARINE DEBRIS .....oooiiiuiiemcereeieemieeceessssseeesssssssseesssessssseessssssesseeeee 264
Assessing the Sources and Consequences of Marine Debris ..........cocoeererenerencncnencnncncncnene. 264
Addressing Marine Debris Nationally ..o 265
EXISHNE PTOZTAIMS ... e e 265
INOAAS ROLE ... e et 266
Expanding Marine Debris EffOTts..........ccocoiiiiiiiiiiiiiiieece 267
Reducing Derelict Fishing Gear ...........ccoiiuiiiiiccccccceeesesecc e 269
Ensuring Adequate Facilities for Disposal of Garbage from Ships...........c.cccooviriinrnnnnn. 270

AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



PART VI
OCEAN VALUE AND VITALITY: ENHANCING THE
USE AND PROTECTION OF OCEAN RESOURCES

CHAPTER 19

ACHIEVING SUSTAINABLE FISHERIES ......cooooiiiiiiiiiiiinirinnrnnecceeceeeeeceeenensnsssesnennnnns 274
Contemplating Thirty Years of Fishery Management...........ccceueeeururururueecuecceneeeeeceeenes 274
Building Sustainable Fisheries Based on Sound Science...........ccccoovoiciiicnccincncccnenn. 276
The Value of Science for Wise Management ..........c.cococccururncrcucenenccseseseccesesceeenas 276
Separating Scientific and Management DeciSions...........cccoceveeririereiieneeieneee 277
The Need for Independent ReVIEW ...........ccciiiiiiiiiniiiiiiincccee e 278
Using Default Measures to ENsure Progress..........cccovricurrneoccurinineceeserceeeeeescneenas 279
Making Research ReleVant.........ocueooirruriniririccsceceeee e 280
Strengthening Fishery GOVEINANCe ...........cccoiiiiiriciciiercccceeseee e eseeenenees 283
Clarifying Fishery Management Authority and Jurisdiction............cococccocinniccnene. 283
Improving the Regional Fishery Management Councils ...........cccccocnniviiinniiccnnn. 285
Ending the Race for Fish.......ooiiii e 287
Traditional Management APproaches............cccccrrririiiinnnircsnsreccceseeeeecceeeeeeas 287
Dedicated Access Privileges........ooio e 288
Reducing Overcapitalization of Fishing Fleets ...........ccocccooiiiiniiniiccicceee 290
Improving Fishery ENforcement ....... ..o 291
Fishery Enforcement Mechanisms............ccooooiiiiiiiiiicccirccccecce e 291
Enforcement Partnerships ..........cocooviiiiiiiioiiiiee e 292
Technology for Enforcement ...........ccoviiiiiiiiiiiec e 293
Improving Enforceability as Part of the Management Process..........ccocoeeeueururrcennee 294
Moving Toward an Ecosystem-based Management Approach..........cccocccirrrnicnnenene 295
Linking Fisheries Management with other Regional Concerns..........ccccccocecocincncunes 295
Essential Fish Habitat........ccccciiiiiiriiccccccccce e 297
Reducing ByCatCh. ... ... 298
Managing International FiSheries ..o 299
The Status of International FiSheries .........ooverrrnnicerecce e 299
The Law of the Sea FramewWorK ........cccoiioiirinnicenrcccee e 300
International Fishery Conservation Agreements ...........c..coccoueoueieieieieieneneneenn 300
International Fisheries and Trade ..........c.ccoccociiiiiiiiiiiiiicecc 303

CHAPTER 20
PROTECTING MARINE MAMMALS AND

ENDANGERED MARINE SPECIES.......ooooiiiiieuuuuumnneenneesesessesssssssesesessssssssssssseeseeee 306
Assessing the Threats to Marine POpulations ............cccocevieviiiciiiiiniiiceccee e 306
Marine Mammals ............ccoviiiiiiiiiiii e 306
Endangered SPeCies ..o e 307
Reviewing Authorities and Responsibilities .........ccoooireirrreiinrccr e 309
The Marine Mammal ProteCtion ACt.........coveeriruririririririeerenereesie e 309
The Endangered SPecies ACt ..o 309
Identifying and Overcoming Gaps in ProteCtion ...........ococeccururinicririninccesneeccc s 310
Clarifying Jurisdiction and AUthOTItY .......coocoiiiiiiii e 310
Cooperation With STAtes..........ccciiiiiii e 311
Unclear Permitting and Review Standards ..........cooeeorrreoinnncc e 311
The Meaning of Harassment in the MMPA ..........coooiiiirnnceccceeeneeeeeencneeees 312

The Promise of Programmatic Permitting For Marine Mammals .............cccccccooceeuees 312




Expanding Research and EAUCAtioN .........c.ccoceiiiiiiiiniiiiiiecce 314

Understanding Behavior and Human Impacts............ccooeriiiiinnnncnneccceeeeeene 314
Effects of Noise on Marine Mammals ............coooooooiioeeeeeeeeeeeeee e 315
Public Education and OUtreach...........c.oooveoviioeieeee e 316
Applying Ecosystem-based Management Principles ...........ccccoroicinncinincnccnncncenas 316
| DTo 10 TIc] 6 Tell2 Yol (o) o NN 316
International CoOTdINMATION. .. .....oo.iieieeeeeeee et ee e eeeaeen 318

CHAPTER 21

PRESERVING CORAL REEFS AND OTHER CORAL COMMUNITIES......... 320
Assessing the Status of Coral ECOSYSEMS.......cc.cuiuiiiiruriiinicicicirceccciseec e 320
The Distribution of Coral ECOSYSTEIMS .......c.ooeiuiururiiiciiienccicirescccsesc e 320
The Value of Coral ECOSYSIEIMS .......cuviiuiiiiiiiiiiiiiieie et 321
Threats t0 COral ECOSYSTEINS ....curvruiuiirerieeicrerieeecreeeeeeeseseseeeesesasaes e sseseseeeeesseeaeneeaeaes 322
Managing U.S. Coral RESOUICES ...........ccoiiiiiiiiiiiicic i 323
Federal Agency Roles and Responsibilities..............c.ccocooiniiiiiiiniiiiie 323
Interagency and Intergovernmental Coral Reef Management Initiatives................. 324
Improving the Management of U.S. Coral Resources ............cccoceccurunincccirinincccenencns 325
Promoting International Coral Reef INitiatives .........ccccornrruririnicccerrcceeerceeeeceeeens 326
Creating More Sustainable Harvesting Practices............ccocvoviiiiiiiienienieicee 327
Improving Understanding of Coral ECOSYStemMS ...........cccucuiuruiucuniciiecesecieicesececececeeans 327

CHAPTER 22

SETTING A COURSE FOR SUSTAINABLE MARINE AQUACULTURE ......330
Acknowledging the Growing Significance of Marine Aquaculture ..............cccccceoeine. 330
Addressing Environmental Impacts of Aquaculture.............oocooeoiiiiiiiiiii 331
Dealing with Uncertainties in the Existing Management Structure ...............ccccccoeeeeee. 332
Marine Aquaculture in Offshore Areas ............cocooiiiiiiiiiiiiie 332
The Current Regulatory Conundrum ...........ccoviiiiiiiniiiieniiiee e 332
Developing a New Marine Aquaculture Management Framework .............ccccccocoiicnne. 333
Co0rdinated ACHOM .....viiiiiciricecc ettt 333
L53070) (30013 s L= o ) o U PP 334
Increasing the Knowledge Base ...........ooiuuiiiiiiiiniccierccc e 335
Promoting International Improvements and CoOOPeration..........cccoceeecucurerercncucurerenccuennes 336

CHAPTER 23

CONNECTING THE OCEANS AND HUMAN HEALTH ... 338
Understanding the Links between the Oceans and Human Health ... 338
Maximizing the Beneficial Uses of Marine-derived Bioproducts...........ccococecucuruniecucurinenn. 339
SPecific APPLICALIONS .......iiuieiiic ittt 340
Encouraging Interdisciplinary Marine Biomedical Research ...........cccccoveiinnccccne 341
Managing Marine Bioproduct Discovery and Development ..............cccceevirineenee. 343
Reducing the Negative Health Impacts of Marine Microorganisms............coceceeueerencocuenne 343
Harmful Algal BIOOIS ........viiiiiicceccc e 344
Marine Bacteria and VITUSES ........ccveeririririririrerieirerenes ettt eeesesesesesesssenenenens 346
Contaminated Seafood ..........c.oooviiiiiiiiiiiii 346
Implications of Global Climate Change..........c.ccoocoiurirncrnrcecce e 346
Progress through Research and Technology Development..........c.oeoeevrieiccnrcceccne 347
Increasing Federal Coordination on Oceans and Human Health...............ccooooenn. 348
Implementing Human Health ProteCtions............oooccrroicrininiicecreccceseecee s 348

AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



SAf00d SAOLY ... 348

Coastal Water QUality ......cccoeviiiriiiiiiiiee e 349
Public Education and Outreach...........cccoiiiiiiicccccccee s 350
Regional DIMenSiOnNs. ..o e 350

CHAPTER 24
MANAGING OFFSHORE ENERGY AND OTHER MINERAL RESOURCES ...352

Exercising Jurisdiction over Nonliving Resources in Federal Waters...........cccocvveenerenne. 352
Managing Offshore Oil and Gas ReSOUICES............ccccuiiuiicurinciricieeeceeecicesee e 352
From a Quiet Beginning to Prohibitions on Leasing..........cccccooeccuiinciccrininciccenenen. 353
The OCS Leasing, Exploration, and Development Process..........ccccceorieecrrcccnee. 354
Trends in Domestic Offshore Oil and Gas Production............ccocecccucnncicininncccnencn. 357
Federal Revenues from Offshore Oil and Gas Leasing and Production..................... 357
State Involvement in OCS Oil and Gas Decision Making .........c.cceeoeevreinnnnncecncne 361
Environmental Issues Related to Offshore Oil and Gas Production........................ 361
Opportunities for Sharing Ocean Observation Information and Resources.............. 364
Assessing the Potential of Offshore Methane Hydrates.............ccococoiiininininicccncecena, 364
Developing Offshore Renewable Energy ReSOUICES .........ccccururiicururerinccininincccicesceeceenes 365
Offshore Wind Energy Development ..........ooccuricocerininccenercecceescseeee e 365
Wave Energy Conversion—Current and Tidal .........ccooveionmiiinnncceceecree 366
Ocean Thermal Energy CONVETISION ........cccocoiiiiiiiiiiniiiicieienieieeee e 367
Comprehensive Management for Offshore Renewable Energy..........ccccccocnicicienene. 368
Managing Other Marine MiInerals.............oocoiiiiiiiicccsese e 368
PART VII

SCIENCE-BASED DECISIONS: ADVANCING OUR
UNDERSTANDING OF THE QOCEANS

CHAPTER 25
CREATING A NATIONAL STRATEGY FOR

INCREASING SCIENTIFIC KNOWLEDGE.........oieeeeeeereeeeneeeeeeeeeeeeeessessssessssss 374
Fortifying the Foundations of Ocean Understanding.............c.cocccoerrnicurnncnicsncnccceenes 374
Components of Ocean Science and Technology ...........ccocoirriniicinnicicinecccceeees 374
Federal Leadership in Ocean Science and Technology ... 375
Reviving the Federal INVeSIMENt ........ccueeiiiiiiiiieiii e 376
Creating a National STrate@y ..........coiriuiiiieeiecceeeresce e sessesenaes 377
Advancing Ocean and Coastal Research ...........ccccoiiniiinccicceescccereeeeaas 378
Climate CRANGE.... ..ot 378
Marine BiOIVETSIEY.......ocoiucuuriiiririrceccie et 379
Regional Ecosystem DynNamics.........cccocriiriciccee e 379
Social and Economic Research.............ccocooiiiiiiii 379
The National Sea Grant College Program.............ccceuieicuiiinicccnesceeseseceeescneenas 385
Agency Strategies and Funding Mechanisms...............ccccooeviiiiiiiiininiiine. 385
Building a National Ocean Exploration Program ... 386
The Value of Ocean EXploration........ ..o 387
Growing Calls for a National Program..........cccccccurrioiurinncocnnncccs e 387
Coordinating and Consolidating Marine Operations .............cceccvevieiiienieniiiaiese e 388
Integrated National Maps and ASSESSINENLS.........c.ccururuirururucirmreeeeeeee e 389
Federal Mapping and Charting ACtVItIes. ........cc.ourioicurirenicicirerceccceece e 389
Providing Useful Information to CONGIess...........couururriaicuririniicniceniecciceseecseseseeeeeees 391




CHAPTER 26
ACHIEVING A SUSTAINED, INTEGRATED OCEAN

OBSERVING SYSTEM ...cooiioiiiciiererrreceeececeeeessessesssssssssssssssssssssssssssssssessesesseeseseseeeeeeeee 394
Making the Case for an Integrated Ocean Observing System...........cccccureeicucurerenccurereneas 394
Assessing Existing ODbServing SYSEINS .........cccuirieiiriiariirienieiienie et eee e 395
Coastal and Ocean ObServing SYSTEIMS .........ccucururiiurururiricirerere e seeeeeeas 395
Committing to Creation of the IOOS .........coii s 396
Creating a Governance Structure for the TOOS.........cccrrrirrrreceree e 397
National PIANTING ......c.coii e 397
OCAMLUS ... 398
Regional SEIUCTUTE ........uiiiiiiice e 398
Reaching Out to the User COMMUIILY......c.coioiuiuriririiriiercccceerc s 399
Assembling the Elements of a Successful IOOS.........cccoiiiiiirnnccceereeeeerceeaas 400
Critical Environmental Variables............ccccociiiiiiicccceeccee s 400
Converting Research into Operational Capabilities..........cccccccciiiiiiicicicicee 402
Coordinating Civilian Satellite Observations............cccccocecurururrioccirnnecceesece e 403
Developing Useful End Products Based on IOOS Data.........cccceoeeueeeerrcceeerreeenees 405
Funding the National TOOS.........ccoi e 406
System Cost ESUIMALES.........cooiiiiiiececec e e 407
Strengthening Earth Observations through National and International Partnerships....409
Other U.S. Operational Observing SYStemS.............coceururmricucurerencmcreereseeereeseeeeeeseeas 409
Enhancing Global CoOPeration ... 409

CHAPTER 27
ENHANCING OCEAN INFRASTRUCTURE AND

TECHNOLOGY DEVELOPMENT ....ooooiiiiiiiirrrceeeeeiisssscceeneeceenmmassssseseeeeeeensnsssasss e 412
Supporting Ocean and Coastal Activities with Modern Tools .........ccccccoeeiiieccncccnne 412
Improving Infrastructure and Technology ... 413
GaPs 1N INFTASTIUCTUTE ... 413
Gaps in Technology Development...........cccciiiiiiiiiccccceecccee s 413
Maximizing Resources through Collaboration ...........ccovruroeerrcecennreree e 414
A National STrALE@Y .......ccocucuiiiiiceircecc e 414
Periodic Reviews and ASSESSINEILLS ...........ccccoiriririniinienienienicieieeeeeee e 415
Funding the Modernization of Critically Needed Assets..........cccccoeiriniiiininicinnccn, 416
Essential Science Infrastructure and Technology Components...........cccccureeccurerena. 416
Other Essential Infrastructure and Technology Components............ccccceurereneeurerencn. 421
Creating Virtual Marine Technology Centers........c.coueorrrueornrereeocnenree e 426

CHAPTER 28

MODERNIZING OCEAN DATA AND INFORMATION SYSTEMS.............. 428
Turning Oceans of Data into Useful Products..........cooiiruririnicernincccieerceceeesceeeeeeeees 428
Reviewing the Data Management STUCIUTE .........c.cccocrvrueerreeireeeeceereeeencseeseeeseseseseeeseseseenes 429
Types of Data CeNETS......c..cucuiuuiiciieicieecieect et enees 429
Ocean and Coastal DAta ...........ccccceiiiiiiiiiiii e 431
Coping with the Flood of Incoming Data............ccccuruririniiririncccssescceceseseecss s 432
Reinventing Data and Information Management............ccceereeerrcceceeecrcceeeeeeseeeenens 432
Interagency PlAnning........cooo oot 432
Access to Data and Information.............c.ccooiiiiiiiiciiceeeeceeeece e 435
Incorporating Data into the National Data Centers..........cccccoreccucurencocerserenceneenenens 437
Meeting the Challenges of @ New Century ........occcocuiuiiiiicuienincccrercccserecee e 438

AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



PART VIII
THE GLOBAL OCEAN:
U.S. PARTICIPATION IN INTERNATIONAL POLICY

CHAPTER 29

ADVANCING INTERNATIONAL OCEAN SCIENCE AND POLICY....... 442
Acting Globally to Safeguard the Oceans. .........coouiirrereneninnnesere s 442
Reviewing the Evolution of the International Ocean Regime..........ccccccociiniciincnnn. 443
Developing and Implementing International Policy ..o, 443
GUIding Principles ... ... 444
The Law of the Sea CONVeNtIOoN .........o.oiiuiuririciii et 444
Other Ocean-related International Agreements.............cccocecurrrecccrceeccceeenes 445
Collaboration for International Ocean POlCY .........ccoooiiiiiiiiiiiiiec e 449
Emerging International Management Challenges .............ccccoooiiiiinicicnnciccneen. 450
Scientific Input to U.S. Policy MaKers ............ccccoceiiiiiiiiiiniiiiiecee 452
Enhancing International Ocean SCIENCe.........c.ceeuiriiiiiiiiiiiee e 452
International Ocean Science PrOGrams ..o 453
The Global Ocean Observing SyStem..........couiuiuriririririririririreeecieeseseses e 453
U.S. Scientific Activities ADTOA ......ccucueurererecirireccieirer e 454
Building International Capacity in Ocean Science and Management.........c.cccccceccueunenee. 454
PART IX

MOVING AHEAD: IMPLEMENTING A
NEW NATIONAL OCEAN PoOLICY

CHAPTER 30

FUNDING NEEDS AND POSSIBLE SOURCES .......ccccoommmmmmmmiminicncenrercnneeereeeercecee 458
Investing in Change........cciuiii e e 458
Acknowledging the Cost of TaKing ACHOMN ..o 459
S 4 (a0 ] OO 462
Costs Beyond the Scope of the Commission’s Report.......cccucucueeueececciceecccccenee 463
Itemizing Major FUNINg ATEas ..........coiiiuiiiiciiierccce e 463
The National Ocean Policy Framework..........ccccciiiiiinciiccsscceecesceeeeeeee 463
Ocean EdUCALION. .....c.uiuiiiiice e e 464
Ocean Science and EXPlOTation .......occocorreeinniriecceree e 464
Monitoring, Observing, and Mapping...........ccccvcururerenicreennre s 465
Other Ocean and Coastal Management Challenges...........ccccccoooiciiniicinnciccnnn. 466
Recognizing the Important Roles of Nonfederal Authorities..........cccocoeeiiiiiccicccnee 466
Dedicating Revenue from Ocean Uses for Improved Ocean Management....................... 467
Existing and Emerging USeS........c.ccuuriiiriieirnreecereeec et 467
Revenues for Ocean and Coastal Management: The Ocean Policy Trust Fund........ 468
Understanding the Changing Ocean and Coastal Budget............ccococoeiiiinciinincccnen. 469

CHAPTER 31

SUMMARY OF RECOMMENDATIONS......oiooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeesees e easeeans 472
Context for the Recommendations...............ccouiuiciicriceeceeeceeecee e 472
Guiding Principles....... ..o 472
Creating a Strong Role fOr States ... 473
The Need for Congressional Leadership..........ccccourcoiiuriiinicrnninccecccceseccceeeee 474




Index to the ReCOMMENAATIONS - .eonmeieeee e 475

Recommendations t0 COMGIESS......c.curuiiururuririiueerirceaeeeeeeseeeeeseseeeesae s seesasseeseeeas 475
Recommendations to the Executive Branch Leadership........cccocoeoeurunnecccnnnccrenenen. 475
Recommendations to Federal Government Agencies...........cccooccucurencoccrcerenccrcenenens 476
Recommendations to Regional Bodies..........c.ccccuriiiuriiniciciinccccrceccc e 479
Recommendations t0 StALES. ..ot se e 479
Recommendations Related to International Ocean Science,
Policy, and ManageIment ..........c.ocoicurureriieeirercreree et eee e s e 479
Complete List of Recommendations as They Appear in the Report...........cccccccvuvcruneee 480

Printed in the Main Report:

APPENDIX A
OCEANS ACT OF 2000 e A1

APPENDIX B
ACRONYMS APPEARING IN THE REPORT .o B 1

APPENDIX C

LivING NEAR... AND MAKING A LIVING FrROM...
THE NATION’S COASTS AND OCEANS, BY CHARLES S. COLGAN......C 1

APPENDIX D

GLOSSARY OF FEDERAL OCEAN AND COASTAL-RELATED
CoMMISSIONS, COMMITTEES, COUNCILS, LAWS, AND PROGRAMS.......... D1

APPENDIX E

PROPOSED STRUCTURE FOR COORDINATION OF
FEDERAL OCEAN ACTIVITIES oo s s esneeene E1

APPENDIX F

CONGRESSIONAL COMMITTEES AND SUBCOMMITTEES WITH
JURISDICTION OVER OCEAN AND COASTAL ISSUES ..o F1

APPENDIX G

DETAILED COSTS ASSOCIATED WITH RECOMMENDATIONS OF
THE U.S. COMMISSION ON OCEAN POLICY oo, G 1

@ AN OCEAN BLUEPRINT FOR THE 21ST CENTURY




Printed as Separate Documents:
Available Electronically on CD or at www.oceancommission.gov

SPECIAL ADDENDUM
GOVERNORS’ COMMENTS ON THE PRELIMINARY REPORT

APPENDIX 1

TESTIMONY BEFORE THE U.S. COMMISSION ON OCEAN PoOLICY
SYNTHESIS INDEXED BY PoLicy Toric

APPENDIX 2

TESTIMONY BEFORE THE U.S. COMMISSION ON OCEAN PoLICY
SUMMARY INDEXED BY PRESENTER

APPENDIX 3
NATIONAL MARINE EDUCATORS ASSOCIATION MEMBERSHIP PROFILE

APPENDIX 4
U.S. OCEAN-RELATED ACADEMIC INFRASTRUCTURE

APPENDIX 5
INVENTORY OF U.S. OCEAN AND COASTAL FACILITIES

APPENDIX 6

REVIEW OF U.S. OCEAN AND COASTAL LAw:
THE EVOLUTION OF OCEAN GOVERNANCE OVER THREE DECADES




LiSsT OF FIGURES AND TABLES

Figure 1.1 The Value of the OCeans ............cooiiiiiiiiciccccee e 31
Figure 1.2 The Value of the COaStS .......occiuiiiiiiiccc e 32
Figure 1.3 The Coasts: From the Nearshore to Coastal Watersheds ............cccccocvvicnnane. 35
Figure 1.4 The Shift from Goods to Services in the Ocean Economy ..........cccceuveneeurenenn. 36
Figure 1.5 Population Density Peaks Near the Shore........cococoioiiiioiniiccircccereeeee 43
Figure 2.1 Invited Panelists Represented All Sectors of the Ocean Community ............... 58
Figure 3.1 Large Marine Ecosystems Correspond to Natural Features.............cccoeccccurene. 64
Figure 3.2 The Foundations of a New National Ocean Policy ..o, 68
Figure P1 Lines of U.S. Authority in Offshore Waters .............cocccoiiiniinniccene, 71
Figure 4.1 Ocean and Coastal Activities Are Conducted by

Many Federal Departments and AZencies. .......covrerorrereocnreneeecreeeeereseeeeseseresneeneas 78
Figure 4.2 Proposed Structure for Coordination of Federal Ocean Activities.................... 83
Figure 5.1 Alignment of Federal Regions Is Essential for Communication............ccccce.... 924
Figure 6.1 Coordination Is Essential in Busy Offshore Waters ............ccccoooiiinnicnnnen. 29
Figure 7.1 Proposals to Reorganize Federal Ocean Management...........c..cococecucururenccunnne 109
Table 7.1 Thirty Years of Proposals to Reorganize Federal Management

of Ocean and Coastal RESOUTCES ...........c.ccruiuiiiuciicciecieeceeece e 116
Figure 8.1 Proposed Structure for the Coordination of Federal Ocean

EdUCation ACHVILIES. ......uiiiiciieiccectie st 126
Figure 8.2 U.S. Students Fall Behind in Science...........c.ccooeviiiniiiinciiiniicnccicnce 131
Figure 8.3 Environment-based Education Boosts Overall Academic Achievement........ 131
Figure 10.1 The Growing Cost of Natural DiSasters ........cccccurererururerenicererencreeeereseeaeees 163
Figure 11.1 Dramatic Coastal Land Loss in Louisiana.......c.coceoeeerreocnnencencnnnccnceeeeenes 174
Figure 12.1 Dams Impede Sediment Destined for the Coast ..........ccccocoeiinniciincnnn 182
Table 13.1 The Leading Role of the United States in International Trade..........cccccccec.... 193
Figure 13.1 Ports Are the Primary Gateway for International Trade ..........c.cccccocnieccnnne 194
Figure 13.2 Goods Traveling through U.S. Ports Are Transported Nationwide .............. 195
Figure 14.1 Report Card on Regional Coastal Conditions............ccccceuceucrcccccrcccnne 205
Figure 14.2 Land-based Nutrients Can Cause Death on the Seafloor.........c.cccccvrninnene. 206
Figure 14.3 Changes in Funding for Water Pollution Controls ...........ccccccooeiciinccnnne. 208
Figure 14.4 Controlling Nonpoint Source Pollution Is Key to Cleaner Waters .............. 213
Figure 14.5 Thirty States Contribute to the “Dead Zone” in the Gulf of Mexico ........... 216
Figure 14.6 Looking Skyward: Accounting for Airshed Deposition............cccecccurrinccunne 223
Figure 15.1 Watershed Monitoring Has Been Reduced Near the Coasts........c.cccccceuuueeee. 230
Figure 16.1 Most Cruise Ship Travel Originates in U.S. Waters.........c.coceeernrrecenneneenes 242
Figure 16.2 The Oil Pollution Act Curbs Spills in U.S. Waters ..........ccccccvnnccrrerenccennes 247
Figure 17.1 Great Lakes States Take Lead in Implementing

Aquatic Invasive Species Management Plans .............cccccioinnncnnncecceecccens 254
Figure 17.2 Addressing Aquatic Invasive Species Regionally .............cccccooinniiiinnine. 255
Figure 18.1 Trash at the Beach Comes from Many SOUICES ........ccccovurerirurirncnicurercnccennes 265
Figure 19.1 Fishery Litigation Grows as Interests Clash...........ccovrionniiinnnncccnnees 276
Figure 19.2 U.S. Fisheries Are Managed at the Regional Level.............cccocooiiiinnnn. 283
Figure 19.3 Migratory Fish Require Coordination Across Multiple Jurisdictions.......... 284
Figure 20.1 Sea Lion Populations in DAngeT ............ccccurriirururiniocnireriecceceseecseeeseeeneenes 317
Figure 21.1 Tropical Waters Are Home to the Majority of Known Reefs......................... 321
Figure 21.2 Deep, Cold-water Coral Reefs Found Throughout U.S. Waters................... 322
Figure 22.1 The United States Imports More Seafood Than It EXpOrts........cccceeururucunee. 331
Table 23.1 The Bounty of the Sea ... 342

AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



Figure 23.1 Harmful Algal Blooms on the Rise.........ccccoiiiiiiiniiiciincccreccccseeeeens 345
Figure 24.1 Offshore Oil and Gas Leasing Has Been Limited to a

Few Planning ATEas ....... ..ot 355
Figure 24.2 A “Process Rich” but Clear Path to Offshore Leasing,

Exploration, and Development ACtVIties.......c.covueirrreinrreeenereieeree e 356
Table 24.1 Federal Revenues from Offshore Mineral Development.........c.ccccrurenicerenene. 359
Figure 24.3 Oil Inputs to the North American Marine Environment...........cccccoceeeccueene. 363

Figure 24.4 Pipelines Are a Leading Source of Oil Leaks from OCS Infrastructure........ 363
Figure 25.1 Proposed Structure for the Coordination of Federal Ocean

SCIENCE ACTVILIES ....oviieeece e e 376
Figure 25.2 Ocean Research Is Neglected as Part of the National Research Budget.......377
Table 25.1 Organizations Collecting Socioeconomic Data on the Ocean and Coasts.....383

Figure 26.1 Many Different Platforms Collect Data as Part of the IOOS.............ccccccece. 396
Table 26.1 Proposed Core Variables for the IOOS..........ccooiiiiiincecccecees 401
Table 26.2 Proposed Supplemental IOOS Variables ... 401
Table 26.3 Proposed Annual Costs for Implementation of the IOOS.........ccccoenieurinene. 407
Table 26.4 Proposed Start-up Costs for the IOOS ..o 407
Table 28.1 National Civilian and Military Data Centers............cccoocoecueercncccreercncceeenenens 430
Figure 28.1 The Flood of Ocean and Coastal Data into NOAA............cccccoiniicinincccnnns 432
Figure 28.2 The Growing Demand for Ocean Data..........ccccccuriniiurrerinicinnincncccereecceens 433
Table 29.1 U.S. Participation in International Ocean Agreements.............ccoceccurerenccunenes 446
Table 30.1 Summary of Costs Associated with Recommendations of the

U.S. Commission on Ocean POLICY ..o e 460



LisT OF BOXES

Box 1.1 Defining Coastal ATeas..........cccccuriicuriririicicirincicicisereeccce s 34
Box 1.2 The “Fourth Seacoast”—The Great Lakes ..........ccccooiiuriiniiicirniccccsceccceececenas 38
Box. 2.1 Public Meetings of the U.S. Commission on Ocean Policy .........ccccocnvccirnncnes 57
Box P1 Acknowledging Change: The Need to Update Federal Laws.........ccccccorrencncnennnee. 73
Box 5.1 Regional Approaches at WOrK ........cooueiiiriiiniec e 88
Box 5.2 Nature and Functions of Regional Ocean Councils..........c.cccooiiiiiinicnicncnnes 91
Box 5.3 Moving Toward Improved Federal and Stakeholder Coordination

in the Great Lakes ReZIOTL .......ccuiuiiiiiiiccircccr e 93
Box 6.1 Swimming through Hoops: Establishing an Offshore Aquaculture Facility......101
Box 6.2 Sunken Treasure: Our Underwater Cultural Heritage .........cccccovuccnniicncneneee 102
Box 7.1 Improving Ocean and Coastal Management by

Enhancing NOAAS CAPACILY ......coccuriiiiieieeieiccceeeeceeiee oo 111
Box 7.2 Federal Ocean and Coastal Activities in Agencies other than NOAA .............. 113
Box 7.3 Historical Precedent for Presidential Reorganization

of the Executive Branch ... 115
Box 8.1 The Need for Qualified Science Teachers ..........c.cccooeeiiiiiiiiiiiiniceeceeeee 133
Box 8.2 COOL Professional Development for Teachers.........cocovrurirrrirerrnnnnecrrneene 134
Box 8.3 Today’s Kids ... Tomorrow’s Ocean Professionals..............cocccociiniiinnccinen. 135
Box 8.4 The Ocean INformation GaP ........ccccermrioicuiiriniiccieseceie e 142
Box 8.5 What Is Informal EAUCAtion? .........ccvuririririririrnecesrresese e 143
Box 8.6 NOAA’s National Marine Sanctuaries Program as a

Vehicle for PUDIC EAUCAOT . ...vvirereeeeeeeirees et 144
Box 8.7 Equal Opportunity EdUCALOTS ........c.cruririreririririrercieirersesec e 145
Box 9.1 Coastal Activities Are Big BUSINESS.........ccccuiuieicmeriericeieeerccceereceee e 151
Box 9.2 The Smart Growth MOVEIMENL........c.cuririririririrerereeeeieeseresesesee et seseeseseeas 152
Box 9.3 What Is a Coastal Watershed?...........coiiiiiiiice e 154
Box 9.4 Balancing Federal Ocean Activities with State Coastal Management

Programs: The Federal Consistency Tool..........ccccociiiiiiiccccce e 158
Box 10.1 Hurricanes Wreak Havoc Along the Coast......oeeorereocnrneeenrereeececreeecneeene 164
Box 10.2 New Orleans at RisK .........cccociioiiiiiiiiiiiiiiiic e 165
Box 11.1 Examples of Large-scale Coastal Habitat Restoration Efforts............ccc.ccce... 174
Box 11.2 A Community Habitat Restoration Effort: Friends of Heeia State Park............ 177
Box 12.1 Sediment: Friend OF FOE ......ccovriiiririrriririeiririree et 181
Box 12.2 The Legacy of Sediment Contamination ..........ccceeeeurrrcrcererneeeesercsceeeenenens 183
Box 12.3 Beach Nourishment: One Use for Dredged Sediment..........c.coeeurerrrererinrnenene 186
Box 13.1 Federal Members of the Interagency Committee for the

Marine Transportation SYSLeIM .........ccccoviuciiiirinccsee e 199
Box 13.2 Nonfederal Member Organizations of the

Marine Transportation System National Advisory Council ........cccceeerervrnrnnnnenens 199
Box 14.1 Nutrient Pollution in Coastal Waters ............cococriirirniirnirccseseeecceeeeeeae 206
Box 14.2 The Impact of Farm Nutrients on the Marine Environment..........ccocococoevenenee. 216
Box 15.1 Ocean and Coastal Monitoring Needs ..........ccccociiriincnrcinencceescceeeeeeees 227
Box 15.2 Keeping Up With New CONtaminants ............cccccercucurermrcreceserensceessesecesssesencas 234
Box 17.1 What Is an Invasive SPecies? ... 253
Box 17.2 Federal Departments and Agencies with

Roles in Invasive Species Management...........cccccccurrireuccrreecceeee e 260
Box 18.1 Abandoned Fishing Nets Catch a Wave to Hawaii.......cccovrueoinrereecncncncecncene 270
Box 19.1 Dedicated Access Privileges: A Better Description...........ccceererucurirerererericenenenens 289

AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



Box 20.1 Making a Case for Ecosystem-based Management: The Steller Sea Lion......... 317

Box 23.1 Special Focus on Microbial Diversity..........c.cocurriririmncicicencccicseseceeeeseees 341
Box 24.1 Offshore Liquefied Natural Gas Ports May Be on the Horizon ....................... 358
Box 24.2 The Federal Consistency Provision and Offshore Oil and Gas Development......362
Box 24.3 A Mighty Wind Blows in Cape Cod ........ccovririreririririniriniciinnseeeeeseseeeeeeieeseneeas 367
Box 25.1 Examples of Ocean and Coastal Science Needs..........cccccururrreriririnrnenicinninenene 380

Box 25.2 Primary Federal Agencies that Conduct Science-based Marine Operations.......389
Box 25.3 Selected Ocean and Coastal Reports from the

Former Congressional Office of Technology Assessment..........cccccveccucurininccurenencn. 391
Box 26.1 Components of the Integrated Ocean Observing System..........c.ccccerurencucurerene. 396
Box 26.2 Signatories to the Ocean.US Memorandum of Agreement...........cccceveeurererenenne 398
Box 26.3 The National Weather Service: An Investment That Paid Off .......................... 406
Box 26.4 An Investment with Big Returns: The Economic Value of

OCEAN ODSEIVALIONIS. . ..eeeueeecericieaeee e es e s e seee 408
Box 28.1 Data Management Terminology .........ooccurururiirururericrieeserccicesesccss e 429
Box 29.1 Selected International Bodies with Ocean-related Responsibilities .................. 451

Box 29.2 U.S. Involvement in International Capacity Building Efforts........ccecevvrnene. 455



PHOTOGRAPH IDENTIFICATION
AND CREDITS

Bass Harbor lighthouse, ME, FOLOSEATC ..........cccururririreriririnireeceirree e 28
Sunbathers on the beach, COrbis ..........oo oo 30
Ship’s wheel and maps, Corbis ..o 48
Driftwood and beach, PROLOIINE ...........cuooueeeeeeeeeeeeeeeeeeeeeeeeeeee e 60
Satellite photograph of Boston, MA, Corbis..........ccoiricicrnccceeseeee e 74
Bridge in Newport, RI, FOtOSEATCR..........cocoiiuiiiiiciiriccrr e 76
Waves crashing on the shore, PROLOIINE ..........cccciiiiiiiiicceceec e 86
Fishing Doat, COTDIS ...t 98
Storm clouds over the ocean, PROtOIINER.........cocooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 108
Man and children net fishing, Wonderfile ............ccooccee s 120
Boy examining aquatic organisms, COrbis ..o 122
Fort Lauderdale, FL, WORAETfile.......c.cooviiiieieeeee ettt 148
Sailboats in front of Boston skyline, Photolink...........c.ccccooiicinnnicinncceeeneccceseseeaes 150
Hurricane damage near the shore, NOAA Office of Oceanic and Atmospheric Research.....162
Sunset and 1eeds, PROLOIINER .........oeeeeeeeeeeeeeeeeeeeeeeeeeeee et ae e 170
A heavily silted river enters the ocean near San Juan, PR, NOAA Photo Library............... 180
Cranes at shipyard loading and unloading cargo, Fotosearch..............ccccoouoicuiunncccccnenes 192
COASLAlL WALETS, COTDIS ....veeeeeeeeeeeeeeeeeeee ettt e et ee e eneeanennenes 202
Sewage oUfall, COTDIS ... 204
Polluted STrEAIL, COTDIS ...t e e e e eaeene e 226
Coast Guard helicopter assists sinking vessel, PhOtoLink ..........cccccoococcurncorccunencccccenenes 236
Inside of a 2-inch pipe clogged with zebra mussels, Don Schloesser,

Great Lakes Science Centet; National Biological Services.........cocounnnenininineninenencneneneen. 252
Trash and debris washed up on a beach, PhotoLink..........cccoooeeneneneninencnenenenncneseneneeeeeseeene 264
Pink fish near crinoid on reef, COrbis ..o 272
Fishermen haul in their catch, NOAA Photo LiDTary......c.cccooeeeeeeeenneneseneneseneseseneseneneseene 274
Leopard seal, PROLOLINE .........cccccuiuiiiiiieicccceseeccc oo 306
Blue starfish on coral 1eef, COrDis ........oo oo 320
Fish farms in Ago Bay, Japan, COrbis.........cccccoiiinicceeeesccceeeeee e 330
A red-tide event off the coast of San Diego, CA, Peter J.S. Franks, SIO..........ccouverrereennnn. 338
Ocean Confidence oil rig, Diamond Offshore Drilling Company .............cccccoccureecoccrenennnces 352
Scientist collecting samples from Antarctic waters, Scripps Institution of Oceanography.....372
Sample collecting device being lowered from a research vessel,

Scripps Institution of OCEANOZraAPNY............ccowcuruicuriieceicciieceeeeeeees e 374
False-color satellite image showing Chlorophyll A concentration, 1997-2002,

The SeaWiFS Project, NASA/Goddard Space Flight Center and ORBIMAGE ................ 394
DSV Alvin underwater exploration vehicle, NOAA Photo Library .........cccccocvecoccrnencnce. 412
Space Environment Center, Boulder, CO,

NOAA Office of Oceanic and Atmospheric Research ............ccoccecicveicucccveecccceenes 428
Planet EATth, COTDisS ...ttt ee e e ene e 440
Flags of the World, Corbis.........c.oiiiiiccc e 442
School of Bluelined Snapper fish, CODis..........ccciuiiiiiiircc s 456
Aerial view of Seattle, NOAA Photo LiDTATY......ccoccuiucueuiuiiirieieeeeieie e 458
Jellytish, NOAA Office of EXPLOTALION. ..ottt 472
(€0 TS DU i L ) 7 /2 KO 524

AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



EXECUTIVE SUMMARY

merica is a nation intrinsically connected to and immensely reliant on the ocean. All

citizens—whether they reside in the country’s farmlands or mountains, in its cities or
along the coast—affect and are affected by the sea. Our grocery stores and restaurants are
stocked with seafood and our docks are bustling with seaborne cargo. Millions of visitors
annually flock to the nation’s shores, creating jobs and contributing substantially to the
U.S. economy through one of the country’s largest and most rapidly growing economic
sectors: tourism and recreation.

The offshore ocean area under U.S. jurisdiction is larger than its total land mass,
providing a vast expanse for commerce, trade, energy and mineral resources, and a buffer
for security. Born of the sea are clouds that bring life-sustaining water to our fields and
aquifers, and drifting microscopic plants that generate much of the oxygen we breathe.
Energy from beneath the seabed helps fuel our economy and sustain our high quality of
life. The oceans host great biological diversity with vast medical potential and are a fron-
tier for exciting exploration and effective education. The importance of our oceans, coasts,
and Great Lakes cannot be overstated; they are critical to the very existence and well-
being of the nation and its people. Yet, as the 21st century dawns, it is clear that these
invaluable and life-sustaining assets are vulnerable to the activities of humans.

Human ingenuity and ever-improving technologies have enabled us to exploit—and
significantly alter—the ocean’s bounty to meet society’s escalating needs. Pollution runs
off the land, degrading coastal waters and harming marine life. Many fish populations are
declining and some of our ocean’s most majestic creatures have nearly disappeared. Along
our coasts, habitats that are essential to fish and wildlife and provide valuable services to
humanity continue to suffer significant losses. Non-native species are being introduced,
both intentionally and accidentally, into distant areas, often resulting in significant eco-
nomic costs, risks to human health, and ecological consequences that we are only begin-
ning to comprehend.

Yet all is not lost. This is a moment of unprecedented opportunity. Today, as never
before, we recognize the links among the land, air, oceans, and human activities. We have
access to advanced technology and timely information on a wide variety of scales. We rec-
ognize the detrimental impacts wrought by human influences. The time has come for us
to alter our course and set sail for a new vision for America, one in which the oceans,
coasts, and Great Lakes are healthy and productive, and our use of their resources is both
profitable and sustainable.

It has been thirty-five years since this nation’s management of the oceans, coasts, and
Great Lakes was comprehensively reviewed. In that time, significant changes have occurred
in how we use marine assets and in our understanding of the consequences of our actions.
This report from the U.S. Commission on Ocean Policy provides a blueprint for change in
the 21st century, with recommendations for creation of an effective national ocean policy
that ensures sustainable use and protection of our oceans, coasts, and Great Lakes for
today and far into the future.

EXECUTIVE SUMMARY @



The Value of the Oceans and Coasts

America’s oceans, coasts, and Great Lakes provide tremendous value to our economy.
Based on estimates in 2000, ocean-related activities directly contributed more than $117
billion to American prosperity and supported well over two million jobs. By including
coastal activities, the numbers become even more impressive; more than $1 trillion, or
one-tenth of the nation’s annual gross domestic product, is generated within the relatively
narrow strip of land immediately adjacent to the coast that we call the nearshore zone
(Figure ES.1). When the economies throughout coastal watershed counties are consid-
ered, the contribution swells to over $4.5 trillion, fully half of the nation’s gross domestic
product, accounting for some 60 million jobs.

The United States uses the sea as a highway for transporting goods and people and as
a source of energy and potentially lifesaving drugs. Annually, the nation’s ports handle
more than $700 billion in merchandise, while the cruise industry and its passengers
account for another $12 billion in spending. More than thirteen million jobs are connected
to maritime trade. With offshore oil and gas operations expanding into ever deeper
waters, annual production is now valued at $25-$40 billion, and yearly bonus bid and
royalty payments contribute approximately $5 billion to the U.S. Treasury. Ocean explo-
ration has also led to a growing and potentially multi-billion dollar industry in marine-
based bioproducts and pharmaceuticals.

Fisheries are another important source of economic revenue and jobs and provide a
critical supply of healthy protein. They also constitute an important cultural heritage for
fishing communities. The commercial fishing industry’s total annual value exceeds $28
billion, with the recreational saltwater fishing industry valued at around $20 billion, and
the annual U.S. retail trade in ornamental fish worth another $3 billion.

Every year, hundreds of millions of people visit America’s coasts to enjoy the oceans,
spending billions of dollars and directly supporting millions of jobs. Nationwide, retail
expenditures on recreational boating alone exceeded $30 billion in 2002. In fact, tourism
and recreation is one of the nation’s fastest-growing business sectors, enriching economies
and supporting jobs in communities virtually everywhere along the shores of the United
States and its territories. Over half of the U.S. population lives in coastal watersheds,

Figure ES.1 The Value of the Coasts
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Coastal watershed counties, which account for less than a quarter of U.S. land area, are significant
contributors to the U.S. economy. In 2000, they were home to nearly half of the nation’s jobs and
generated a similar proportion of the nation’s gross domestic product.

Source: Living Near... and Making a Living from... the Nation’s Coasts and Oceans, Appendix C.

@ AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



and more than 37 million people and 19 million homes have been added to coastal areas
during the last three decades, driving up real estate values and requiring ever greater
support services.

These concrete, quantifiable contributions are just one measure of the value of the
nation’s oceans, coasts, and Great Lakes. There are many even more important attributes that
cannot be given a price tag, such as global climate control, life support, cultural heritage, and
the aesthetic value of the ocean with its intrinsic power to relax, rejuvenate, and inspire.

Trouble in Paradise

Unfortunately, our use and enjoyment of the ocean and its resources have come with
costs, and we are only now discovering the full extent of the consequences of our actions.
In 2001, 23 percent of the nation’s estuarine areas were considered impaired for swim-
ming, fishing, or supporting marine species. In 2003, there were more than 18,000 days
of closings and advisories at ocean and Great Lakes beaches, most due to the presence of
bacteria associated with fecal contamination. Across the globe, marine toxins afflict more
than 90,000 people annually and are responsible for an estimated 62 percent of all seafood-
related illnesses. Harmful algal blooms appear to be occurring more frequently in our
coastal waters and non-native species are increasingly invading marine ecosystems.
Experts estimate that 25 to 30 percent of the world’s major fish stocks are overexploited,
and many U.S. fisheries are experiencing serious difficulties. Since the Pilgrims first
arrived at Plymouth Rock, over half of our fresh and saltwater wetlands—more than 110
million acres—have been lost.

Coastal waters are one of the nation’s greatest assets, yet they are being bombarded
with pollutants from a variety of sources. While progress has been made in reducing point
sources of pollution, nonpoint source pollution has increased and is the primary cause
of nutrient enrichment, hypoxia, harmful algal blooms, toxic contamination, and other
problems that plague coastal waters. Nonpoint source pollution occurs when rainfall and
snowmelt wash pollutants such as fertilizers, pesticides, bacteria, viruses, pet waste, sedi-
ments, oil, chemicals, and litter into our rivers and coastal waters. Other pollutants, such
as mercury and some organic chemicals, can be carried vast distances through the atmos-
phere before settling into ocean waters.

Our failure to properly manage the human activities that affect the nation’s oceans,
coasts, and Great Lakes is compromising their ecological integrity, diminishing our ability
to fully realize their potential, costing us jobs and revenue, threatening human health, and
putting our future at risk.

The Work of the U.S. Commission on Ocean Policy

Congress clearly recognized both the promise of the oceans and the threats to them when
it passed the Oceans Act of 2000, calling for establishment of a Commission on Ocean
Policy to establish findings and develop recommendations for a coordinated and compre-
hensive national ocean policy. Pursuant to that Act, the President appointed sixteen
Commission members drawn from diverse backgrounds, including individuals nominated
by the leadership in the United States Senate and House of Representatives.

The Commission held sixteen public meetings around the country and conducted
eighteen regional site visits, receiving testimony, both oral and written, from hundreds
of people. Overall, the Commission heard from some 447 witnesses, including over 275
invited presentations and an additional 172 comments from the public, resulting in nearly

1,900 pages of testimony.
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The message from both experts and the public alike was clear: our oceans, coasts, and
Great Lakes are in trouble and major changes are urgently needed in the way we manage
them. The Commission learned about new scientific findings that demonstrate the com-
plexity and interconnectedness of natural systems. It also confirmed that our management
approaches have not been updated to reflect this complexity, with responsibilities remain-
ing dispersed among a confusing array of agencies at the federal, state, and local levels.
Managers, decision makers, and the public cried out for improved and timely access to
reliable data and solid scientific information that have been translated into useful results
and products. Another steady theme heard around the country was the plea for additional
federal support, citing decades of underinvestment in the study, exploration, protection,
and management of our oceans, coasts, and Great Lakes. Finally, the point was made that
we must enhance ocean-related education so that all citizens recognize the role of the
oceans, coasts, and Great Lakes in their own lives and the impacts they themselves have
on these environments.

Following extensive consideration, and deliberation of a broad array of potential solu-
tions, the Commission presented a preliminary report in early 2004. Comments were
solicited from state and territorial governors, tribal leaders, and the public; the response
was overwhelming. Thoughtful, constructive feedback was received from thirty-seven
governors (including 33 of the 34 coastal state governors), five tribal leaders, and a multi-
tude of other organizations and individuals—over one thousand pages in all. Commenters
were nearly unanimous in praising the report, agreeing that our oceans are in trouble, and
supporting the call for action to rectify the situation. Where governors and others offered
corrections or suggestions for improvement, the Commission paid close attention and
made changes as needed.

This final report lays out the Commission’s conclusions and detailed recommendations
for reform—reform that needs to start now, while it is still possible to reverse distressing
declines, seize exciting opportunities, and sustain the oceans and their valuable assets for
future generations.

A Vision and Strategy for the 21st Century and Beyond

The Commission began by envisioning a desirable future. In this future, the oceans, coasts,
and Great Lakes are clean, safe, prospering, and sustainably managed. They contribute
significantly to the economy, supporting multiple, beneficial uses such as food production,
development of energy and mineral resources, recreation and tourism, transportation of
goods and people, and the discovery of novel medicines, while preserving a high level of
biodiversity and a wide range of critical natural habitats.

In this future, the coasts are attractive places to live, work, and play, with clean water
and beaches, easy public access, sustainable and strong economies, safe bustling harbors
and ports, adequate roads and services, and special protection for sensitive habitats and
threatened species. Beach closings, toxic algal blooms, proliferation of invasive species,
and vanishing native species are rare. Better land-use planning and improved predictions
of severe weather and other natural hazards save lives and money.

In this future, the management of our impacts on the oceans, coasts, and Great Lakes
has also changed. Management boundaries correspond with ecosystem regions, and policies
consider interactions among all ecosystem components. In the face of scientific uncertainty,
managers balance competing considerations and proceed with caution. Ocean governance
is effective, participatory, and well coordinated among government agencies, the private
sector, and the public.

The Commission envisions a time when the importance of reliable data and sound
science is widely recognized and strong support is provided for physical, biological, social,
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and economic research, as well as ocean exploration. The nation invests in the needed
scientific tools and technologies, including ample, well-equipped surface and underwater
research vessels, reliable, sustained satellites, state-of-the-art computing facilities, and
innovative sensors that can withstand harsh ocean conditions. A widespread network of
observing and monitoring stations provides a steady stream of data, and scientific findings
are translated into practical information and products for decision makers, vessel opera-
tors, educators, and the public.

In this hoped-for future, better education is a cornerstone of national ocean policy,
with the United States once again joining the top ranks in math, science, and technology
achievement. An audacious program to explore unknown reaches of the ocean inspires
and engages people of all ages. An ample, diverse, well-trained, and motivated workforce
is available to study the oceans, set wise policies, develop and apply technological advances,
and engineer new solutions. An effective team of educators works closely with scientists
to learn and teach about the oceans—its value, beauty, and critical role on the planet. And,
as a result of lifelong education, all citizens are better stewards of the nation’s resources
and marine environment.

Finally, the Commission’s vision sees the United States as an exemplary leader and full
partner globally, eagerly exchanging science, engineering, technology, and policy expertise
with others, particularly those in developing countries, to facilitate the achievement of
sustainable ocean management on an international level.

While progress has been made in a number of areas, the nation’s existing system for
managing our oceans, coasts, and Great Lakes is simply unable to effectively implement the
appropriate guiding principles (see next page) and realize a positive long-term vision.

The Commission recommends moving toward an ecosystem-based management approach
by focusing on three cross-cutting themes: (1) a new, coordinated national ocean policy
framework to improve decision making; (2) cutting edge ocean data and science translated
into high-quality information for managers; and (3) lifelong ocean-related education to
create well-informed citizens with a strong stewardship ethic. These themes are woven
throughout the report, appearing again and again in chapters dealing with a wide variety
of ocean challenges.

A New National Ocean Policy Framework

To improve decision making, promote effective coordination, and move toward an
ecosystem-based management approach, a new National Ocean Policy Framework is
needed. While this framework is intended to produce strong, national leadership, it is
also designed to support and enhance the critical roles of state, territorial, tribal, and
local decision makers.

Improved National Coordination and Leadership

At the federal level, eleven of fifteen cabinet-level departments and four independent
agencies play important roles in the development of ocean and coastal policy. These
agencies interact with one another and with state, territorial, tribal, and local authorities
in sometimes haphazard ways. Improved communication and coordination would greatly
enhance the effectiveness of the nation’s ocean policy.

Within the Executive Office of the President, three entities have some responsibilities
relevant to oceans: the Office of Science and Technology Policy addresses government-
wide science and technology issues and includes an ocean subcommittee; the Council on
Environmental Quality (CEQ) oversees broad federal environmental efforts and imple-
mentation of the National Environmental Policy Act; and the National Security Council’s

EXECUTIVE SUMMARY @



Guiding Principles

he Commission believes its vision for the future is both practical and attainable. To
achieve it, however, an overarching set of principles should guide national ocean policy.

e Sustainability: Ocean policy should be designed to meet the needs of the present genera-
tion without compromising the ability of future generations to meet their needs.

e Stewardship: The principle of stewardship applies both to the government and to every
citizen. The U.S. government holds ocean and coastal resources in the public trust—a
special responsibility that necessitates balancing different uses of those resources for the
continued benefit of all Americans. Just as important, every member of the public should
recognize the value of the oceans and coasts, supporting appropriate policies and acting
responsibly while minimizing negative environmental impacts.

e Ocean-Land-Atmosphere Connections: Ocean policies should be based on the recogni-
tion that the oceans, land, and atmosphere are inextricably intertwined and that actions
that affect one Earth system component are likely to affect another.

e Ecosystem-based Management: U.S. ocean and coastal resources should be managed to
reflect the relationships among all ecosystem components, including humans and nonhu-
man species and the environments in which they live. Applying this principle will require
defining relevant geographic management areas based on ecosystem, rather than politi-
cal, boundaries.

e Multiple Use Management: The many potentially beneficial uses of ocean and coastal
resources should be acknowledged and managed in a way that balances competing uses
while preserving and protecting the overall integrity of the ocean and coastal environ-
ments.

e Preservation of Marine Biodiversity: Downward trends in marine biodiversity should be
reversed where they exist, with a desired end of maintaining or recovering natural levels
of biological diversity and ecosystem services.

e Best Available Science and Information: Ocean policy decisions should be based on the
best available understanding of the natural, social, and economic processes that affect
ocean and coastal environments. Decision makers should be able to obtain and under-
stand quality science and information in a way that facilitates successful management of
ocean and coastal resources.

e Adaptive Management: Ocean management programs should be designed to meet clear
goals and provide new information to continually improve the scientific basis for future
management. Periodic reevaluation of the goals and effectiveness of management meas-
ures, and incorporation of new information in implementing future management, are
essential.

e Understandable Laws and Clear Decisions: Laws governing uses of ocean and coastal
resources should be clear, coordinated, and accessible to the nation’s citizens to facilitate
compliance. Policy decisions and the reasoning behind them should also be clear and
available to all interested parties.

e Participatory Governance: Governance of ocean uses should ensure widespread participa-
tion by all citizens on issues that affect them.

e Timeliness: Ocean governance systems should operate with as much efficiency and
predictability as possible.

e Accountability: Decision makers and members of the public should be accountable for
the actions they take that affect ocean and coastal resources.

e International Responsibility: The United States should act cooperatively with other
nations in developing and implementing international ocean policy, reflecting the deep
connections between U.S. interests and the global ocean.
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Global Environment Policy Coordinating Committee includes a subcommittee to deal
with international ocean issues. But there is no multi-issue, interagency mechanism to
guide, oversee, and coordinate all aspects of ocean and coastal science and policy.

As part of a new National Ocean Policy Framework, the Commission recommends
that Congress establish a National Ocean Council (NOC) within the Executive Office of
the President, chaired by an Assistant to the President and composed of cabinet secretaries
of departments and administrators of independent agencies with relevant ocean- and
coastal-related responsibilities (Figure ES.2). The NOC should provide high-level atten-
tion to ocean, coastal, and Great Lakes issues, develop and guide the implementation of

Figure ES.2 Proposed Structure for Coordination of Federal Ocean Activities
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Shown here are the institutional components that should be established in the Executive Office of the President (EOP) to
improve federal leadership and coordination of the nation’s oceans and coasts. This diagram also illustrates the organizational
relationship between these new components and existing units in the EOP.

EXECUTIVE SUMMARY @



appropriate national policies, and coordinate the many federal departments and agencies
with ocean and coastal responsibilities. The Assistant to the President should also advise
OMB and the agencies on appropriate funding levels for important ocean- and coastal-
related activities, and prepare a biennial report as mandated by Section 5 of the Oceans Act
of 2000. A Committee on Ocean Science, Education, Technology, and Operations and a
Committee on Ocean Resource Management should be created under the NOC to support
its coordination and planning functions.

A President’s Council of Advisors on Ocean Policy, consisting of representatives from
state, territorial, tribal, and local governments and academic, public interest, and private
sector organizations, should also be established to ensure a formal structure for nonfed-
eral input to the NOC and the President on ocean and coastal policy matters.

A small Office of Ocean Policy should provide staff support to all the bodies discussed
above. Pending congressional action, the Commission recommends that the President put
this structure in place through an executive order.

An Enhanced Regional Approach

Ensuring full state, territorial, tribal, and local participation in ocean policy development
and implementation is a critical element of the new National Ocean Policy Framework.
Many of the nation’s most pressing ocean and coastal issues are local or regional in nature
and their resolution requires the active involvement of state and local policy makers, as
well as a wide range of stakeholders.

One of the priority tasks for the new National Ocean Council should be to develop
and promote a flexible, voluntary process that groups of states could use to establish
regional ocean councils. These regional ocean councils would then serve as focal points
for discussion, cooperation, and coordination. They would improve the nation’s ability
to respond to issues that cross jurisdictional boundaries and would help policy makers
address the large-scale connections and conflicts among watershed, coastal, and offshore
uses. To complement and support this effort, the President should direct all federal agen-
cies with ocean-related functions to immediately improve their regional coordination,
moving over time to adopt a common regional structure (Figure ES.3).

Figure ES.3 Alignment of Federal Regions Is Essential for Communication
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Shown above are the existing regional management areas for three federal agencies. Because these areas do not coincide, it is
difficult for the agencies to coordinate and communicate about issues of common concern at the regional level. Furthermore,
this lack of coordination impedes their ability to effectively interact with regional, state, territorial, tribal, and local entities on a
regional basis.
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One pervasive problem for state
and local managers is lack of suffi-
cient, reliable information on which
to base decisions. The Commission
recommends that governors within a
region identify an appropriate organ-
ization to create a regional ocean
information program. Such programs
will identify user-driven regional
priorities for research, data, and sci-
ence-based information products and
help meet those needs by enhancing
existing resources and promoting
education, training, and outreach in
support of improved ocean and
coastal management.

Coordinated Governance
of Offshore Waters

The nation’s vast offshore ocean areas
are becoming an increasingly appeal-
ing place to pursue economic activi-
ties (Figure ES.4). Well-established
institutional frameworks exist for
longstanding ocean uses, such as
fishing and energy extraction;
however, authorities governing new
activities, such as the placement of
wind farms or aquaculture facilities,
need to be clarified. A comprehen-
sive offshore management regime is
needed that enables us to realize the
ocean’s potential while safeguarding
human and ecosystem health, mini-
mizing conflicts among users, and
fulfilling the government’s obligation
to manage the sea in a way that max-
imizes long-term benefits for all the
nation’s citizens.

The National Ocean Council,
supported by congressional action
where necessary, should ensure that
each current or foreseeable activity
in federal waters is administered by a
lead federal agency. Well-developed

Figure ES.4 Coordination Is Essential in Busy Offshore Waters
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Like many offshore areas of the nation, the waters off a small portion of the
New England coast are home to a number of existing and proposed activities.

In addition to the uses shown above, many offshore areas also contain dredging
projects, marine protected areas, fishery closures, recreational activities, artificial
reefs, and in certain coastal regions, oil and gas development. User conflicts can
and do arise when incompatible activities take place in the same area. A
comprehensive offshore management regime is needed for the balanced
coordination of all offshore uses.

Source: Minerals Management Service, Washington, DC.

laws or authorities that cover existing programs would not be supplanted, but the

lead agency would be expected to continue and enhance coordination among all other
involved federal partners. For emerging ocean activities whose management is ill defined,
dispersed, or essentially non-existent, the National Ocean Council and Congress, working
with affected stakeholders, should ensure that the lead agency provides strong coordina-
tion, while working toward a more comprehensive governance structure.
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Based on an improved understanding of offshore areas and their resources, the federal
government should work with appropriate state and local authorities to ensure that the
many different activities within a given area are compatible, in keeping with an ecosystem-
based management approach. As the pressure for offshore uses grows, and before serious
conflicts arise, it is critical that the National Ocean Council review the complete array of
single-purpose offshore programs with the goal of achieving coordination among them.

Ultimately, a streamlined program for each activity should be combined with a com-
prehensive offshore management regime that considers all uses, addresses the cumulative
impacts of multiple activities, and coordinates the many authorities with interests in off-
shore waters. The National Ocean Council, President’s Council of Advisors on Ocean
Policy, federal agencies, regional ocean councils, and states will all have roles to play in
realizing more coordinated, participatory management of offshore ocean activities.

In considering the coordination of ocean activities, marine protected areas provide
one valuable tool for achieving more ecosystem-based management of both nearshore and
offshore areas. Such areas can be created for many different reasons including: enhance-
ment of living marine resources; protection of habitats, endangered species, and marine
biological diversity; or preservation of historically or culturally important submerged
archeological resources. Marine protected areas may also provide scientific, recreational,
and educational benefits. The level of protection and types of activities allowed can vary
greatly depending on the goals of the protected area.

With its multiple use, ecosystem-based perspective, the National Ocean Council
should oversee the development of a flexible process—one that is adaptive and based
on the best available science—to design, implement, and assess marine protected areas.
Regional ocean councils, or other appropriate entities, can provide a forum for engaging
all stakeholders in this process.

A Strengthened Federal Agency Structure

Improved coordination through a National Ocean Council is necessary, but not sufficient
to bring about the depth of change needed. Some restructuring of existing federal agencies
will be needed to make government less redundant, more flexible, more responsive to the
needs of states and stakeholders, and better suited to an ecosystem-based management
approach. Because of the significant hurdles involved, a phased approach is suggested.

The National Oceanic and Atmospheric Administration (NOAA) is the nation’s primary
ocean agency. Although it has made significant progress in many areas, there is widespread
agreement that the agency could manage its activities more effectively. In addition, many
of the recommendations in this report call for NOAA to handle additional responsibilities.
A stronger, more effective, science-based and service-oriented ocean agency is needed—
one that works with others to achieve better management of oceans and coasts through an
ecosystem-based approach.

As an initial step in a phased approach, Congress should pass an organic act that
codifies the existence of NOAA. This will strengthen the agency and help ensure that its
structure is consistent with three primary functions: management; assessment, prediction,
and operations; and research and education. To support the move toward a more ecosys-
tem-based management approach within and among federal agencies, the Office of
Management and Budget (OMB) should review NOAAs budget within its natural resource
programs directorate, rather than the general government programs directorate. This
change would make it easier to reconcile NOAAs budget with those of the other major
resource-oriented departments and agencies, all of which are reviewed as natural resource
programs at OMB.

As a second step in the phased approach, all federal agencies with ocean-related
responsibilities should be reviewed and strengthened and overlapping programs should be
considered for consolidation. Programmatic overlaps can be positive, providing useful
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checks and balances as agencies bring different perspectives and experiences to the table.
However, they can also diffuse responsibility, introduce unnecessary redundancy, raise
administrative costs, and interfere with the development of a comprehensive management
regime. The Commission recommends that program consolidation be pursued in areas
such as area-based ocean and coastal resource management, invasive species, marine
mammals, aquaculture, and satellite-based Earth observing. The Assistant to the President,
with advice from the National Ocean Council and the President’s Council of Advisors on
Ocean Policy, should review other federal ocean, coastal, and atmospheric programs, and
recommend additional opportunities for consolidation.

Ultimately, our growing understanding of ecosystems and the inextricable links
among the sea, land, air, and all living things, points to the need for more fundamental
reorganization of the federal government. Consolidation of all natural resource functions,
including those involving oceans and coasts, would enable federal agencies to move
toward true ecosystem-based management.

Sound Science and Information for Wise Decisions

An effective national ocean policy should be based on unbiased, credible, and up-to-date
scientific information. Unfortunately, the oceans remain one of the least explored and
most poorly understood environments on the planet, despite some tantalizing discoveries
over the last century.

Sustained investments will be required to: support research and exploration; provide
an adequate infrastructure for data collection, science, and management; and translate
new scientific findings into useful and timely information products for managers, educa-
tors, and the public. This is especially true as we move toward an ecosystem-based man-
agement approach that imposes new responsibilities on managers and requires improved
understanding of physical, biological, social, and economic forces.

Investing in Science and Exploration

Over the past two decades, with our oceans, coasts, and Great Lakes under siege, federal
investment in ocean research has stagnated while other fields have grown. As a result,
ocean science funding has fallen from 7 percent of the total federal research budget twenty-
five years ago to just 3.5 percent today. This lagging support in the United States, combined
with growing foreign capability, has lessened the nation’s pre-eminence in ocean research,
exploration, and technology development. Chronic under-investment has also left much
of our ocean-related infrastructure in woefully poor condition.

The current annual federal investment in marine science is well below the level necessary
to adequately meet the nation’s needs for coastal and ocean information. The Commission
urges Congress to double the federal ocean and coastal research budget over the next five
years, including a national program of social science and economic research to examine
the human dimensions and economic value of the nation’s marine resources. In addition, a
dedicated ocean exploration program should be launched to unlock the mysteries of the
deep by discovering new ecosystems, natural resources, and archaeological treasures.

A renewed U.S. commitment to ocean science and technology will require not only
substantially increased funding, but also improved strategic planning, closer interagency
coordination, robust technology and infrastructure, and 21st century data management
systems. The Commission recommends: creation of a national strategy for ocean research
that will guide individual agencies’ ten-year science plans; enhancement and maintenance
of the nation’s ocean and coastal infrastructure; and development of new technologies,
with more rapid transition of experimental technologies into operational applications.
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Launching a New Era of Data Collection

The Integrated Ocean Observing System

About 150 years ago, this nation set out to create a comprehensive weather forecasting
and warning network. Today it is hard to imagine living without constantly updated and
increasingly accurate weather reports. Now it is time
to fully incorporate the oceans in this observational
and forecasting capability. A sustained, national
Integrated Ocean Observing System (I00S) will pro-
vide invaluable economic, societal, and environmen-
tal benefits, including improved warnings of coastal
and health hazards, more efficient use of living and
nonliving resources, safer marine operations, and a
better understanding of climate change. Our infor-
mation needs are growing and the challenges we face
along our coasts and in our oceans are escalating.
The nation needs to substantially advance its ability
to observe, monitor, and forecast ocean and coastal
conditions, and contribute to global Earth observing
capabilities (Figure ES.5).

The Commission recommends that the Federal
government, through the National Ocean Council,
make the development and implementation of the
1I00S a high priority, to be organized through a for-
malized Ocean.US office. The United States simply
cannot achieve the levels of understanding and pre-
dictive capability needed, or generate the informa-
tion required by a wide range of users, without the

Figure ES.5 Many Different Platforms
Collect Data as Part of the I00S

This picture is an artist’s rendering of the various water-, air-,
and space-components of ocean observing systems. The data

collected by each of these different sensors are transmitted via
seafloor fiber optic cables and satellites to a central location
on land.

Source: HARRIS Corporation Maritime Communications, Melbourne, FL.

I00S. While implementation of the IOOS will
require significant, sustained funding, estimates
suggest that an operational I00S will save the
United States billions of dollars annually through

enhanced weather forecasts, improved resource man-
agement, and safer, more efficient marine operations.
The IOOS must meet the needs of a broad suite of users, from scientists to the general
public. To maximize its benefits, resource managers at federal, regional, state, and local
levels will need to explain their information needs and provide guidance on the most use-
ful outputs and products. The regional observing systems, overseen by Regional Associations,
will provide a visible avenue for all users to provide input to the national IOOS.

The National Monitoring Network

Despite the growing threats to ocean, coastal, and Great Lakes waters, there is no national
monitoring network in place to assess their status, track changes over time, help identify
causes and impacts, or determine the success of management efforts. Increased monitor-
ing is needed not only along the nation’s coasts, but also inland where pollutants often
originate, traveling downstream and ultimately affecting coastal waters. A national moni-
toring network is essential to support the move toward an ecosystem-based management
approach that considers the impacts of human activities within the context of the broader
biological and physical environment. NOAA, EPA, and USGS should lead an effort to
develop a national monitoring network that coordinates and expands existing efforts by
federal, state, local, and private entities.
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Because of the inherent overlap between inland, coastal, and open-ocean waters,
NOAA should ensure that the national monitoring network includes adequate coverage
in both coastal areas and the upland reaches that affect them, and that it is closely linked
with the IOOS. User communities should participate fully in developing the network, and
the data collected should be made available in useful formats to managers and stakehold-
ers so they can make continual progress toward ecosystem-based management goals.

The design and implementation of the national monitoring network will require not only
federal coordination, but also significant input from states and regional entities.

Turning Data into Useful Information

The data generated from increased research, enhanced monitoring networks, and new
observing systems will be essential in improving our management of ocean and coastal
resources. However, two major challenges face today’s data managers: the sheer volume of
incoming data, which strains storage and assimilation capabilities, and the demand for
timely access to the data in a variety of formats by user communities. Meeting these chal-
lenges will require a concerted effort to modernize the current data management system
and will require greatly improved interagency planning and coordination. The Commission
recommends the creation of several new programs and partnerships to achieve these goals.

First, Congress should amend the National Oceanographic Partnership Act to establish
Ocean.IT, a new federal interagency mechanism to oversee ocean and coastal data man-
agement. This interagency group will enhance coordination, harmonize future software
and hardware acquisitions and upgrades, and oversee strategic planning and funding.
Building partnerships with the private sector and academia should also be a major goal of
Ocean.IT.

Second, NOAA and the U.S. Navy should establish an ocean and coastal information
management and communications partnership to generate information products relevant
to national, regional, state, and local operational needs. Building upon the Navy’s model
for operational oceanography, this partnership would rapidly advance U.S. coastal and
ocean analyses and forecasting capabilities by drawing on the distinct, yet complementary
capabilities of each organization and using all available physical, biological, chemical, and
socioeconomic data.

The Commission recommends the creation of two additional programs that will aid in
the creation and dissemination of information: multi-stakeholder regional ocean informa-
tion programs to develop and disseminate useful information products on a regional basis;
and accelerated coastal and ocean mapping and charting, coordinated through the Federal
Geographic Data Committee.

Education: A Foundation for the Future

Testing results suggest that, after getting off to a good start in elementary school, by the
time U.S. students graduate from high school their achievement in math and science falls
well below the international average (Figure ES.6). More specifically, a 1999 study
revealed that just 32 percent of the nation’s adults grasp simple environmental concepts
and even fewer understand more complex issues, such as ecosystem decline, loss of biodi-
versity, or watershed degradation. It is not widely understood that nonpoint source pollu-
tion threatens the health of coastal waters, or that mercury in fish comes from human
activities via the atmosphere. From excess application of fertilizers, pesticides, and herbi-
cides on lawns, to the trash washed off city streets into rivers and coastal waters, ordinary
activities contribute significantly to the degradation of the marine environment, but with-
out an informed and educated citizenry, it will be difficult to achieve a collective commit-
ment to stewardship, sustained investment, and more effective policies.
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Figure ES.6 U.S. Students Fall Behind in Science
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U.S. students in fourth grade score above the international

average in science achievement, according to the Trends in
International Mathematics and Science Study. However,

A new national ocean policy should include a
strong commitment to education to reverse scientific
and environmental illiteracy, create a strong, diverse
workforce, produce informed decision makers, and
develop a national stewardship ethic for the oceans,
coasts, and Great Lakes. The Commission recom-
mends that all ocean-related agencies take responsi-
bility for promoting education and outreach as an
integral part of their missions. Ocean education at
all levels, both formal and informal, should be
enhanced with targeted projects and continual
assessments and improvement.

A national ocean education office, Ocean.ED,
should be created under the National Ocean Council
to promote nationwide improvements in ocean edu-
cation. As an interagency office, Ocean.ED should
develop a coordinated national strategy and work in
partnership with state and local governments and
with K-12, university level, and informal educators.

as students approach their final year in secondary school,
the performance in U.S. schools drops well below the
international average.

The National Science Foundation Centers for Ocean
Science Education Excellence provide one outstand-
ing model that should be expanded. Other recom-
mendations include increased funding for training
and fellowships, targeted efforts to increase participa-
tion by under-represented groups, and closer interac-
tion between scientists and educators. All ocean-
related agencies must explore innovative ways to engage people of all ages in learning and
stewardship, using the excitement of ocean science and exploration as a catalyst.

Source: Calsyn, C., P. Gonzales, and M. Frase. Highlights from TIMSS
[Trends in International Mathematics and Science Studly]. Washington,
DC: National Center for Education Statistics, 1999.

Specific Management Challenges

Building on the foundation of improved governance, new scientific information, and
enhanced education, the Commission’s report covers the full breadth of topics included in
its charge from Congress. As a result, it includes over 200 recommendations that span the
gamut of ocean and coastal issues, ranging from upstream areas to the depths of the sea,
from practical problem solving to broad guidance for ocean policy.

Several important issues pose particular challenges and are highlighted in the follow-
ing sections. The full report addresses these topics and a number of others in much
greater depth.

Managing Coasts and Their Watersheds

While coastal watershed counties comprise less than 25 percent of the land area in the
United States, they are home to more than 52 percent of the total U.S. population. On
average, some 3,600 people a day are moving to coastal counties, suggesting that by 2015
coastal populations will reach a total of 165 million. With another 180 million people vis-
iting the coast each year, the pressure on our oceans, coasts, and Great Lakes will become
ever more intense and the need for effective management greater (Figure ES.7).
Population growth and tourism bring many benefits to coastal communities and the
nation, including new jobs, businesses, and enhanced educational opportunities. The
great popularity of these areas, however, also puts more people and property at risk from
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Figure ES.7 Population Density Peaks Near the Shore
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As shown by 2000 U.S. Census figures, population density is generally highest in coastal areas, including counties surrounding the
Great Lakes. Population growth and increasing population density in coastal counties reflect the attraction of the coast but also
result in increased environmental impacts on coastal ecosystems.

Source: U.S. Census Bureau. “Census 2000.” <www.census.gov> (Accessed March 2004).

coastal hazards, reduces and fragments fish and wildlife habitat, alters sediment and water
flows, and contributes to coastal water pollution. Fortunately, we are gaining a much-
improved understanding of human influences on coastal ecosystems, whether they origi-
nate locally, regionally, or in watersheds hundreds of miles upstream.

Without question, management of the nation’s coastal zone has made great strides,
but further improvements are urgently needed, with an emphasis on ecosystem-based,
watershed approaches that consider environmental, economic, and social concerns. The
Commission recommends that federal area-based coastal programs be consolidated and
federal laws be modified to improve coastal resource protection and sustainable use.
Congress should reauthorize and boost support for the Coastal Zone Management Act,
strengthening the management capabilities of coastal states and enabling them to incorpo-
rate a watershed focus. The Coastal Zone Management Act, Clean Water Act, and other
federal laws should be amended to provide financial, technical, and institutional support
for watershed initiatives.

At the highest level, the National Ocean Council should develop national goals and
direct changes to better link coastal and watershed management and minimize impacts asso-
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ciated with coastal population and housing growth. The President’s Council of Advisors on
Ocean Policy can serve as a forum through which nonfederal entities have an opportunity to
provide critically needed input to help guide this change. Regional ocean councils can also
provide a mechanism for coordinating coastal and watershed management.

Guarding People and Property against Natural Hazards

Conservative estimates of damages from natural hazards, looking only at direct costs such
as those for structural replacement and repair, put nationwide losses at more than $50
billion a year. Some experts believe this figure represents only half or less of the true costs.
More accurate figures are unavailable because the United States does not consistently
collect and compile such data, let alone focus specifically on losses in coastal areas or
costs associated with damage to natural environments.

Many federal agencies have explicit operational responsibilities related to hazards
management, while others provide technical information or deliver disaster assistance.
The nation’s lead agencies for natural hazards planning, response, recovery, and mitigation
are the Federal Emergency Management Agency (FEMA) and the U.S. Army Corps of
Engineers (USACE). These agencies implement programs that specifically target the
reduction and management of risks from natural hazards.

Opportunities for improving Federal natural hazards management include: modifying
federal infrastructure policies that encourage inappropriate development in hazard-prone
areas; augmenting hazards information collection, analysis, and dissemination; refining
the National Flood Insurance Program (NFIP); and undertaking effective and universal
state and local hazards mitigation planning.

Conserving and Restoring Coastal Habitat

The diverse habitats that comprise the ocean and coastal environment provide tangible
benefits such as filtering pollutants from runoff, buffering coastal communities against the
effects of storms, and providing a basis for booming recreation and tourism industries.
These habitats also supply spawning grounds, nurseries, shelter, and food for marine life,
including a disproportionate number of endangered or commercially important species.

As more people come to the coast to live, work, and visit, coastal habitats are increas-
ingly stressed and damaged. Over the past several decades the nation has lost millions of
acres of wetlands, seen the destruction of seagrass and kelp beds, and faced a loss of sig-
nificant mangrove forests. Cost-effective conservation and restoration programs should be
expanded according to a national strategy that sets goals and priorities, enhances the
effectiveness and coordination of individual efforts, and periodically evaluates progress.
Many habitat conservation and restoration projects have been successful, but continued
progress will depend on sustained funding, improved government leadership and coordi-
nation, enhanced scientific research and monitoring, better education and outreach, and
solid stakeholder support.

Managing Sediment and Shorelines

From a human perspective, sediment has a dual nature—desirable in some locations and
unwanted in others—making its management particularly challenging. The natural flow
of sediment over land and through waterways is important for sustaining coastal habitats
and maintaining beaches. Too little sediment can lead to declining habitats, diminishing
wetlands and eroding beaches. However, excess or contaminated sediment can block ship-
ping channels, destroy habitats, poison the food chain, and endanger lives. Navigational
dredging, infrastructure projects, farming, forestry, urban development, industrial opera-
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tions, and many other necessary and beneficial human activities can interfere with
natural sediment processes, adversely affecting the interests of other stakeholders and
the environment.

The nation must overcome several challenges to improve its management of sediment.
The natural processes that create, move, and deposit sediment operate on regional scales,
while today’s management regime generally addresses discrete locations—a single beach,
wetland, or port—and rarely addresses broader upstream or coastal activities that affect
sediment processes. To complicate matters further, the policies that control sediment
dredging, transport, and quality fall under the jurisdiction of an assortment of programs
within multiple agencies at all levels of government. Finally, our understanding of natural
sediment processes, and how human activities affect sediment movement, is still limited.

A national sediment management strategy is needed that balances ecological and eco-
nomic needs according to an ecosystem-based management approach. Such a strategy
should consider sediment on a multi-project, regional, watershed basis, and should
involve all relevant parties. Participation in watershed management efforts by federal,
state, and local entities, along with key stakeholders such as coastal planners and port
managers, is an important step in diminishing upland sources of excess or contaminated
sediment. Scientifically sound methods for characterizing contaminated sediment, com-
bined with innovative technologies for dredging, treatment, and disposal of this material,
will also be critical.

Supporting Marine Commerce Figure ES.8 Ports are the Primary Gateway
and Transportation for International Trade
80%

Global trade is an essential and growing component

L . 70%
of the nation’s economy, accounting for nearly 7 per-
cent of the gross domestic product. The vast majority 60%
of our import-export goods pass through the nation’s 50%
extensive marine transportation system (Figure 40%

ES.8). To meet current demands and prepare for
expected growth in the future, this system will

require maintenance, improvement, and significant : 20%
expansion. 10%
A first step in the process will be better coordina- 0% me = B

30%

Contributions to
U.S. International Trade

tion, planning, and allocation of resources at the Water  Air  Truck  Rail Pipeline Other
federal level. As part of a national move toward an Mode of Transportation
ecosystem-based management approach, the efficient, B Value Weight

safe, and secure movement of cargo and passengers In 2001, U.S. ports were major gateways for international trade.
should be well coordinated with other ocean and Waterborne commerce accounted for 78 percent of total U.S.
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coastal uses and activities, and with efforts to protect
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the marine environment.

Specific recommendations include giving the Source: U.S. Department of Transportation, Bureau of Transportation.
“U.S. International Trade and Freight Transportation Trends 2003."

Department of Transportation (DOT) lead responSi_ <www.bts.gov/publications/us_international_trade_and_freight_
bility within the federal government for oversight of transportation_trends/2003/> (Accessed May 2004).

the marine transportation system, including regular

assessments of its status and future needs. DOT

should develop an integrated national freight transportation strategy that strengthens the

links between ports and other modes of transportation to support continued growth of

international and domestic trade. In developing a national freight transportation strategy,

DOT should work closely with the U.S. Department of Homeland Security and FEMA to

incorporate port security and other emergency preparedness requirements.
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To ensure good coordination, the Interagency Committee for the Marine Transportation
System should be strengthened, codified, and placed under the oversight of the National
Ocean Council. Because marine transportation is primarily a nonfederal activity, the
Marine Transportation System National Advisory Council should also be maintained to
provide a venue for outside input to the federal government on relevant issues.

Addressing Coastal Water Pollution

Coastal and ocean water quality is threatened by multiple sources of pollution, including
point, nonpoint, and atmospheric sources, vessels, invasive species, and trash being
washed onto beaches and into the ocean. Addressing these many sources requires devel-
opment of an ecosystem-based and watershed management approach that draws on a
variety of management tools. Because water contamination problems are complex and
pervasive, their solution will require substantial investments of federal resources and
greatly enhanced coordination both among federal agencies (primarily EPA, NOAA,
USDA, and USACE) and between the federal government and managers at state, territo-
rial, tribal, and local levels, in addition to watershed groups, nongovernmental organiza-
tions, private stakeholders, and the academic and research communities.

Over the last few decades, great strides have been made in reducing water pollution
from point sources, although further improvements can be realized through increased
funding, strengthened enforcement, and promotion of innovative approaches, such as
market-based incentives. Persistently troublesome point sources of pollution, including
wastewater treatment plants, sewer system overflows, septic systems, industrial facilities,
and animal feeding operations, must continue to be addressed.

But the widespread and growing problem of nonpoint source pollution (Figure ES.9)
has not seen similar success. Significant reduction of such pollution in all impaired coastal
watersheds should be established as a national goal with measurable objectives set to meet
water quality standards. Federal nonpoint source pollution programs should be better coor-
dinated so they are mutually supportive. Because agricultural runoff contributes substan-
tially to such pollution, USDA should align its conservation programs, technical assistance,

Figure ES.9 Controlling Nonpoint Source
Pollution Is Key to Cleaner Waters
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Nonpoint source pollution is a factor in 90 percent of all
incidents where water quality is determined to be below the
standards set for specific activities, such as recreation, water
supply, aquatic life, or agriculture.

Source: U.S. Environmental Protection Agency. Clean Water Act Section
303(d) Lists: Overview of TMDL Program. Washington, DC, 1998.
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and funding with EPA and NOAA programs for
reducing nonpoint source pollution. State and local
governments can also play central roles through bet-
ter land-use planning and stormwater management.

Pollution reduction efforts should include the
aggressive use of state revolving loan funds, imple-
mentation of incentives to reward good practices,
and improved monitoring to assess compliance and
overall progress. Congress should also amend the
Clean Water Act to authorize federal financial disin-
centives to discourage activities that degrade water
quality and to provide federal authority to actif a
state chronically fails to make progress in controlling
nonpoint sources.

Given the natural functioning of hydrologic
systems, watersheds are often the appropriate geo-
graphic unit within which to address water-related
problems. Collaborative watershed groups have had
particular success in addressing nonpoint source
pollution. The federal government should strengthen
collaborative watershed groups by providing them
with adequate technical, institutional, and financial
support.



Because contaminants can travel long distances through the atmosphere and be deposited
far from their origin, EPA and states should also develop and implement regional and
national strategies for controlling this source of water pollution, building upon efforts such
as the EPA Air-Water Interface Work Plan. In addition, the United States should partici-
pate in a vigorous international research program on the sources and impacts of atmos-
pheric deposition and play a leadership role in negotiating international solutions.

Limiting Vessel Pollution and Improving Vessel Safety

Ships carry more than 95 percent of the nation’s overseas cargo, but their operations also
present safety, security, and environmental risks. To minimize these risks, the Commission
recommends that the U.S. Coast Guard work with industry partners and enhance incentive
programs to encourage voluntary commitments from vessel owners and operators to build
a workplace ethic that values safety, security, and environmental protection as central
components of everyday vessel operations. These voluntary measures should be comple-
mented by effective oversight and monitoring, whether conducted by the Coast Guard

or third-party audit firms, and backed up by consistent enforcement efforts, including
performance-based vessel inspections.

The United States should also work with other nations, through the International
Maritime Organization, to enhance flag state oversight and enforcement. Initiatives should
include expeditious promulgation of a code outlining flag state responsibilities and devel-
opment of a mandatory external audit regime to evaluate flag state performance and iden-
tify areas where additional technical assistance is needed.

Control over vessels entering U.S. ports should be improved by ensuring that the
Coast Guard has sufficient resources to sustain and strengthen its performance-based
inspection program for marine safety and environmental protection, while also meeting
its enhanced security responsibilities. In addition, the Coast Guard should work at the
regional and international levels to increase effective coordination and vessel information
sharing among concerned port states.

A number of other important vessel-related priorities are discussed in the report,
including the need for a uniform national regime to deal with cruise ship waste streams
and reduction of recreational vessel pollution.

Preventing the Spread of Invasive Species

The introduction of non-native organisms into ports, coastal areas, and watersheds is
causing harm to marine ecosystems around the world resulting in millions of dollars in
costs for monitoring, control, and remediation. The most effective weapon against inva-
sive species is prevention. To control the introduction of invasive species through ships’
ballast water, a major pathway, the U.S. Coast Guard’s national ballast water management
program should: incorporate sound science in the development of biologically meaning-
ful, mandatory, and enforceable ballast water treatment standards; develop new treatment
technologies, revising the standards as needed to incorporate these technologies; and
allow for full consultation with EPA.

To address introduction pathways other than ballast water, such as ships’ hulls,
anchors, navigational buoys, drilling platforms, fishing activities, the aquarium trade,
aquaculture, and floating marine debris, the Departments of Agriculture, Commerce, the
Interior, and Homeland Security should more actively monitor and prevent the importa-
tion of potentially invasive aquatic species. Because prevention will never be entirely effec-
tive, the Commission also recommends the development of a national plan for early detec-
tion of invasive species and a system for prompt notification and rapid response.

The National Ocean Council, working with the Aquatic Nuisance Species Task Force
and the National Invasive Species Council, should review and streamline the current pro-
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liferation of federal and state programs for managing invasive species and should coordi-
nate education and outreach efforts to increase public awareness about the importance of
prevention. In the long run, a rigorous program of research, technology development, and
monitoring will be needed to understand and effectively prevent aquatic species invasions.

Reducing Marine Debris

Marine debris refers to the enormous amount of trash, abandoned fishing gear, and other
waste that can be found drifting around the global ocean and washing up along its coastlines,
posing serious threats to wildlife, habitats, and human health and safety. Approximately 80
percent of this debris originates on land, either washed along in runoff, blown by winds,
or intentionally dumped from shore, while 20 percent comes from offshore platforms and
vessels, including fishing boats.

The Commission recommends that NOAA, as the nation’s primary ocean and coastal
management agency, reestablish its defunct marine debris program to build on and
complement EPAs modest program. NOAA and EPA should expand their marine debris
efforts, taking advantage of each agency’s strengths by pursuing: public outreach and
education; partnerships with local governments, community groups, and industry; and
strengthened research and monitoring efforts.

An interagency committee under the National Ocean Council should coordinate federal
marine debris programs and take maximum advantage of the significant efforts conducted
by private citizens, state and local governments, and nongovernmental organizations.

The United States should also remain active on the international level. An immediate
priority is the development of an international plan of action to address derelict fishing
gear on the high seas.

Achieving Sustainable Fisheries

Over the last thirty years, the fishing industry has evolved from being largely unmanaged,
with seemingly boundless opportunities, to one that is highly regulated and struggling to
remain viable in some places. While the current regime has many positive features, such
as an emphasis on local participation, the pairing of science and management, and regional
flexibility, it has also allowed overexploitation of many fish stocks, degradation of habi-
tats, and negative impacts on many ecosystems and fishing communities.

The Commission’s recommendations to improve fishery management can be grouped
into six areas: re-emphasizing the role of science in the management process; strengthening
the Regional Fishery Management Council (RFMC) system and clarifying jurisdictions;
expanding the use of dedicated access privileges; improving enforcement; adopting an
ecosystem-based management approach; and strengthening international management.

To strengthen the link between strong science and sustainable fishery management,
RFMCs should be required to rely on the peer-reviewed advice of their Scientific and
Statistical Committees (SSCs), particularly in setting harvest levels. In particular, an
RFMC should not be allowed to approve any measure that exceeds the allowable biologi-
cal catch recommended by its SSC. Because of their importance in the process, SSC mem-
bers should be nominated by the RFMCs but appointed by the Administrator of NOAA,
and their credentials and potential conflicts of interest should be vetted by an external
organization. An expanded research program is needed that involves fishermen where
possible and is responsive to managers’ requirements.

Several recommendations are made concerning the composition, responsibilities, and
jurisdiction of the various federal and interstate fishery management entities. In particu-
lar, membership on the RFMCs needs to be diversified and new members should receive
consistent training in the often arcane vocabulary and policies involved in U.S. fishery
management.
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To reverse existing incentives that create an unsustainable “race for the fish,” fishery
managers should explore the adoption of dedicated access privileges to promote conserva-
tion and help reduce overcapitalization. Congress should amend the Magnuson—Stevens
Fishery Conservation and Management Act to affirm that RFMCs are authorized to insti-
tute dedicated access privileges, subject to meeting national guidelines, and every federal,
interstate, and state fishery management body should consider the potential benefits of
adopting such programs. In addition, Congress should address overcapitalization directly
by revising federal programs that subsidize this practice, as well as working with NOAA to
develop programs that permanently reduce overcapitalization in fisheries.

Fishery enforcement should be continually strengthened through the adoption of
better technologies, such as Vessel Monitoring Systems, better cooperation among federal
and state agencies, and enhanced support for the infrastructure, personnel, and programs
that make enforcement possible.

Consistent with one of the major themes of this report, fishery management needs to
move toward a more ecosystem-based approach to improve its effectiveness and reduce
conflicts between socioeconomic forces and biological sustainability. An ecosystem-based
management approach will be particularly helpful in protecting essential fish habitat and
reducing the impacts of bycatch.

Finally, the U.S. should work with other countries on worldwide adoption and
enforcement of international agreements that promote sustainable fishery practices, in
particular the United Nations Fish Stocks Agreement and the U.N. Food and Agriculture
Organization’s Compliance Agreement and Code of Conduct for Responsible Fisheries.
The United States should also continue to press for the inclusion of environmental
objectives—particularly those specified in international environmental agreements—
as legitimate elements of trade policy.

Protecting Marine Mammals and Endangered Marine Species

The Marine Mammal Protection Act and the Endangered Species Act are landmark laws
that have protected marine mammals, sea turtles, seabirds, and other populations at risk
since their passage. However, both Acts need to be updated to support the move toward a
more ecosystem-based approach.

As in so many other areas of ocean policy, immediate clarification and coordination
of federal agency policies is needed. The Commission recommends that Congress consoli-
date the jurisdiction for marine mammals within NOAA, and that the National Ocean
Council improve coordination between NOAA and the U.S. Fish and Wildlife Service in
implementation of the Endangered Species Act, particularly for anadromous species or
where land-based activities have significant impacts on marine species. Congress should
also amend the Marine Mammal Protection Act to require NOAA to specify categories of
activities that are allowed without a permit, those that require a permit, and those that are
strictly prohibited. The permitting process itself should be streamlined by using program-
matic permitting where possible. The definition of harassment in the Marine Mammal
Protection Act should also be revised to cover only activities that meaningfully disrupt
behaviors that are significant to the survival and reproduction of marine mammals.

The Commission recommends an expanded research, technology, and engineering
program, coordinated through the National Ocean Council, to examine and mitigate the
effects of human activities—including fishing, pollution, and climate change—on marine
mammals, seabirds, sea turtles and all other marine endangered species. In addition,
Congress should expand federal funding for research into ocean acoustics and the poten-
tial impacts of noise on marine mammals and other species.
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Preserving Coral Reefs and Other Coral Communities

Coral communities are among the oldest and most diverse ecosystems on the planet, rival-
ing tropical rainforests in biodiversity and potential economic value. Unfortunately, like
the rainforests, the world’s coral reefs are increasingly showing signs of serious decline,
with pristine reefs becoming rare and up to one-third of the world’s reefs severely damaged
according to some estimates.

A strengthened Coral Reef Task Force, under the oversight of the National Ocean
Council, should promote immediate actions to reverse the impacts on tropical coral com-
munities from pollution (with EPA and USDA in the lead) and from fishing (with NOAA
in the lead). NOAA should be assigned as the lead agency for assessing and protecting the
nation’ relatively unexplored cold water coral communities, including dedicated research
on their distribution and abundance and strategies to reduce major threats to their survival.

Congress should enact a Coral Protection and Management Act that provides direct
authorities to protect and manage corals, and creates a framework for research and for
cooperation with international efforts. This legislation should include: mapping, monitor-
ing, and research programs to fill critical information gaps; liability provisions for dam-
ages to coral reefs, similar to those in the National Marine Sanctuaries Act; outreach
activities to educate the public about coral conservation and reduce human impacts; and
mechanisms for U.S. involvement in bilateral, regional, and international coral reef pro-
grams, particularly through the sharing of scientific, technical, and management expertise.

In many places, harvesting methods continue to damage reefs and overexploit orna-
mental species. As the world’s largest importer of ornamental coral reef resources, the
United States has a particular responsibility to help eliminate destructive harvesting
practices and ensure the sustainable use of reef resources. The nation should develop
standards for the importation of coral species to balance legitimate trade with protection
of the world’s coral reefs and to ensure that U.S. citizens do not unknowingly promote
unsustainable practices.

Setting a Course for Sustainable Marine Aquaculture

Marine aquaculture has the potential to supply a significant part of the ever increasing
domestic and global demand for seafood. However, two major concerns must be addressed:
environmental problems associated with some aquaculture operations, particularly net-pen
facilities, and a confusing, inconsistent array of state and federal regulations that hinder
private sector investment.

The Commission recommends that Congress amend the National Aquaculture Act to
designate NOAA as the lead federal agency for implementing a national policy on environ-
mentally and economically sustainable marine aquaculture. Through a new Office of
Sustainable Marine Aquaculture, NOAA should develop a single, multi-agency federal per-
mitting process for the industry that ensures that aquaculture facilities meet all applicable
environmental standards and protects the sustainability and diversity of wild stocks.

Additional investments in research, demonstration projects, and technical assistance
can help the industry address environmental issues, conduct risk assessments, develop
improved technology, select appropriate species, and create best management practices.

Connecting the Oceans and Human Health
Over the last several decades, scientific studies have demonstrated that the health of
humans and the oceans are inextricably linked. Human inputs such as point and nonpoint

source pollution adversely affect the health of coastal ecosystems, resulting in conditions
which in turn affect human health.
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Sewage effluent and stormwater discharges can contaminate water and marine organ-
isms, leading to outbreaks of viral and bacterial diseases with serious medical consequences,
and curtailing beach and ocean recreation. Chemicals like polychlorinated biphenyls
(PCBs) and toxic metals like mercury enter the oceans from rivers and from atmospheric
deposition. Once there, they accumulate in finfish and shellfish, posing potentially serious
long-term health threats to consumers. Excessive nutrient inputs from nonpoint source
pollution can lead to harmful algal blooms that are toxic to fish and humans and can
result in oxygen-depleted “dead zones” that kill marine organisms and decimate recre-
ational and commercial fishing. Global climate change may also result in the spread of
human diseases such as cholera and malaria via the marine environment.

On a brighter note, a growing number of important medical treatments and biotech-
nologies are now based on chemicals that originate from marine organisms. Marine bio-
products with anti-inflammatory and cancer fighting properties are just a few examples
of the promising medical advances found in the oceans. A more focused program of
exploration and bioprospecting holds great promise for similar discoveries in the future.

Despite these threats and opportunities, our knowledge of the links between the
oceans and human health is in its infancy and remains inadequate to make the science-
based decisions that are needed. To expand this knowledge base, Congress should estab-
lish a major initiative on the oceans and human health. Existing programs at NOAA, NSE
and the National Institute of Environmental Health Sciences should be coordinated under
this initiative, with additional input from EPA and FDA.

Managing Offshore Energy and Other Mineral Resources

Oil and gas development on the outer Continental Shelf (OCS) supplies over a quarter of
the nation’s domestic oil and gas reserves, and contributes thousands of jobs and billions
of dollars to the economy. Although controversial in many locations, the process for oil
and gas leasing and production is well developed, reasonably comprehensive, and could
serve as a model for implementing offshore renewable energy projects within the context
of a coordinated offshore management regime.

To maintain a strong link between ocean uses and ocean management, the Commission
recommends dedicating federal revenues from OCS energy leasing and production to
ensuring the sustainability of ocean and coastal resources. A portion of these funds should
be given to coastal states, with larger shares going to OCS producing states to help address
the environmental and economic consequences of energy production.

In addition to oil and gas, other offshore energy sources are being explored. The
National Ocean Council (NOC), working with the U.S. Department of Energy and others,
should determine whether methane hydrates can contribute significantly to meeting the
nation’s long-term energy needs and, if so, what level of investment in research and devel-
opment is warranted. Renewable energy sources should also be considered as part of a
coordinated offshore management regime. Congress, with input from the NOC, should
enact legislation to streamline the licensing of renewable energy facilities in U.S. waters,
relying on an open, transparent process that accounts for state, local, and public concerns.
The legislation should include the principle that the ocean is a public resource and that
the U.S. Treasury should receive a fair return from its use.

Advancing International Ocean Science and Policy
The United States has historically been a world leader in international ocean policy, partic-
ipating actively in the development of international agreements that govern the planets

ocean areas and resources. That leadership must now be reaffirmed and reinvigorated by
acceding to the United Nations Convention on the Law of the Sea, enhancing the partici-
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pation of all ocean-related federal agencies in international discussions and negotiations,
and taking a leading role in building international capacity in ocean science and manage-
ment, particularly in developing countries.

The United States can advance its own interests and contribute to the health of the
world’s oceans by first ensuring that U.S. domestic policies and actions embody exemplary
standards of wise, sustainable ocean management. The new National Ocean Policy Framework
will be instrumental in setting this positive tone for the international community. Many
additional recommendations for action at the international level are presented throughout
the report in the context of specific ocean and coastal management issues, such as interna-
tional fisheries, global transportation of air pollutants, trade in corals and other living
marine resources, the worldwide spread of marine debris, and many others.

Implementing a New National Ocean Policy

There are over 200 recommendations in the Commission’s report, each one calling on
specific responsible parties to spearhead its implementation and be accountable for its
progress. A large number of recommendations are directed at Congress, the leadership of
the executive branch, and federal agencies, as shown in Chapter 31.

Although the Commission has generally targeted few recommendations specifically at
state or local governments, it recognizes that a significant enhancement of the ocean and
coastal partnership between the federal government and nonfederal governmental and
nongovernmental stakeholders is one of the foundations of the new national ocean policy.
These entities will have critically important roles to play in the establishment of regional
ocean councils, and in areas such as coastal development, water quality, education, natural
hazards planning, fishery management, habitat conservation, and much more. Strong state
participation is also needed in the design and implementation of regional ocean observing
systems and their integration into the national IOOS, as well as in other research and
monitoring activities.

A Worthwhile Investment

Implementation of the recommendations in this report will lead to tangible, measurable
improvements in U.S. ocean policy and in the health of our oceans, coasts, and Great
Lakes. However, significant change cannot be achieved without adequate investments—of
time, money, and political will. A summary of costs is presented in Chapter 30, and a
detailed breakdown of the cost of each recommendation is provided in Appendix G. The
Commission estimates the total additional cost for initiatives outlined in this report at
approximately $1.5 billion in the first year and $3.9 billion per year after full implementa-
tion. The payoff from these investments will be substantial for the United States and its
citizens, benefiting our economy, health, environment, quality of life, and security.

Long Term Support: The Ocean Policy Trust Fund

As noted previously, almost $5 trillion dollars, or one half of the nation’s annual gross
domestic product, is generated each year within coastal watershed counties. That enor-
mous economic contribution is now being threatened by the degradation of our oceans,
coasts, and Great Lakes. Modest levels of additional funding will reap significant dividends
by supporting management strategies that restore and sustain our ocean and coastal
resources and maximize their long-term value.

Despite pressing needs, the Commission is mindful of the intense budgetary constraints
that exist at both federal and state levels—and is sensitive to the hardships associated with
unfunded mandates, whether imposed on state governments or federal agencies. To cover

AN OCEAN BLUEPRINT FOR THE 21ST CENTURY



Critical Actions Recommended by the U.S. Commission on Ocean Policy

he following key recommendations provide the foundation for a comprehensive national
ocean policy that will lead to significant improvements in ocean and coastal management.

Improved Governance

e Establish a National Ocean Council in the Executive Office of the President, chaired by an
Assistant to the President.
Create a non-federal President’s Council of Advisors on Ocean Policy.
Improve the federal agency structure by strengthening NOAA and consolidating federal
agency programs according to a phased approach.

e Develop a flexible, voluntary process for creating regional ocean councils, facilitated and
supported by the National Ocean Council.

e Create a coordinated management regime for activities in federal offshore waters.

Sound Science for Wise Decisions

e Double the nation’s investment in ocean research, launch a new area of ocean exploration,
and create the advanced technologies and modern infrastructure needed to support them.

e Implement the national Integrated Ocean Observing System and a national monitoring
network.

Education—A Foundation for the Future
e Improve ocean-related education through coordinated and effective formal and informal
efforts.

Specific Management Challenges

e Strengthen coastal and watershed management and the links between them.

e Set measurable goals for reducing water pollution, particularly from nonpoint sources,
and strengthen incentives, technical assistance, enforcement, and other management
tools to achieve those goals.

e Reform fisheries management by separating assessment and allocation, improving the
Regional Fishery Management Council system, and exploring the use of dedicated access
privileges.

e Accede to the United Nations Convention on the Law of the Sea to remain fully engaged
on the international level.

Implementation

e Establish an Ocean Policy Trust Fund, based on unallocated revenues from offshore oil
and gas development and new offshore activities, that is dedicated to supporting
improved ocean and coastal management at federal and state levels.

the cost of its recommendations, the Commission believes it is important to identify
appropriate, dedicated sources of revenue. In this regard, the nexus between federal off-
shore activities and the management responsibilities they engender is obvious. Thus, the
Commission proposes the creation of an Ocean Policy Trust Fund in the U.S. Treasury,
composed of revenues generated from permitted activities in federal waters.

The Trust Fund would start out with OCS oil and gas revenues that are not already
committed to the Land and Water Conservation Fund, the National Historic Preservation
Fund, or to certain coastal states based on oil and gas production in the three nautical
mile area seaward of their submerged lands. After those existing programs are funded in
accordance with law, the remaining OCS monies would be deposited into the Trust Fund.
New offshore activities, such as renewable energy, aquaculture, or bioprospecting, may
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also produce revenues in time, and these should be added to the Fund. Establishment of,
and distributions from, the Ocean Policy Trust Fund should be kept separate from any
decisions about whether a particular offshore activity should be authorized and permitted.

Approximately $5 billion is generated annually from OCS oil and gas revenues.
Protecting the three programs noted above would remove about $1 billion from that total.
Thus, some $4 billion would remain available for the Ocean Policy Trust Fund each year
under current projections. It is not possible to estimate the level of revenue that might
accompany emerging activities in federal waters, nor to predict when this income could
begin to flow, but the amounts may be significant in years to come.

Trust Fund monies should be used to support the additional research, education, and
management responsibilities recommended for federal and state agencies and other appro-
priate coastal authorities, consistent with a coordinated and comprehensive national
ocean policy. Such funds would be used to supplement—not replace—existing appropria-
tions for ocean and coastal programs, and to fund new or expanded duties.

Call to Action

This report reflects the input of hundreds of Americans from across the nation, testimony
from many of the world’s leading experts, and months of deliberation. The recommenda-
tions contained within can set the course toward a future in which our oceans, coasts, and
Great Lakes are healthy, enjoyed, and treasured by all people, and America’s marine
resources are restored and sustained for generations to come.

The opportunity is here and the time to act is now. A new national ocean policy can
be implemented that balances ocean use with sustainability, is based on sound science and
supported by excellent education, and is overseen by a coordinated system of governance
with strong leadership at national and regional levels. It will take great political will,
significant fiscal investment, and strong public support, but in the long run all of America
will benefit from these changes.
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CHAPTER 1

RECOGNIZING OCEAN ASSETS
AND CHALLENGES

merica’s oceans and coasts are priceless assets. Indispensable to life itself, they
Aalso contribute significantly to our prosperity and overall quality of life. Too
often, however, we take these gifts for granted, underestimating their value and
ignoring our impact on them. Then our use of the oceans becomes abuse, and

the productive capacity of our marine resources is diminished.

The nation needs a comprehensive national ocean policy, implemented
through an integrated and coordinated management structure that
results in greater participation and collaboration in decision making.
By rising to the challenge and addressing the many activities that
are degrading the oceans and coasts, America can protect the
marine environment while creating jobs, increasing revenues,
enhancing security, protecting cultural heritage, expanding trade,
and ensuring ample supplies of energy, minerals, healthy food,

and life-saving drugs.

Evaluating the Vast Wealth of
U.S. Oceans and Coasts

merica is a nation surrounded by and reliant on the oceans.
From the fisherman in Maine, to the homemaker in Oregon, to

the businessperson in Miami, and even the farmer in lowa, every
American influences and is influenced by the sea. Our grocery stores are
stocked with fish, our docks bustle with waterborne cargo, and millions of
tourists visit our coastal communities each year, creating jobs and pumping
dollars into our economy. Born of the ocean are clouds that bring life-sustaining
rain to our fields and reservoirs, microscopic plankton that generate the oxygen we
breathe, energy resources that fuel industry and sustain our standard of living, and a
diversity of biological species that is unmatched on land. Careful stewardship of our ocean
and coastal resources is imperative to conserve and enhance the financial, ecological, and
aesthetic benefits we have come to rely upon and enjoy.

Economic and Employment Value

America’s oceans and coasts are big business. The United States has jurisdiction over 3.4
million square nautical miles of ocean territory in its exclusive economic zone—larger
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than the combined land area of all fifty states. Millions of families depend on paychecks
earned directly or indirectly from the value of the sea, including the magnetic pull of the
nation’s coasts and beaches. However, our understanding of the full economic value of
these resources is far from complete. In contrast to sectors like agriculture on which the
federal government spends more than $100 million a year for economic research, we do
not make a serious effort to analyze and quantify the material contributions of our oceans
and coasts. Standard government data are not designed to measure the complex ocean
economy. They also ignore the intangible values associated with healthy ecosystems,
including clean water, safe seafood, healthy habitats, and desirable living and recreational
environments. This lack of basic information has prevented Americans from fully under-

standing and appreciating the economic importance
of our oceans and coasts.

To better inform the public and policy makers,
the U.S. Commission on Ocean Policy partnered with
the National Ocean Economics Project to produce an
economic study, “Living Near... And Making A Living
From... The Nations Coasts And Oceans” (Appendix
O©). This study pulls together information from a wide
range of sources and clearly shows that our oceans
and coasts are among our nation’s most vital eco-
nomic assets. In so doing, it distinguishes between
the ocean economy, the portion of the economy that
relies directly on ocean attributes, and the coastal
economy, which includes all economic activity that
takes place on or near the coast, whether or not that
activity has a direct link to the sea.

In 2000, the ocean economy contributed more
than $117 billion to American prosperity and sup-
ported well over two million jobs. Roughly three-
quarters of the jobs and half the economic value were
produced by ocean-related tourism and recreation
(Figure 1.1). For comparison, ocean-related employ-
ment was almost 1’ times larger than agricultural
employment in 2000, and total economic output was
24 times larger than that of the farm sector.

The level of overall economic activity within
coastal areas is even higher (Figure 1.2). More than
$1 trillion, or one-tenth, of the nation’s annual gross
domestic product (GDP) is generated within
nearshore areas, the relatively narrow strip of land
immediately adjacent to the coast. Looking at all

Figure 1.1 The Value of the Oceans
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The ocean economy includes activities that rely directly on
ocean attributes or that take place on or under the ocean.
In 2000, Tourism and Recreation was the largest sector in the
ocean economy, providing approximately 1.6 million jobs.

Source: Living Near... and Making a Living From... the Nation’s Coasts
and Oceans, Appendix C.

coastal watershed counties, the contribution swells to over $4.5 trillion, half of the
nation’s GDP. (For definitions of the different coastal zones, see Box 1.1.) The contribu-
tion to employment is equally impressive, with sixteen million jobs in nearshore areas and
sixty million in coastal watershed counties. (See Appendix C for additional details.)

Even these remarkable numbers do not fully capture the economic contributions of
oceans and coastal industries. More than thirteen million jobs are related to trade trans-
ported by the network of inland waterways and ports that support U.S. waterborne com-
merce."? The oceans provide tremendous value to our national economy. Annually, the
nation’s ports handle more than $700 billion in goods,? and the cruise industry and its
passengers account for $12 billion in spending.* The commercial fishing industry’s total
value exceeds $28 billion annually,” with the recreational saltwater fishing industry valued
at around $20 billion,° and the annual U.S. retail trade in ornamental fish worth another
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Figure 1.2 The Value of the Coasts

Jobs Generated by Geographic Area Gross Domestic Product by Geographic Area
140 $10
120
$8
5 100 =
9 3
s 80 o 36
E o
s ® 5 4
2 40 E
$2
20
- .| I
Nearshore Coastal Coastal u.s. Nearshore Coastal Coastal u.s.
Watershed States Economy Watershed States Economy
Counties Counties

Coastal watershed counties, which account for less than a quarter of U.S. land area, are significant
contributors to the U.S. economy. In 2000, they were home to nearly half of the nation’s jobs and
generated a similar proportion of the nation’s gross domestic product.

Source: Living Near... and Making a Living from... the Nation’s Coasts and Oceans, Appendix C.

$3 billion.” Nationwide retail expenditures on recreational boating exceeded $30 billion in
2002.8 Governments at all levels, universities, and corporations provide many other jobs
in ocean-related fields ranging from management and law enforcement to pollution pre-
vention and research.

Our oceans and coasts are among the chief pillars of our nation’s wealth and economic
well-being. Yet our lack of full understanding of the complexity of marine ecosystems, and
our failure to properly manage the human activities that affect them, are compromising
the health of these systems and diminishing our ability to fully realize their potential.

Marine Transportation and Ports

The quality of life in America, among the best in the world, is made possible partly
through access to goods and markets from around the globe. Our ports are endowed with
modern maritime facilities and deep-water channels. Over the next two decades, overseas
trade via U.S. ports, including the Great Lakes, is expected to double in volume; for some
ports and types of trade, this increase will be even greater.® The expanding ferry and
cruise line industries continue to provide economically valuable means of transportation
for work and leisure. Marine transportation and ports also play a central role in national
security as U.S. harbors and ports are major points of entry to our country.

Marine Fisheries

Sustainable sources of fish and shellfish are critical to the United States as a source of
healthy food, financial revenue, and jobs. Americans consume more than 4 billion pounds
of seafood at home or in restaurants and cafeterias every year. This represents about $54
billion in consumer expenditures.'® As the population grows and problems such as heart
disease and obesity continue to plague our nation, the desire and need for a relatively low-
fat source of protein will rise. If every person in America followed the American Heart
Association’s recommendation to eat at least two servings of fish per week, the United
States would need an additional 1% billion pounds of seafood each year.
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Worldwide, fish are even more important as a source of protein. More than three bil-
lion people derive at least one-fifth of their needed protein from freshwater and saltwater
fish, and in some parts of the world, fish provide the sole source of animal protein. The
aquaculture industry, which has become the fastest growing sector of the world food econ-
omy, now supplies more than 25 percent of the globe’s seafood consumption.!!!2

In addition to their dietary value, fish are fundamental to the economy, culture, and
heritage of many coastal communities in the United States. Fishing has deep cultural,
even spiritual, roots in many seafaring cities and villages where it has provided both a
vocation and recreation for hundreds of years.

Offshore Energy, Minerals, and Emerging Uses

Valuable oil and mineral resources are found off our shores and in the seabed; they fuel
our cars and our economy, provide materials for construction and shoreline protection,
and offer exciting opportunities for the future. Currently, about 30 percent of the nation’s
oil supplies and 25 percent of its natural gas supplies are produced from offshore areas.!3
These energy supplies also provide a major source of revenue and tens of thousands of
jobs. Since the start of the offshore oil and gas program, the U.S. Department of the
Interior has distributed an estimated $145 billion to various conservation funds and the
U.S. Treasury from bonus bid and royalty payments related to ocean energy.'*

While advances in technology are enabling the offshore industry to drill deeper,
cleaner, and more efficiently, increasing energy demands coupled with environmental con-
cerns have spurred efforts to find alternative sources of power. Modern technology is cre-
ating the opportunity to use wind, waves, currents, and ocean temperature gradients to
produce renewable, clean energy in favorable settings. Extensive gas hydrates in the
seabed also hold promise as a potential—though not yet economically and environmen-
tally feasible—source of energy.

In addition to energy, our offshore waters and the underlying seabed are also rich
sources of non-petroleum minerals. As easily accessible sand resources are depleted, off-
shore areas along the Atlantic and Gulf coasts will be used increasingly to provide such
resources to restore and protect coastal communities, beaches, and habitat. Minerals, such
as phosphates, polymetallic sulfides, and deposits that form around high-temperature
vents, may also have commercial value some day if technical and economic barriers to
their extraction can be overcome.

Interest in the ocean goes beyond the traditional resource industries. The telecommu-
nications industry’s investment in submerged cables will continue as international com-
munication needs expand. There is also growing interest in other offshore uses including
aquaculture, carbon dioxide sequestration, artificial reefs, conservation areas, research and
observation facilities, and natural gas offloading stations.

Human Health and Biodiversity

The ocean provides the largest living space on Earth and is home to millions of known
species, with millions more yet to be discovered. An expedition to previously unexplored
waters typically leads to the discovery of dozens of new species. Within this vast biological
storehouse, there exists a treasure trove of potentially useful organisms and chemicals that
provide the foundation for a budding multibillion-dollar marine biotechnology industry.
Over the past two decades, thousands of marine biochemicals have been identified.
Many have potential commercial uses, especially in the fields of health care and nutrition.
For example, a chemical originally derived from a sea sponge is now the basis of an anti-
viral medicine and two anti-cancer drugs. Blood drawn from the horseshoe crab is used to
detect potentially harmful toxins in drugs, medical devices, and water. A synthetic drug
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Box 1.1 Defining Coastal Areas

he coast is a widely used term encompassing numerous geographic subregions within

the broad area where the land meets the sea. Areas of the coast identified in this and
other chapters include coastal states, the coastal zone, coastal watershed counties, and the
nearshore (Figure 1.3). Some of these terms are defined in law, some agreed to by conven-
tional usage, and others delineated specifically for use in this report.

Coastal States

This report uses the definition of a coastal state established by the Coastal Zone Management
Act (CZMA). Under the CZMA, coastal state includes any state or territory of the United States
in, or bordering on, the Atlantic, Pacific, or Arctic Ocean, the Gulf of Mexico, Long Island
Sound, or one or more of the Great Lakes, as well as Puerto Rico, the U.S. Virgin Islands,
Guam, the Commonwealth of the Northern Mariana Islands and the Trust Territories of the
Pacific Islands, and American Samoa. A total of thirty-five coastal states and territories fall
under this definition.

Coastal Zone Counties

The term coastal zone counties refers to all counties that fall at least partly within a state’s
coastal zone, as defined under the CZMA. Under the CZMA, the coastal zone of most states
with a federally-approved coastal management program extends on its seaward side to 3
nautical miles offshore (the coastal zones of Texas and the west coast of Florida extend to 9
nautical miles, while those of Great Lakes states bordering Canada extend to the interna-
tional boundary). The inland extent is determined by each participating state to include the
upland region needed to manage activities with a direct and significant impact on coastal
waters. Based on this definition, some states have designated their entire land area as the
coastal zone, while others have specified certain political jurisdictions, distinct natural fea-
tures, or geographic boundaries. (Note: Although Illinois does not participate in the CZMA
program, Cook and Lake Counties on Lake Michigan are considered coastal counties for the
purposes of this report.)

Coastal Watershed Counties

Since approximately 1990, the National Oceanic and Atmospheric Administration has used
a specific methodology, also adopted by the U.S. Bureau of the Census after 1992, to define
coastal watershed counties. The methodology combines the Census Bureau’s delineation

of counties and the U.S. Geological Survey’s mapping of watersheds, identifying those
counties with at least 15 percent of their land area in a coastal watershed. Based on this
methodology, the United States has 673 coastal watershed counties: 285 along the Atlantic
Ocean; 142 in the Gulf of Mexico region; 87 bordering the Pacific Ocean; and 159 fronting
the Great Lakes.

The Nearshore

To allow for more detailed analyses of economic conditions in the region closest to the coast-
line, this report defines the nearshore as postal zip code areas that touch the shoreline of the
oceans, Great Lakes, and major bays and estuaries.

I National Oceanic and Atmospheric Administration. Spatial Patterns of Socioeconomic Data from 1970 to 2000:
A National Research Dataset Aggregated by Watershed and Political Boundaries. Silver Spring, MD, 2001.
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that copies the molecular structure of a salmon
gland extract is one of the new treatments avail-
able to fight osteoporosis. And coral, mollusk, and
echinoderm skeletons are being tested as orthope-
dic and cosmetic surgical implants.

Scientists are also growing marine organisms
in the laboratory and using them as models for
physiological research. For example, they are
using the damselfish to study cancer tumors, the
sea hare and squid to investigate the nervous sys-
tem, and the toadfish to investigate the effects of
liver failure on the brain. In addition, bacteria and
other organisms living in extreme deep-sea envi-
ronments hold promise for the bioremediation of
oil spills and other wastes.

Remarkably, in this first decade of the 21st
century, about 95 percent of the world’s ocean area
remains unexplored. We have barely begun to
comprehend the full richness and value of the
diverse resources residing beneath the surface of
the sea.

Tourism and Recreation

Every year, hundreds of millions of American and
international visitors flock to the nation’s coasts to
enjoy the many pleasures the ocean affords, while
spending billions of dollars and directly supporting
more than a million and a half jobs. Millions of
other tourists take to the sea aboard cruise ships,
and still more visit the nation’s aquariums, nautical
museums, and seaside communities to learn about
the oceans and their history.

Tourism and recreation constitute by far the
fastest growing sector of the ocean economy
(Figure 1.4), extending virtually everywhere along
the coasts of the continental United States, south-
east Alaska, Hawaii, and our island territories and
commonwealths. This rapid growth will surely
continue as incomes rise, more Americans retire,
and leisure time expands.

While there is no national program to calcu-
late the economic value of the oceans and coasts,
several recent studies highlight the contributions

Figure 1.3 The Coasts: From the Nearshore
to Coastal Watersheds
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Varying interpretations of the geographic area encompassed
by “the coast” have hampered our ability to quantify the
economic and ecologic importance of this dynamic region.
Defining distinct regions, including the nearshore, the
coastal zone, and coastal watersheds, provides scientists and
decision makers with clear boundaries as they develop
policies and investigate coastal processes.

Source: Living Near... and Making a Living From... the Nation’s Coasts
and Oceans, Appendix C.

of beach-related activities to the economy. In southern California, visitors spent in excess
of $1 billion at the beaches of Orange and Los Angeles Counties during the summer of
2000.%> The annual value of Great Lakes beach visits may be as high as $1.65 billion.!6
And in Hawaii, coral reefs are a major source of recreational benefits, generating an esti-

mated $360 million per year.'”

The real value of ocean recreation, however, goes beyond the number of jobs created
or amount of income produced—there are also immeasurable benefits to individuals and
society in being able to enjoy a day at the beach or in the w