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Introduction

The coasts are a vital ecologic and
economic resource. Coastal wetlands
and estuaries are essential spawning,
feeding, and nursery areas for fish and
other marine life. Wetlands act as natu-
ral filters to reduce contaminants. One
out of six U.S. jobs is marine-related,
and one-third of the Gross Domestic
Product is produced in coastal coun-
ties. The 180 million Americans and
international visitors who enjoy coastal
areas and coral reefs each year account
for 85 percent of U.S. tourism rev-
enues. International shipping brings
more than $700 billion in goods to our
ports.

Yet, coastal resources are under in-
creasing pressure. While coastal coun-
ties comprise only 17 percent of the
U.S. contiguous land area, more than
half the population lives in these ar-
eas. Coastal population increases by
3,600 people per day—a rate of growth
that may result in an additional 27 mil-
lion residents by 2015. Along with in-
creasing populations come increased
land consumption and automobile use.
Nonpoint source water pollution and
erosion from agriculture, forestry, and
urban and suburban areas have further
contributed to stress of coastal ecosys-
tems. Critical habitat, including estu-
aries and coastal marshes, is being
modified or destroyed as coastal devel-

Executive Summary

to federal agencies—is critical to find-
ing and implementing solutions.

Two national commissions, the Pew
Oceans Commission and the U.S.
Commission on Ocean Policy, identi-
fied many concerns regarding our
oceans, but also left unresolved ques-
tions about implementation and action
(see text box on page 10 for more in-
formation on the two commissions).
Directors of the Renewable Natural Re-
sources Foundation decided that this
consortium of professional, scientific,
and educational organizations needed
to enthusiastically support the extraor-
dinary work of both commissions.

RNRF’s “Congress on Building Ca-
pacity for Coastal Solutions” brought
together a select group of profession-
als from its member organizations and
leaders from government, industry,
academia, and nongovernmental orga-
nizations (Appendix A). Delegates met
December 5–6, 2004, at the headquar-
ters of the American Geophysical
Union in Washington, D.C. (See Ap-
pendix B for a copy of the Congress
program).

The specific goals of the congress
were to consider findings and recom-
mendations of the commissions, and to
identify other high priority activities
for early action.

Following discussions of the objec-
tives and background information in
plenary sessions, delegates were di-
vided into small working groups. These
working groups examined the issues
and possible solutions in greater depth.
The findings and recommendations of
congress delegates do not necessarily
reflect policies and views of RNRF, its

opment increases. Invasive species are
out-competing native species. Pollution
from neighboring and distant countries
can greatly impact near-shore marine
resources. Other pressures include:

• Point and nonpoint source pollu-
tion: regularly more than 5,000
square miles of hypoxic waters
appear in the Gulf of Mexico in
the summer.

• Overfishing: despite the recovery
of some fish stocks, for stocks with
known status in 2001, 30 percent
were experiencing overfishing,
were overfished, or both.

• Invasive species: the rate of ma-
rine introductions has risen expo-
nentially over the past 200 years
and shows no sign of leveling off.

• Harmful algal blooms: outbreaks
in the Chesapeake Bay in 1997
cost the Maryland seafood and rec-
reational fishing industry more
than $50 million in lost harvest,
jobs, and sales.

• Coastal-dependant commerce: 90
percent of international trade is
carried out by sea.

• Recreational use: 75 million
Americans were directly involved
in on-the-water activities in 1998.

• Costs of hazards: 2004 was the
costliest U.S. hurricane season on
record with an estimated damage
of $42 billion and 59 U.S. deaths
from nine hurricanes and seven
tropical storms.

While the effects of these and other
coastal resource problems are most dra-
matic along the coasts, the causes can
develop far inland. Building capacity
to address these issues—from local
communities (both coastal and inland)

For citation purposes, please use: Re-
newable Natural Resources Foundation
(RNRF). 2005. Building Capacity for
Coastal Solutions. Ryan M. Colker and
Robert D. Day, Eds. Bethesda, Md.
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member organizations, or the sponsor-
ing agencies.

Complexities in Ocean and
Coastal Governance

The current approach to ocean and
coastal governance is crisis-driven re-
sulting in a failure to develop a long-
term holistic policy approach. The
myriad of ad hoc laws (about 145 fed-
eral statutes) and federal agencies
(more than half of the 15 existing fed-
eral cabinet level departments plus sev-
eral independent agencies) pertaining
to ocean and coastal policy add to the
confusion.

• Greater collaboration and consul-
tation across natural resource
agencies, including state agencies,
will allow for a more comprehen-
sive management approach.

• An ecosystem-based approach to
management—rather than existing
piecemeal species-by-species
management—allows for the inte-
gration of complexities inherent in
natural systems.
– Adaptive management should

be used in these efforts, but steps
should be taken to overcome
current agency rules and regu-
lations that prevent its wide-
spread use.

• Establishing regional commissions
or councils based on watersheds or
ecosystems will provide the most
promising path to comprehensive
and integrated management of
coastal resources.
– Such councils must have effec-

tive leadership and direction
from federal and state agencies
along with continuity in service
by council members and pro-
gram funding. The Atlantic
States Marine Fisheries Com-
mission can serve as a model for
a starting point.

• An urgent research and develop-
ment effort is necessary to advance
technologies in collecting biologi-
cal and habitat data. Ocean science
also needs better landscape-level
science and planning to include
synergistic effects, multi-stressor
issues, and matters of scale.

• Delegates expressed concern about
the decreasing availability of dis-
cretionary spending—particularly
for monitoring and research pro-
grams. Consistent funding is cru-
cial as data becomes more valu-
able the longer that it is collected.

• Educating the public on the avail-
ability and use of data, and how it
is used by agencies, could lead to
greater support.
– Building scientific literacy and

capacity in all communities in-
cluding the general public and
policymakers is crucial—an ex-
panded coastal education pro-
gram is necessary.

Mobilizing and Empowering
Communities

Local communities have the great-
est opportunity to address coastal is-
sues, but they need the necessary
knowledge and desire to actively en-
gage. To effect change, the coastal
community must include not only those
who live on the coast, but also all those
who live in the greater watersheds. Ev-
eryone lives in a coastal watershed and
should recognize how they impact the
coasts and how the coasts impact them.
Coastal solutions require a mix of na-
tional and local efforts.

• The scientific community must
look beyond the biophysical envi-
ronment, and interact with con-
stituents and organizations inter-
ested in public policy and manage-
ment in order to implement effec-
tive ocean governance. Social and
cultural analyses are necessary.

• An international effort to protect
the oceans as a common resource
is necessary. The U.S. can be a
leader in this effort, but first must
join the international community
and ratify the United Nations Con-
vention on the Law of the Sea.

Information Technology and
Science Capacity

Effective governance strategies de-
pend on understanding coastal re-
sources, the impacts they face, and the
success of existing efforts. Information
technology and science provide part of
the basis for this understanding. How-
ever, significant barriers to data shar-
ing, integration, and communication
exist. These include the sheer volume
of data, real or perceived security is-
sues, complexities associated with re-
gional integration, and technology gaps
between users and providers.

• Developing information technol-
ogy standards is necessary for ef-
fective communication. They al-
low data users and providers to
overcome technology gaps. They
also would allow development of
a national data framework.

• Overcoming agency cultures and
structures that inhibit sharing is
crucial—government managers
should be rewarded for collaborat-
ing.
– A forum of representatives from

federal agencies, state and local
government, universities, indus-
try, and community organiza-
tions should be convened to dis-
cuss the development of stan-
dards and opportunities for data
sharing.

• A culture of linked portals, open-
ness, and interoperability must be
fostered.
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• Good communication and educa-
tion are essential to empowering a
community.
– Policy makers and scientists

must listen, build trust, and com-
municate openly. Knowledge of
alternatives to, and potential
impacts of, a given proposal is
crucial. Equally important are
clear objectives and consider-
ation of the proposal’s costs and
benefits. Connecting individual
actions to environmental im-
pacts is vital.

• The professional and scientific
community has an obligation to
provide citizens with the tools,
education, and technical assistance
necessary to become active and ef-
fective participants.
– Scientists must be more engaged

with the community. Fostering
scientific and environmental lit-
eracy will increase interest and
grassroots efforts in governance
at all levels. Educational pro-
grams should be created for citi-
zens upstream from the coast.

Next Steps

Over the past two years, people who
care for the coasts (shouldn’t that be
everyone?) have witnessed the first
comprehensive reviews of coastal and
ocean policy in more than 30 years. It
happened because the need is great and
the risk of loss is certain. The coasts
and oceans have never been under
greater pressure—and it’s more than
they can sustainably bear.

And what a challenging time it is for
our greatest common resources to suf-
fer such threats. The United States, his-
torically a world leader in many en-
deavors, faces unprecedented deficits
and, thus, little discretionary funding
to meet coastal and ocean program
needs. The tragedy of deficits has been
compounded by the loss of U.S. Sena-
tor Fritz Hollings’ leadership. He was
for many years the champion of coasts
and oceans. His successor in mission
is not yet apparent.

So what will become of the commis-
sions’ work—the many excellent find-
ings and recommendations? Many del-
egates to the RNRF congress have ob-
served that President Bush’s response,

an initiative to be directed by the Coun-
cil on Environmental Quality, is not a
substantive step toward resolving the
threats faced by coasts and oceans.

Clearly, more must be done and ad-
vocates are needed. Will commission-
ers of the Pew Oceans Commission and
the U.S. Commission on Ocean Policy
continue their efforts on behalf of the
coasts and oceans? Will they be encour-
aged and joined by leaders in state and
federal government? Will the profes-
sional, scientific, and educational com-
munities more actively join the debate?
Finally, will champions on Capitol Hill
emerge?

An obvious need and first step is to
organize and coordinate efforts on be-
half of the coasts. A forum should be
convened and include federal and state
agency leaders; ocean commission
members; and representatives of pro-
fessional, scientific, educational, com-
munity, academic, and industry orga-
nizations. Forum outcomes could be a
strategic plan to implement recommen-
dations of the commissions, and to sup-
port funding for ocean and coastal sci-
ence and management.

The case for action is compelling.
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Introduction

Developing solutions requires a thor-
ough understanding of the issues im-
pacting coastal resources. Christophe
Tulou, former president, Center for
SeaChange, and former executive di-
rector of the Pew Oceans Commission,
introduced the issues along with an ex-
amination of the efforts undertaken by
the two national commissions. Current
ocean and coastal problems can be at-
tributed to a number of interrelated
causes—a major decline in fish stocks,
the pollution of ocean waters, the ex-
plosion in coastal development, the
decline of marine ecosystems, and the
fragmentation of ocean governance.

As recently reported by a team of
scientists, the number of large fish has
declined to about ten percent of what
it was in 1950.1  Further complicating
our ability to understand and manage
fisheries is the overwhelming lack of
knowledge. Currently, the condition of
approximately one third of fish stocks
is known. Current commercial fishing
practices are unsustainable and waste-
ful. More than 2.3 billion pounds of
fish are discarded each year, account-
ing for a quarter of the total catch.

Human impacts on the land are just
as troubling. Between 1982 and 1997,
developed land in the U.S. increased
by 34 percent (or 25 million acres)
while population during the same pe-
riod increased by only 15 percent.
Thus, land consumption occurred at
nearly twice the pace of population
growth. Many coastal areas—includ-

ing New Orleans, New York, San Fran-
cisco, and Charleston, South Caro-
lina—experienced even greater devel-
opment, putting greater strain on the
nation’s coasts.

Besides the obvious destruction of
green space, with this increase in de-
velopment comes an increase in the
amount of impervious cover—hard sur-
faces where water cannot penetrate in-
cluding parking lots, roads, and roof-
tops. If impervious cover approaches
ten percent of a watershed, the rivers
and streams of that watershed2  become
seriously degraded. This degradation is
amplified on the coasts where the con-
sequences of all upstream land-use de-
cisions coalesce.

Nonpoint source water pollution, or
runoff, from these impervious surfaces,
along with agricultural runoff and at-
mospheric deposition from industrial
processes, leads to nutrient overload in
rivers and streams, and ultimately in
their outlets along the coast.3  This in-
crease in nutrient loads has contributed
to a proliferation in “dead zones” (hy-
poxic areas4) along the coast.

Another issue of increasing concern
is the impact of climate change on
coastal wetlands and estuaries and
coral ecosystems. Sea level rise can
significantly change an ecosystem’s
ability to filter contaminants or to pro-
vide necessary nursery grounds for ju-
venile organisms or habitat for native
species. Coral bleaching also leads to
a decline in species that depend on that
particular ecosystem.

While understanding current factors

affecting the coasts is important, it is
equally important to understand why
coastal ecosystems are collapsing. We
are removing more resources than the
natural system is able to reproduce, and
introducing more contaminants than
the system is able to assimilate. Fur-
ther, government and management pro-
cesses are failing. The current approach
is crisis-driven, resulting in a rush to
address problems of the moment with-
out developing a long-term, holistic
policy approach. Adding to the confu-
sion, ocean and coastal policy is gov-
erned by a myriad of ad hoc laws—
about 145 federal statutes.

These crises led to a realization in
both the private and public sector that
action was necessary. The Pew Chari-
table Trusts formed the nonpartisan and
independent Pew Oceans Commission
to examine some of these issues. The
U.S. Congress passed the Oceans Act
of 2000 establishing a presidentially
appointed U.S. Commission on Ocean
Policy to make recommendations for a
coordinated and comprehensive na-
tional ocean policy. A discussion of the
two commissions, along with their
goals, findings, and recommendations
can be found in the text box “A Tale of
Two Commissions” on the following
page.

Understanding
Ocean and Coastal Problems
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Much has changed since the release
of the Stratton Commission’s report
Our Nation and the Sea in January
1969. No longer is concern for the
oceans focused solely on the develop-
ment and exploitation of ocean re-
sources. Increased pressures and new
threats emerged such as sea-level rise
and an increased frequency of storms
due to global warming, harmful algal
blooms, and increasing populations.
The ad hoc approach to ocean gover-
nance that developed since the Stratton
report no longer meets current manage-
ment needs. In recognition of these
changed needs, two commissions were
formed to examine elements of exist-
ing ocean policy and recommend
changes. Following each section of this
report, relevant recommendations
made by each of the commissions are
included for reference.

The Pew Oceans Commission

In June 2000, a bipartisan, indepen-
dent group was formed to chart a new
course for the nation’s ocean policy.
Their mission was to identify policies
and practices necessary to restore and
protect living marine resources in U.S.
waters and the ocean and coastal habi-
tats on which they depend. The Pew
Commission also was charged with
raising public awareness of the princi-
pal threats to marine biodiversity and
the importance of ocean and coastal re-
sources to the U.S. economy. Commis-
sioners came from science, fishing,
conservation, government, education,
business, and philanthropy. Leading
scientists were consulted to determine
priority issues and write reports sum-
marizing the scientific information
available on those subjects.

Four committees within the commis-
sion were formed to review the core

issues of governance, fishing, pollu-
tion, and coastal development. It also
investigated marine aquaculture, inva-
sive species, ocean zoning, climate
change, science, and education. Over
two years, the commission held a se-
ries of 15 regional meetings, public
hearings, and workshops to listen to
those who live and work along the
coasts. For more information and to
view the Pew Commission’s report,
America’s Living Oceans: Charting a
Course for Sea Change, visit http://
www.pewoceans.org.

The U.S. Commission
on Ocean Policy

Recognizing the growing economic
importance and ecological sensitivity
of the oceans and coasts, and the inad-
equacies of the current management re-
gime, congress enacted the Oceans Act
of 2000, in August 2000. The act es-
tablished the U.S. Commission on
Ocean Policy as a fully independent yet
publicly financed commission to carry
out the first comprehensive review of
marine-related issues and laws in more
than 30 years. The commission was di-
rected to address numerous issues rang-
ing from the stewardship of fisheries
and marine life to the status of knowl-
edge about the marine environment. It
also examined relationships among
federal, state, and local governments
and the private sector in carrying out
ocean and coastal activities. The com-
mission also was to prepare recommen-
dations on developing a coordinated
and comprehensive national ocean
policy. The commission sought sugges-
tions to reduce duplication, improve ef-
ficiency, enhance cooperation, and
modify federal agency structure.

In July 2001, President George W.
Bush appointed 16 commissioners.

A Tale of Two Commissions

Twelve were selected from lists sub-
mitted by minority and majority lead-
ership from the House and Senate and
four were chosen directly by the presi-
dent. Commission members come from
diverse positions and professional
backgrounds in: federal, state, and lo-
cal governments; private industry; and
academic and research institutions.

Four working groups were estab-
lished in the areas of governance; stew-
ardship; research, education, and ma-
rine operations; and investment and
implementation. A multidisciplinary
science advisory panel consisting of
experts in living and nonliving marine
resource issues also was formed with
the assistance of the National Academy
of Sciences.

Since release of the commission’s
report, President Bush has released an
ocean action plan (http://ocean.ceq
.gov). In response to the commission’s
recommendations, a secretarial-level
Committee on Ocean Policy already
has been established within the Execu-
tive Office of the President. However,
the commission’s call for increased in-
vestment in ocean science, conserva-
tion, and management may go un-
heeded. The president’s fiscal year
2006 federal budget proposal reflects
a nine percent cut to NOAA’s total
funding over 2005 fiscal year appro-
priations.

The commission’s formal duties con-
cluded on December 19, 2004, but
commissioners pledged to continue to
work to educate the nation about their
report and to monitor implementation
of their recommendations.

For more information on the U.S.
Commission on Ocean Policy or for a
copy of the final report, An Ocean
Blueprint for the 21st Century, visit
http://www.oceancommission.gov.
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Complexities in
Coastal and Ocean Governance

More than half of the 15 existing
federal cabinet-level departments plus
several independent agencies play
important roles in the development and
implementation of ocean and coastal
policy. State and local government also
have responsibilities. Timothy
Hennessey, professor of political sci-
ence and marine affairs, University of
Rhode Island, discussed the difficulty
in managing coastal resources with
such dispersed jurisdiction.

Globally, there are 64 large marine
ecosystems (LMEs)—ten have been
identified in the United States. These
LMEs are regions of the ocean encom-
passing coastal areas out to the seaward
boundaries of continental shelves and
major current systems. They take into
account biological and physical com-
ponents of the marine environment, as
well as terrestrial features such as river
basins and estuaries, which drain into
these ocean areas. Five components are
present within the orientation of these
systems. Three are scientific: produc-
tivity, fisheries, and ecosystem health;
and two are socioeconomic: gover-
nance, and the value of the resources
overall.

One of the major problems of man-
aging natural resources within jurisdic-
tions is that pollution and fish are not
stationary—they do not observe politi-
cal boundaries. For example, within the
Northeast Shelf LME (from Maine to
North Carolina), many viable programs
exist but they are not integrated into a

regional/ecosystem-based approach.
The U.S. Commission on Ocean Policy
recommended amending the Coastal
Zone Management Act to include in-
land watersheds in planning. This am-
bitious recommendation would incor-
porate all relevant impacts into coastal
management.

Within the Chesapeake Bay water-
shed, effort has been made to establish
a regional framework recognizing ex-
isting jurisdictional limitations. The
watershed is very large, encompassing
64,000 square miles, including six
states and the District of Columbia.
One of the greatest threats to the Chesa-
peake system is nonpoint source pol-
lution. Goals to address pollution prob-
lems were developed cooperatively by
the watershed states in 2003.

Tributary strategies have been devel-
oped for each major tributary that
drains land from multiple states. An-
nual allocations are set for the water-
shed and then divided into the nine
river basins. The allocations are further
subdivided by political boundaries giv-
ing each entity individual targets. The
individual goals are added together to
assure that the cumulative goals are
met. The states coordinate the activi-
ties and the federal government pro-
vides funding through the Chesapeake
Bay Program, state implementation
grants, the Farm Bill, and the Clean
Water Act Revolving Fund.

Many critics argue that political
boundaries make the managing of wa-

tersheds all but impossible. However,
in the Chesapeake Bay watershed, pol-
lution limits are set all the way down
to the local level, and when taken in
the aggregate, the watershed is man-
aged to a particular goal, adopted by
the participating states.

Findings and Recommendations

Within the working groups, del-
egates discussed some of the challenges
in coastal resource management under
the current structure and recommenda-
tions for improving governance—in-
cluding the formation of regional coun-
cils.

Overcoming Current Challenges

Delegates discussed existing coastal
management approaches to assess what
has worked best. Currently, the large
number of legislative authorities and
agencies makes management very
cumbersome. Furthermore, coastal
management has been driven more by
economic rather than conservation
goals. Conservation should be a pri-
mary goal, not a by-product.

Greater collaboration and consulta-
tion across natural resources agencies
(NOAA, USDA Forest Service, EPA,
Fish and Wildlife Service, Bureau of
Land Management, and U.S. Geologi-
cal Survey) will allow for formation of
a more comprehensive and all-inclu-
sive management approach. Expanding
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collaborative efforts to include state
natural resources agencies would fur-
ther enhance development of a com-
prehensive approach to coastal man-
agement. Delegates recommended ex-
amining the Canadian natural resource
agencies as an example of a more inte-
grated approach.

Existing boundaries separating fed-
eral from state jurisdiction weaken
management—ecosystems should be
managed as a whole. An ecosystem
wide management scheme is neces-
sary—piecemeal management, spe-
cies-by-species, does not allow for in-
tegration of complexities inherent in
natural systems. Policy makers, scien-
tists, and managers should consider all
inputs and elements of an ecosystem—
including pollution, existing resources,
and habitats—when developing man-
agement plans. Efforts to deal with
nonpoint source pollution, for example,
need a coastal focus—NOAA does not
have the authority to manage nonpoint
source pollution, and EPA’s §319 pro-
grams are not related to enforceable
policy.

Adaptive management should be
used in an effort to integrate ecosys-
tem complexities. However, current
rules and regulatory frameworks within
agencies prevent its widespread use.
Currently, agencies must predict and
discuss all possible scenarios to imple-
ment adaptive management. Each
agency needs to examine why it can-
not implement adaptive management
and take necessary steps to allow
implementation.

Within NOAA, the formation of re-
gional offices would allow for more
integrated management approaches
through the formation of teams of sci-
entists and managers with expertise and
knowledge on the particular region.
This is an opportunity to set an example
of ecosystem-based regions rather than
the arbitrary mix of regions currently
existing across other agencies.

A meaningful and widely accepted
international effort to protect the
oceans as a common resource also is
needed—much like the Montreal Pro-
tocol did for the atmosphere. The U.S.
can be a leader in this effort, but must
first join the international community
and ratify the United Nations Conven-
tion on the Law of the Sea.

Formation and Management
of Regional Councils

Delegates concluded that the most
promising path to comprehensive and
integrated management of coastal re-
sources would be through the wide-
spread establishment of regional com-
missions or councils. Geographic ju-
risdiction of such councils should be
based upon watersheds, ecosystems, or
other meaningful divisions. Currently,
councils and commissions of various
sizes and authority exist throughout the
country (see text box for some ex-
amples).

For these councils to be effective,
several elements must be in place. First,
effective leadership and direction from

relevant federal and state agencies is
crucial. Second, there must be conti-
nuity in service by council members
to foster effective and knowledgeable
leadership. Equally important is con-
tinuity in program funding. Delegates
recognized that, in the absence of com-
pelling economic or environmental
problems, sustaining the interest and
energy necessary to operate regional
councils may be difficult. In addition,
questions of authority must be an-
swered—are the councils to act in an
advisory or authoritative role? Coun-
cils also must be formed around a man-
ageable region. For example, the Gulf
of Mexico watershed likely is too large.

The Atlantic States Marine Fisher-
ies Commission (ASMFC) was cited as
an example of an appropriate starting
point—it is much stronger than the
Fishery Management Councils.
ASMFC has an ecosystem-based ori-
entation with a collaborative structure
and legal authority. While oversight by
NOAA Fisheries provides a safety net
for the commission, the latter holds
ultimate responsibility. Commissions
also are able to weather local politics
better and are more attuned to ecosys-
tem issues. Limits placed on allowable
total catch are separated from alloca-
tions of individual catch limits, unlike
the management process within many
fisheries management councils.

The ideal commission would have
structure and authority like ASMFC,
supplemented with the authority to in-
fluence decisions impacting habitats,
watersheds, and airsheds.
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Delegates recognized the importance
of managing coastal resources based
upon regional or ecosystem bound-
aries. To accomplish this, regional
commissions should be established.
Delegates observed that no commission
or council currently exists that has the
breadth of jurisdiction or authority nec-
essary to properly manage coastal re-
sources. They did however recognize
that elements of existing councils or
commissions could be used as a basis
for development of a properly focused
commission. Some examples of exist-
ing commissions and councils appear
below.

The structure and authority of the
Atlantic States Marine Fisheries
Commission (ASMFC) was particu-
larly appealing to delegates. ASMFC
is a congressionally chartered interstate
compact agency formed in 1942, by 15
Atlantic states—Maine, New Hamp-
shire, Massachusetts, Rhode Island,
Connecticut, New York, New Jersey,
Pennsylvania, Delaware, Maryland,
Virginia, North Carolina, South Caro-
lina, Georgia, and Florida. The com-
mission assists in managing and con-
serving coastal fisheries resources in
state waters through the development
of interstate fishery management plans
that rely on state authorities for imple-
mentation. Federal legislation in 1984
and 1993 made compliance with the
plans, which was originally voluntary,
enforceable by giving the Secretary of
Commerce authority to close a state’s
fishery upon recommendation of the
ASMFC. Three commissioners repre-
sent each state: the director of the
state’s marine fisheries management
agency, a state legislator, and an ap-
pointee of the governor. However, each
state only has one vote. The Commis-
sion focuses on responsible stewardship

of marine fisheries resources. It serves
as a forum for the states to collectively
address fisheries issues under the
premise that as a group, using a coop-
erative approach, they can achieve
more than they could as individuals.
For more information, visit http://
www.asmfc.org.

In Oregon, locally organized, vol-
untary, non-regulatory watershed coun-
cils can be established to improve lo-
cal conditions. While state legislation
provides guidance, local government
ultimately decides on the formation of
councils. The councils must represent
all interests in the basin. Watershed
councils work across jurisdictional
boundaries and across agency man-
dates to look at the watershed more ho-
listically. The council can be a forum
to bring local, state, and federal land
management agencies and plans to-
gether with local property owners and
private land managers. Local watershed
councils develop and implement
projects to maintain and restore the
biological and physical processes in the
watersheds for the sustainability of
their communities. Councils often
identify landowner participants for
important projects, develop priorities
for local projects, and establish goals
and standards for future conditions in
the watershed. Education projects are
undertaken to inform people about wa-
tershed processes and functions. While
these councils have no authority, del-
egates saw them as an opportunity to
educate and engage the community.
For more information visit: http://
www.oregon.gov /OWEB/WSHEDS/
wsheds_councils_ overview.shtml.

River basin commissions, like the
Interstate Commission on the
Potomac River Basin (ICPRB), have
been formed by congress to work
across state lines. ICPRB was estab-

Lessons from Commissions and Councils

lished in the 1940s to enhance, protect,
and conserve the water and land re-
sources of the Potomac River Basin.
Commissioners represent Maryland,
Pennsylvania, Virginia, West Virginia,
the District of Columbia, and the fed-
eral government. Each jurisdiction es-
tablished its own rules for appointment
of commissioners. The commission has
no regulatory authority. It was formed
in the belief that cooperation rather
than regulation is the appropriate
method of achieving goals. In that
spirit, the ICPRB has worked to build
partnerships among governments, busi-
nesses, non-profits and concerned citi-
zens in order to increase efficiency,
reduce duplication of efforts, and le-
verage resources to improve Potomac
water quality. Field biologists monitor
and assess stream habitat and biota, and
work to integrate the monitoring efforts
of the basin jurisdictions. Education
projects and assistance in state total
maximum daily load (TMDL) pro-
grams also is offered. For more infor-
mation visit: www.potomacriver.org.
Other interstate commissions with
varying degrees of enforcement and
regulatory authority include Delaware
River Basin Commission, Great Lakes
Commission, Interstate Environmental
Commission (NY, NJ, CT), Ohio River
Valley Water Sanitation Commission,
Susquehanna River Commission, and
New England Water Pollution Control
Commission.

Establishing effective regional gov-
ernance that takes into account the
complexity and interconnectedness of
natural systems will require consider-
ation of local watersheds, river basins,
and near-shore marine systems. Devel-
oping a structure that incorporates el-
ements of each of the above examples
will be necessary.
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• Manage resources to optimize ben-
efits to the environment, the
economy, and public safety.

NOAA already has taken a signifi-
cant step to address the need for a more
unified approach to ocean and coastal
issues within the agency—the forma-
tion of the NOAA Ocean Council,
which includes representatives from
across NOAA and coordinates all
NOAA ocean and coastal interests.

Utilizing Integrated Management

NOS’s mission to become a global
leader for integrated management of
the ocean will be accomplished through
a new focus on requirements for re-
source management; new partnerships
to coordinate federal investments in
ocean and coastal management; taking
an integrated and multidisciplinary ap-
proach to framing needs, and defining
those needs in terms of management
applications; and aiming to be a glo-
bal leader and demonstrating that lead-
ership relative to public policy and
technical programs.

Integrated management is cross-
sectoral, involves multiple objectives
and balance, is intergovernmental, con-
siders the land-ocean interface, is
cross-disciplinary, cross-functional,
and focuses on governance. The U.S.
Commission on Ocean Policy devel-
oped fundamental principles for inte-
grated management. These include: 1)
a consideration of ocean-land-atmo-
sphere connections; 2) implementing
regional approaches to ecosystem
based management; 3) utilizing mul-
tiple-use management; and 4) employ-
ing best available science and informa-
tion.

Implementing this vision requires
coordination of efforts, partnerships,
capacity building, and technology
transfer; bringing science and technol-

ogy to management; and having man-
agement needs define future directions.

NOAA, coastal states, and other fed-
eral agencies already are engaged in
the coordination of ocean and coastal
activities including partnerships on
brownfields and portfields, remote
sensing for land-use change and shore-
line change and delineation, oil spill
assessment and remediation, and haz-
ards mitigation.

Coordinating training and capacity
building for coastal managers also is
underway. The National Estuarine Re-
search Reserve system works with Sea
Grant to provide up-to-date scientific
information and skill-building oppor-
tunities to coastal managers at the site
level. The NOAA Coastal Services
Center provides training in a range of
technical and process skills.

NOAA along with its partners is
bringing science and technology to
management. This requires:

• Involving coastal managers in a
dialogue with scientists to help
shape priorities for policy-driven
research.

• Asking the right kinds of ques-
tions—from the perspective of us-
ers—to ensure the utility of prod-
ucts and supporting technologies.

• Moving research results to opera-
tional, value added context.

• Creating a process for evaluation
and assessment of effectiveness.

• Providing data and decision-sup-
port information.

Through its global vision for lead-
ership, NOAA will continue to share
its expertise and capacity in marine and
coastal science and management, and
work proactively with all partners. This
will involve local, national, and inter-
national efforts that are only bolstered
by information that supports decision
making—information that is possible
through science and technology.

Dr. Richard Spinrad, Assistant Ad-
ministrator, National Oceanic and At-
mospheric Administration’s National
Ocean Service, was the featured din-
ner speaker. Below is a summary of his
presentation on the future of coastal
resource management and how federal,
state, and local partners can work to-
gether toward coastal solutions.

The diversity of pressures on the
oceans and coasts parallel the diversity
of the community of coastal ocean us-
ers (e.g., shipping, tourism, fishing,
energy, construction, government, de-
fense, and non-governmental organiza-
tions). The National Ocean Service
(NOS) and NOAA already have begun
to determine how they can best serve
their constituents and respond to future
needs. Through the Ocean Futures
Roundtables, constituents share their
recommendations with the NOAA
Ocean Council and NOS officials.

NOAA, with its diverse mission
areas in ecosystems, commerce and
transportation, weather and water, and
climate, will be an integral part of fu-
ture ocean and coastal governance.
Through its strategic plan, NOAA will
achieve its missions to:

• Monitor and observe the land, sea,
atmosphere, and space to create an
observational and data collection
network that tracks Earth’s chang-
ing systems.

• Understand and describe how
natural systems work together
through investigation and interpre-
tation of information.

• Assess and predict the changes of
natural systems and provide infor-
mation about the future.

• Engage, advise, and inform indi-
viduals, partners, communities,
and industries to facilitate infor-
mation flow, assure coordination
and cooperation, and provide as-
sistance in the use, evaluation, and
application of information.

The Future of Integrated Coastal Management and Governance
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U.S. Commission on Ocean Policy

• Establish a National Ocean Coun-
cil in the Executive Office of the
President, chaired by an Assistant
to the President.

• Create a President’s Council of Ad-
visors on Ocean Policy.

• Improve the federal agency struc-
ture by strengthening NOAA and
consolidating federal agency pro-
grams according to a phased ap-
proach.

• Develop a flexible, voluntary pro-
cess for creating regional ocean
councils, facilitated and supported
by the National Ocean Council.

• Create a coordinated management
regime for activities in federal off-
shore waters.

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

• Set measurable goals for reducing
water pollution, particularly from
nonpoint sources, and strengthen in-
centives, technical assistance, en-
forcement, and other management
tools to achieve those goals.

• Reform fisheries management by
separating assessment and alloca-
tion, improving the Regional Fish-
ery Management Council system,
and exploring the use of dedicated
access privileges.

• Accede to the United Nations Con-
vention on the Law of the Sea to re-
main fully engaged on the interna-
tional level.

• Establish an Ocean Policy Trust
Fund, based on unallocated rev-
enues from offshore oil and gas de-
velopment and new offshore activi-
ties, that is dedicated to supporting
improved ocean and coastal man-
agement at federal and state levels.

• EPA, NOAA, and other appropri-
ate entities should increase assis-
tance and outreach to provide
decision makers with the knowl-
edge and tools needed to make
sound land use decisions that
protect coastal water quality.
State and local governments
should adopt or revise existing
codes and ordinances to require
land use planning and decision
making to carefully consider the
individual and cumulative im-
pacts of development on water
quality, including effects on
stormwater runoff.

• Congress should develop new
statutory authority, similar to the
Atlantic Coastal Fisheries Coop-
erative Management Act, to sup-
port and empower the Gulf States
and Pacific States Fisheries Man-
agement Commissions. All inter-
state management plans should
adhere to the national standards
in the Magnuson–Stevens Fish-
ery Conservation and Manage-
ment Act, and the federal guide-
lines implementing these stan-
dards. States should participate
in the development of the guide-
lines to ensure they are appli-
cable to interstate plans.

• Congress should re-establish an
Office of Technology Assessment
to provide it with objective and
authoritative analyses of com-
plex scientific and technical is-
sues.

Pew Oceans Commission

• Enact a National Ocean Policy
Act to protect, maintain, and re-
store the health, integrity, resil-
ience, and productivity of our
oceans.

• Establish regional ocean ecosys-
tem councils to develop and
implement enforceable regional
ocean governance plans.

• Establish a national system of
fully protected marine reserves.

• Establish an independent na-
tional oceans agency.

• Establish a permanent federal in-
teragency oceans council.

• Separate fisheries conservation
and allocation decisions.

• Implement ecosystem-based
planning and marine zoning.

• Develop an action plan to address
nonpoint source pollution and
protect water quality on a water-
shed basis.

• Identify and protect from devel-
opment habitat critical for the
functioning of coastal ecosys-
tems.

• Institute effective mechanisms at
all levels of government to man-
age development and minimize
its impact on coastal ecosystems.

• Redirect government programs
and subsidies away from harm-
ful coastal development and to-
ward beneficial activities, includ-
ing restoration.

• Revise, strengthen, and expand
pollution laws to focus on
nonpoint source pollution.

• Create a flexible framework to
address emerging and nontradi-
tional sources of pollution, such
as invasive species and noise.

Related Recommendations from the Commissions:
Governance
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Understanding coastal resources, the
impacts that they face, and the success
of existing efforts is crucial to imple-
menting effective governance strate-
gies. Information technology and sci-
ence provide part of the basis for this
understanding. However, there are sig-
nificant barriers to the use of these
tools. Margaret Davidson, director,
NOAA Coastal Services Center, de-
scribed these barriers, cited examples
of current efforts to overcome them,
and speculated about future solutions.

Some of the barriers to data sharing,
integration, and communication in-
clude: 1) the sheer volume of data that
currently are being collected, 2) real
or perceived security issues, and 3) the
complexity that accompanies regional
integration of data. Finally, technology
gaps between data users and providers
can frustrate cooperative efforts. While
universities and federal agencies typi-
cally have access to faster computers
and greater bandwidth, local govern-
ments and community groups make
due with older computers and dial-up
Internet connections. The volume of
available data and the complexity of
data models can clog computer sys-
tems, leaving these worthwhile tools
inaccessible. Being cognizant of these
differences and designing data systems
accordingly is a crucial step toward
engaging all data users.

Developing information technology
standards also is necessary for effec-
tive communication. Standards allow
data users and producers to communi-
cate regardless of where they are on

the technology curve. Further, they
minimize data integration time and
costs, and permit data operations un-
der known conditions. Some effort at
standardization already has been made
through several organizations includ-
ing the International Standards Orga-
nization (ISO), American National
Standards Institute (ANSI), and the
Federal Geographic Data Committee
(FGDC).

The U.S. Office of Management and
Budget (OMB) has sponsored an ini-
tiative to enhance government effi-
ciency and improve citizen services in
the area of geospatial information—
Geospatial One-Stop (http://www.geo-
one-stop.gov). The initiative is de-
signed to facilitate the sharing of geo-
spatial information, improve planning
for future data investments, expand
collaborative partnerships to help le-
verage investments and reduce dupli-
cation, and collaborate on the devel-
opment and implementation of stan-
dards that encourage sharing and use
of best practices and advance imple-
mentation of the National Spatial Data
Infrastructure. This effort includes a
web-based portal for access to maps
and data, and a data investment market-
place where federal agencies are re-
quired to provide information regard-
ing their planned data acquisitions al-
lowing state and local governments the
opportunity to find projects in their
area and potentially combine re-
sources. Inclusion of coastal and ocean
data is necessary to make this a true
one-stop shop.

Congress, in fiscal year 1997, estab-
lished the National Oceanographic
Partnership Program (NOPP). The pro-
gram facilitates new interactions
among federal agencies, academia, and
industry; increases visibility for ocean
issues on the national agenda; and
achieves a higher level of coordinated
effort and synergy across the broad
oceanographic community. This col-
laboration brings together the public
and private sectors to support large,
comprehensive projects, promote the
sharing of resources, and foster inno-
vative community-wide advances in
ocean science, technology, and educa-
tion. The current focus of NOPP is the
development of an integrated, sus-
tained ocean observing system.

An Integrated Ocean Observing Sys-
tem (IOOS) has the potential to ben-
efit every congressional district. Con-
stant data streams from various data
sources can be used to assess both na-
tional and regional trends. Incorporat-
ing terrestrial and atmospheric observ-
ing systems would expand modeling
capabilities and provide a better under-
standing of coastal impacts and oppor-
tunities for earlier response to poten-
tial crises.5  Regional associations are
crucial to the implementation of IOOS
(for a regionally based observing sys-
tem see the case study on the Gulf of
Maine Ocean Observing System). Such
associations would oversee and man-
age the design and sustained operation
of integrated regional observing sys-
tems to address local societal needs,
establish regional geographic bound-

Building Solutions: Information
Technology and Science Capacity
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aries, obtain and disperse funds to op-
erate and improve the regional systems,
and ensure the timely dissemination of
quality-controlled data and informa-
tion. A demonstration of the IOOS con-
cept and its data sharing and access ca-
pabilities is available at http://www.
openioos.org. See the accompanying
text box for information on USGS’s
contribution to the IOOS.

Other efforts to integrate and provide
access to data are occurring from both
inside and outside government. Such
efforts include the NOS Data Explorer
(http://oceanservice.noaa.gov/data
explorer), Ocean Planning Information
System (http://www.csc.noaa.gov/
opis), Gulf of Maine Ocean Data Part-
nership (http://gmbis.iris.usm.maine
.edu/Partnership.asp), Coastal Data In-
formation Program (http://www.cdip.
ucsd.edu), USGS National Map (http:/
/nationalmap.usgs.gov), and Inter-
agency Coastal and Ocean Mapping
efforts (http://www.ocean.us).

Scientific literacy and capacity in all
communities, from the general public
to policymakers, also is crucial to find-
ing and implementing coastal solu-
tions. Important first steps have been
taken, but expanded coastal education
is necessary.

The Centers for Ocean Sciences
Education Excellence (http://www.
cosee.net) is a network of seven re-
gional centers that act locally and re-
gionally, as well as dream, think, and
act nationally to 1) promote develop-
ment of effective partnerships among
research scientists and educators, 2)
disseminate effective ocean sciences
programs and best practices that do not
duplicate but rather supplement exist-
ing resources, and 3) promote a vision
of ocean education as a charismatic,
interdisciplinary vehicle for creating a
more scientifically literate workforce
and citizenry.

Nonpoint Education for Municipal
Officers (NEMO) programs educate
local land-use decision makers about
links between land use and natural re-

sources protection (http://nemo.uconn
.edu). A major objective of NEMO is
to demonstrate the effectiveness of us-
ing remote sensing and GIS technolo-
gies to inform and enhance educational
programs linking local land-use deci-
sions to water quality issues.

Coastal America, a unique partner-
ship of federal, state and local agen-
cies and private organizations, estab-
lished a network of Coastal Ecosystem
Learning Centers (http://www.coastal
america.gov). The network combines
the resources of federal agencies with
marine educational centers to educate
and involve the public in protecting
coastal ecosystems.

Findings and Recommendations

Sharing and integrating data are ef-
ficient means of utilizing limited fund-
ing, research capacity, and political
capital. Yet, significant barriers impede
these efforts. Data users (and potential
users) and providers must work to-
gether to overcome these impediments.

Overcoming Impediments to
Sharing and Increasing Access

Agency cultures and structures of-
ten inhibit sharing—the aggregation of
resources is used as a strategy for gain-
ing power. Proprietary attitudes and a
lack of incentives can limit cross-
agency cooperation. Some see their
data selfishness as a means of protect-
ing their budget. Delegates suggested
that government managers should be
rewarded for collaborating. In places
where collaboration is sought, a lack
of interoperability among government
IT departments complicates collabora-
tion efforts. Legislation or a commit-
ment from the executive branch may
be necessary to overcome current re-
luctance and motivate agencies to com-
mit funding and personnel to collabo-
ration efforts. A recent Government Ac-
countability Office6  report mirrored
delegates’ concerns.

For the most part, entities collect-
ing water quality data are either not co-
ordinating their efforts or have experi-
enced difficulty in doing so. These en-
tities have faced several key barriers:
(1) data collected for different organi-
zations are geared toward serving dif-
ferent purposes, (2) inconsistent meth-
ods are used to obtain samples and in-
terpret their results, (3) data collectors
are unaware as to which entities col-
lect what types of data, and (4) low pri-
ority for data coordination, as shown
in a lack of support for national and
state councils that have been estab-
lished to improve coordination. These
difficulties have not only perpetuated
gaps and duplication of effort but have
also complicated efforts to synthesize
data from different collection efforts in
a way that would provide decision
makers with a more comprehensive
picture of an area’s water quality.7

Other impediments include a fear of
inaccuracies and a lack of universal
standards for determining the quality
of data. Regional variations in termi-
nology also can hamper collaboration.
Developing standards in terminology,
classifications, and sampling and moni-
toring methods would allow develop-
ment of a national framework. Such a
framework also should be developed
for ecological indicators and eco-clas-
sifications. In the future, data would
need to be collected and provided un-
der these standards. All public entities
(e.g., state and local governments, uni-
versities) and those receiving public
funding should comply with these stan-
dards and make all available data ac-
cessible. Private interests also should
be encouraged to participate.

A forum of representatives from fed-
eral agencies, state and local govern-
ment, universities, private industry, and
community organizations should be
convened to discuss the development
of standards and opportunities for data
sharing. Concrete goals, deadlines, and
a means of accountability should be
developed. To avoid duplication of ex-
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Efforts are underway to develop a
sustained Integrated Ocean Observing
System (IOOS) that will make more
effective use of existing resources, new
knowledge, and advances in technol-
ogy. IOOS should serve as a unified,
comprehensive, cost-effective ap-
proach for providing the data and in-
formation required to:
• Improve the safety and efficiency of

marine operations,
• More effectively mitigate the effects

of natural hazards,
• Improve predictions of climate

change and its effects on coastal
populations,

• Improve national security,
• Reduce public health risks,
• More effectively protect and restore

healthy coastal marine ecosystems,
• Enable the sustained use of marine

resources.
The U.S. IOOS, a component of the

Global Ocean Observing System
(GOOS), will consist of two elements:
a global, open-ocean element, and a
coastal element focused on observa-
tions, products, and services needed
within estuaries to the edge of the EEZ.

The coastal component is a national
effort concerned with the effects of the
ocean-climate system and human ac-
tivities on coastal ecosystems, living
resources, and the quality of life in the
coastal zone. The component is con-
ceived as a federation of regional ob-
serving systems nested in a federally
supported national backbone of obser-
vations, data management, and mod-
eling. The federally supported suite of
core observations reflects the reality
that common requirements for data and
data processing transcend state and re-
gional boundaries, and provides a ba-

sis for achieving economies of scale.
However, much remains to be done to
ensure that these efforts are sustained,
integrated, and provide data to users
in a timely manner.

The U.S. Geological Survey (USGS)
will provide many key data sets to the
IOOS national coastal backbone. Such
data sets will be crucial to measuring
freshwater inflows to coastal estuaries
and potential contaminants entering the
ocean due to activities upstream. How-
ever, many of USGS’s key monitoring
programs have struggled to sustain ex-
isting systems with reduced funding.

National Streamgage Program
Since 1889, USGS has operated a

streamgaging network to collect infor-
mation about the nation’s water re-
sources. The program is designed to
provide a continuous, well-docu-
mented, well-archived, unbiased, and
broad-based source of reliable and con-
sistent water data. A significant por-
tion of the existing streamgages moni-
tor coastal watersheds and basins that
flow into oceans or coastal waters.
Using nationally consistent protocols,
these gages measure streamflow nec-
essary to compute water, sediment, or
chemical flux into coastal waters.

The real resources available to op-

erate the streamgaging network (funds
from all sources, adjusted for inflation)
have been relatively static, particularly
since 1992. Investments also have been
made in new technology to replace out-
dated equipment and to meet the de-
mand for real-time data. The net result
is a decline in the total number of sta-
tions and a commensurate decline in
the attainment of federal goals.

The crucial goal of monitoring long-
term changes has seen significant
changes. Recognizing the nation’s con-
cern over long-term environmental
change, as driven by potential global
climate change and regional land use
change, the decline in the streamgaging
network is troubling.

The availability of information from
gages with over 30 years of data is valu-
able. First, additional years of record
provide ever-improving accuracy of
estimates of stream-flow characteris-
tics, such as the magnitude of extreme
infrequent floods or low flows. Second,
factors such as agricultural practices,
urbanization, groundwater develop-
ment, or climate change require longer
time frames to fully appreciate im-
pacts.

Figure 1 shows the number of long-
record stations that have been discon-
tinued in each year since 1921. Up

Figure 1.
Number of
USGS
streamgages
with 30 or
more years
of record
discontinued
each year,
1921-1995.

Federal Contributions
to the IOOS Backbone:
USGS Monitoring Programs
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ing long-term support. There is simply
no other way to answer such questions
as, Is the quality of water across the
nation getting better or worse? This
committee, and nearly all users of
NAWQA with which it has interacted,
recommend that NAWQA do more, not
less—yet NAWQA has already ex-
ceeded its resources; NAWQA’s re-
sources have not grown to keep pace
with annual inflation, and it has had to
significantly redesign for Cycle II.
While NAWQA has done an exemplary
job of downsizing to 42 planned study
units for Cycle II, it cannot continue
to downsize and still be considered a
national water quality assessment.

USGS is just one agency providing
necessary data to the IOOS backbone,
but it illustrates the need for continued
budgetary support. Coastal ecosystems
are subject to focused impacts from
land, sea, and air. This underscores the
importance of continuing, and improv-
ing, observing systems designed to
measure the influences of water and
associated materials from the land to
the sea.

Sources:
National Research Council, 2002, Op-

portunities to Improve the USGS
National Water Quality Assessment
Program. http://books.nap.edu/cata-
log/10267.html.

Ocean.US, 2003, An Integrated and
Sustained Ocean Observing System
(IOOS) for the United States: De-
sign and Implementation. http://
www.ocean.us.

USGS, 2005, The National Water-
Quality Assessment Program—In-
forming water-resource manage-
ment and protection decisions. http:/
/water.usgs.gov/nawqa.

USGS, 1998, A New Evolution of the
USGS Streamgaging Network: A
Report to Congress. http://
water.usgs.gov/nsip.

through 1965, the number was gener-
ally no more than about 20 per year
(typically about one percent of the to-
tal number of long-record stations).
Since then, there have been three peri-
ods during which discontinuation of
stations has accelerated. The losses in
the middle 1990’s show about four per-
cent of the long-record streamgaging
stations being discontinued each year.
Much of the loss of long-term stations
in recent years is attributable to the
need for funding agencies to support
current-use stations instead of long-
term stations and USGS’s inability to
fund those stations solely with federal
appropriations.

National Water Quality
Assessment Program (NAWQA)

The NAWQA Program is the pri-
mary source for long-term, nationwide
information on the quality of streams,
groundwater, and aquatic ecosystems.
During its first decade (1991-2001),
NAWQA completed assessments on 51
major river basins and aquifers across
the nation. During its second decade,
NAWQA plans to reassess 42 of the 51
study units. These assessments provide
baseline data and information on the
occurrence of pesticides, nutrients,
volatile organic compounds, trace ele-
ments, and radon in water.

Within IOOS, such assessments and
the raw data can be used to determine
discharge measurements, chemical
analysis, sediment concentrations, and
particle size distributions for suspended
and bed-load sediment. It provides a
long-term understanding of surface—
and ground-water characteristics and
their relation to natural features and
human activities, and related changes
over time. The National Research
Council observed:

The water quality trend and cause-
and-effect analyses that are the primary
emphasis of Cycle II of NAWQA are
inherently long-term databases, requir-

isting efforts, a dynamic database of
key activities underway in data stan-
dards, inventories, classifications, and
frameworks should be created.

Delegates recognized the promise of
an integrated ocean observing system,
but acknowledged the need to first in-
ventory and catalogue existing data-
bases. A “Library of Congress” for data
should be established with a commit-
ment of the necessary funding and per-
sonnel for implementation and main-
tenance. A central site for data, infor-
mation on who collects it, and what
databases contain what information is
necessary. Rescuing legacy data from
older archive systems and paper files
is crucial. Data from “non-traditional”
sources—including NEPA reviews and
grants databases—also should be made
available.

A culture of linked portals, open-
ness, and interoperability must be fos-
tered. Web developers need to incor-
porate usability into database design so
they are friendly and easy to use. Data
collectors need to consider how others
may use their data, and make it avail-
able as a multi-user data set.

Concerns about the decreasing avail-
ability of discretionary funding, includ-
ing continued funding for monitoring
and research programs, further illus-
trates the value of collaboration. Con-
sistent funding for data collection and
maintenance is crucial as data becomes
more valuable the longer it is collected.

Understanding and Fulfilling
Data Needs

With increasing pressure on avail-
able funding for natural resources agen-
cies, data collection efforts must be
properly focused to utilize scarce re-
sources. Educating the public on data
and how it is used by agencies—and
could be used by the public—to make
decisions, could lead to greater support.
Gathering data in a more human-fo-
cused way also may help. Restoration
projects were seen as a means for en-



20    renewable Resources Journal Spring 2005

gaging the public by demonstrating the
success of science in their neighbor-
hood and as a return on investments.

Better mechanisms are needed for
scientists to determine which issues are
most important and deserve more at-
tention. Performance indicators or
measures that build upon efforts of the
Heinz Center should drive collection
efforts.8  Once these metrics are estab-
lished, the data necessary to measure
progress towards those goals must be
determined. A national and regional
ecosystem framework for performance
(or a scorecard) can assist in tying de-
cisions to goals.

While current data collection tech-
nology adequately measures chemical
and physical properties,9  an urgent re-
search and development effort is
needed to advance technologies to col-
lect biological and habitat data. Rec-

ognizing the complexities of coastal
ecosystems, including connections to
actions on the land and in the atmo-
sphere, scientists and decision makers
require increasing amounts and types
of data to understand and model these
systems. Ocean science needs better
landscape-level science and planning
to include synergistic effects, multi-
stressor issues, and matters of scale.

Local government planning in wa-
tersheds needs to be considered. Col-
lected information and future plans
need to be incorporated into informa-
tion systems to allow understanding of
the effects of plans in the aggregate.
Local land use decisions need to be
available for analyzing and processing
into dynamic local output scenarios.

Delegates recognized several spe-
cific data deficiencies. Needs include:

• Habitat data for fish from the top
of the watershed out to the conti-
nental shelf,

• Data on populations, particularly
in wetlands, including tools to
measure populations and their
movements,

• High-resolution mapping of sub-
merged aquatic vegetation,

• Economic data on costs of envi-
ronmental degradation and the
value of resources,

• Better understanding of nutrient,
surface and groundwater flow,

• Stream flow, bathymetric, estuary,
and topobathy mapping,

• Data on de-nitrification in wet-
lands, including tools to measure
the effects of riparian and so-called
“isolated” wetlands on down-
stream biologically available
nitrogen.

Pew Oceans Commission

• Require bycatch monitoring and
management plans as a condition of
fishing.

• Develop and implement a compre-
hensive national ocean research and
monitoring strategy.

• Double funding for basic ocean sci-
ence and research.

• Improve the use of existing scientific
information by creating a mecha-
nism or institution that provides in-
dependent scientific oversight of
ocean and coastal management.

U.S. Commission on Ocean Policy

• Double the nation’s investment in
ocean research, launch a new era of
ocean exploration, and create the ad-
vanced technologies and modern in-
frastructure needed to support them.

• NOAA and the National Science
Foundation should lead an expanded

national ocean exploration program,
with additional involvement from
the USGS and the U.S. Navy’s Of-
fice of Naval Research. Public out-
reach and education should be inte-
gral components of the program.

• Implement the national Integrated
Ocean Observing System and a na-
tional monitoring network.

• The National Ocean Council (NOC)
should develop a national ocean and
coastal infrastructure and technology
strategy, including detailed plans for
funding and implementation, to sup-
port science, resource management,
assessments, enforcement, and edu-
cation.

• Congress should amend the National
Oceanographic Partnership Act to
establish Ocean.IT as the lead fed-
eral interagency planning organiza-
tion for ocean and coastal data and
information management. Ocean.IT
should consist of representatives
from all federal agencies involved in

Related Recommendations from the Commissions: IT and Science
ocean data and information manage-
ment.

• NOAA and the U.S. Navy should es-
tablish an ocean and coastal infor-
mation management and communi-
cations partnership to generate in-
formation products relevant to na-
tional, regional, state, and local op-
erational needs.

• Ocean.IT should work with develop-
ers of the National Virtual Ocean
Data System and other innovative
data management systems to imple-
ment a federally-supported system
for accessing ocean and coastal data
both within and outside the national
data centers.

• The President should convene an in-
teragency task force to plan for mod-
ernizing the national environmental
data archiving, assimilation, model-
ing, and distribution system with the
goal of creating an integrated Earth
environmental data and information
system.
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Mobilizing and Empowering Communities

Actions throughout a watershed ul-
timately affect the coasts. Local com-
munities have the greatest opportunity
to address these issues, but they need
the necessary knowledge and ability to
actively engage. Michael Orbach, di-
rector of the Duke University Marine
Laboratory and professor of marine
affairs and policy, defined communi-
ties and the steps necessary to include
all essential parties in coastal decision
making.

A community is a group of people
with shared interests, perceptions and
values—it need not be focused in a
particular place. The scientific commu-
nity must look beyond the biophysical
environment, and interact with human
constituents and organizations inter-
ested in public policy and management
in order to implement effective ocean
governance. Developing a governance
structure involves compromise by each
community—human behavior must
change and a trade-off between the bio-
physical environment and the socio-
cultural environment must exist.

In establishing these community-
based governance structures, it is im-
portant to understand the role of sci-
ence. Science is objective, reliable, and
valid—it is non-normative and can
only reveal what will or may happen
following a given decision, but will not
reveal how to behave. Governance is
based in human values and includes
decision-making and advocacy—it is
normative and recommends what
should occur. Science can inform gov-
ernance, but decisions must be based
on human values.

In order to engage all members of
the coastal community—based on the

definition of community above—the
coasts must be defined broadly. The
broadest definition would stretch from
the upper reaches of a watershed out
to the edge of the exclusive economic
zone (EEZ).10  To effect change within
an area, the human coastal community
must include not only those who live
on the coast, but also all those who live
in the greater watershed. By explain-
ing to people that they are members of
the coastal community by virtue of
their presence in a particular water-
shed, the sphere of influence increases.
However, steps also must be taken to
empower them to solve coastal re-
source issues. Regional approaches—
particularly across state or international
jurisdictional boundaries—may be nec-
essary, as natural resource issues typi-
cally do not correspond to political
boundaries.

The existing coastal community
must engage in three important pro-
cesses to bring a new direction to
coastal governance. Analysis is neces-
sary to examine the potential need for
perceptual or behavioral change. So-
cial and biophysical science must be
involved in the analysis. Facilitation
involves bringing people together and
helping them to understand and discuss
relevant information. Good facilitators
are necessary—they need not be sci-
entists, but must not be advocates. One
of the most important processes in
empowering communities is providing
information and letting the community
discuss and decide. Following analy-
sis and facilitation, advocacy is neces-
sary. However, this requires a very spe-
cific set of expertise.

Utilizing these three processes, com-

munities and constituencies need to be
clearly identified—some may be place-
based, others may be communities of
common interest. Their attitudes, per-
ceptions, and values must be evaluated
in detail to understand why they har-
bor particular thoughts. These commu-
nities then must be engaged in facili-
tation and consensus building exer-
cises. This allows community members
to recognize, from their own point of
view, that problems exist, and there is
no single solution. Evaluation of their
newly formulated goals and commonly
developed alternatives help lead to a
viable conclusion. Finally, an effective
advocacy campaign must be promoted.

Both social and cultural analysis is
necessary to develop coastal solutions.
Coastal issues are not the sole burden
of those living nearest to the coast—
everyone lives in a coastal watershed
and they should recognize how they
impact the coasts and how the coasts
impact them.

Findings and Recommendations

Recognizing the critical importance
of individual participation, delegates
discussed the means of achieving this
participation along with how citizens
can best be prepared to participate.

Engagement and Empowerment

Involving the local community may
be either an impediment or an acceler-
ant to progress. Good communication
and education are essential—policy
makers and scientists must listen, build
trust, and communicate openly. Both
place-based and common-interest com-
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munities must be engaged. There is a
great need for more one-to-one, per-
sonal, and focused initiatives to pre-
serve coastal areas. Coastal solutions
must be both bottom-up and top-down.
They must be a mix of local and na-
tional efforts and include nontraditional
groups.

Designing a governance structure
that encourages citizen involvement
would require a division of labor within
communities and partnerships of citi-
zens and government. Questions of
how to share power were raised—in-
cluding whether communities should
play an advisory or authoritative role.
Local watershed councils, the Atlantic
States Marine Fisheries Commission,
and incentive-based volunteer projects
were cited as potential models (see text
box, page 13).

Beyond the scientific education ef-
fort and necessary information trans-
fer discussed below, citizens must be
willing to take action. Some delegates
believed that a potential crisis, or at
least a common identifiable interest,
would be necessary to effect behavioral
change. The historic and complemen-
tary recommendations of two commis-
sions are not enough to create political
will to implement necessary social
change!

Behavioral change requires the abil-

greater participation by social scien-
tists. Also, science education needs sig-
nificant improvement to foster future
scientific information capacity. Such
education efforts must include a greater
emphasis on the interrelatedness of re-
sources—the land, air, and sea are all
part of one system. Connecting indi-
vidual actions to environmental im-
pacts also are important. Instilling a
common vocabulary will allow for
greater information delivery and accep-
tance by making scientific terms use-
ful and intelligible.

Improved scientific and environmen-
tal literacy will increase interest and
grassroots efforts in governance at the
local, state, regional, and national lev-
els. Educational programs specifically
designed for citizens upstream from the
coast should be created. The campaign
should include information about why
people should care about coastal issues,
including the impacts that poor devel-
opment choices have on water quality,
coastal habitats, marine life health, and
taxes (disaster relief, restoration efforts,
etc.).

Town meetings may be a good edu-
cational start on particular coastal is-
sues, but getting relevant stakeholders
together may be difficult. Making
greater use of scientific surveys may
help.

ity to make informed choices, to affect
or influence outcomes, and tools to
address issues of concern. Knowledge
of alternatives and potential impacts,
along with clear objectives and cost and
benefits of a given proposal also are
crucial.

Scientific Education

Community involvement in coastal
decision-making is important, but edu-
cated participation is most effective.
The professional and scientific com-
munity has a responsibility to provide
the tools, education, and technical as-
sistance that citizens need to become
active and effective participants. Op-
tions, opportunities, and a fair assess-
ment of relevant trade-offs also should
be offered.

The public at large generally is dis-
connected from science. One possible
driver is the coverage of science in the
popular media—disagreements within
the scientific community are presented
as if all positions are equally valid.
Scientists also must be more engaged
at the community level. Delegates cited
the need for charismatic scientists who
engage the public—modern Aldo
Leopolds.

Obtaining accurate pictures of cur-
rent public knowledge will require

Pew Oceans Commission

• Broaden ocean education and
awareness through a commitment to
teach and learn about our oceans,
at all levels of society.

U.S. Commission on Ocean Policy

• Improve ocean-related education
through coordinated and effective
formal and informal efforts.

• Congress should amend the Na-
tional Oceanographic Partnership
Act to add a national ocean educa-
tion office (Ocean.ED) with respon-
sibility for strengthening ocean-re-
lated education and coordinating
federal education efforts.

• Ocean.ED should promote partner-
ships among government agencies,
school districts, institutions of
higher learning, aquariums, science
centers, museums, and private ma-

rine laboratories to develop more
opportunities for students to explore
the marine environment, through
virtual means and hands-on field,
laboratory, and at-sea experiences.

• Ocean.ED, working with other ap-
propriate entities, should promote
existing mechanisms and establish
new approaches for developing and
delivering relevant, accessible infor-
mation and outreach programs that
enhance community education.

Related Recommendations from the Commissions: Community Empowerment
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The Gulf of Maine is a highly dy-
namic marine ecosystem that extends
from Cape Sable, Nova Scotia, Canada
to Cape Cod, Massachusetts. Its wa-
tershed encompasses 70,000 square
miles, and 85 million people are within
a day’s drive. It has a diversity of habi-
tats, which provide refuge to a variety
of organisms, from benthic dwelling
worms and clams to marine mammals
and sea birds. Twenty-nine plant and
animal species are listed as threatened
or endangered. The Gulf is impacted
by 2000 point source dischargers in-
cluding wastewater treatment plants,
industrial facilities, and power plants.
The multi-jurisdictional Gulf water-
shed (three states and two provinces
plus numerous local governments)
faces significant challenges to coastal
resource management and conserva-
tion. However, the Gulf of Maine com-
munity has shown leadership in imple-
menting a cooperative approach to pro-
tecting its coastal resources.
Cooperation has extended to gover-
nance, information technology and sci-
ence capacity, and community empow-
erment.

Lessons in Governance

David Keeley, formerly Maine’s top
planner, provided an overview of the
Gulf of Maine along with governance
challenges. He also described the for-
mation and activities of the Gulf of
Maine Council on the Marine Environ-
ment.

The campaign to establish the Gulf
of Maine Council spanned several de-
cades and numerous barriers. Trade
disputes between the U.S. and Canada,

and a border dispute in the Gulf adju-
dicated by the World Court strained
political relations in the region. Also,
compared to other environmentally im-
pacted areas, the Gulf of Maine was in
good condition. This good fortune
slowed people’s acceptance that a pro-
active trans-boundary program was
needed. Fisheries issues were at the
fore and organizations like the New
England Fisheries Management Coun-
cil were busy.

In the late 1970’s and early 1980’s,
the three states in the region adopted
coastal zone management programs.
Aided by a rich tradition of regional
cooperation, program managers met
three to four times a year to talk and
share experiences. These discussions
quickly revealed the need of having Ca-
nadians at the table. In 1989, a
Governor’s and Premier’s Agreement
on Conservation of the Marine Envi-
ronment was executed. The agreement
established the Gulf of Maine Council
on the Marine Environment, and called
for the development of five-year action
plans. The Council’s work was imple-
mented through the efforts of state and
provincial governments. Eventually,
the federal governments of Canada and
the U.S. were invited to participate.

The Council was formed by the gov-
ernors and premiers, but includes state
and provincial cabinet officials along
with gubernatorial appointed non-gov-
ernmental organization (NGO) repre-
sentatives. Federal agencies also par-
ticipate. Committees involve 250 ad-
ditional people representing all
interests in the region.

Council focal areas include coastal
and marine habitat protection, toxics

in the marine food chain, and sustain-
able maritime activities. Within these
focal areas, 51 actions or projects are
being implemented, including environ-
mental monitoring, sea floor mapping,
habitat restorations, the Gulf of Maine
Times, state of the environment report-
ing, and sustainable maritime activi-
ties. The Council also must be highly
entrepreneurial in securing its $2 mil-
lion annual budget.

Three key lessons can be learned
from the Gulf of Maine Council on the
Marine Environment. First, focus on re-
gional needs that are shared by all part-
ners. Issues that require collaboration
or cooperation should be emphasized.
Issues that are ubiquitous but do not
require a regional response should be
handled through other appropriate pro-
grams. Priority setting should be inclu-
sive, and adequate time should be pro-
vided to allow priorities to emerge.
Initial tasks should be achievable—
quick successes build momentum.
Lasting and productive relationships
are crucial. Focus on a small number
of priorities and prepare a plan or strat-
egy to achieve them. Targets should be
bold and visionary. Adopt measurable
goals, create baselines, and track
progress, thus producing accountabil-
ity. Limited resources force wise
choices.

Second, maintain continuity in staff-
ing, commitment, and leadership. A
proactive agenda that causes people at
the right level to participate should be
developed. Recognize that inertia and
culture often impede progress. Develop
programs to overcome these obstacles.
Create and nurture champions. Stead-
fast commitment by staying the course

Case Study: The Gulf of Maine
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will pay off. Develop and monitor in-
dicators of commitment including con-
tributions of staff time and money, par-
ticipation in meetings, and realignment
of agency priorities with the regional
plan.

Finally, build capacity and empower
others to act. Promote networking,
sharing of people, ideas, and products
through many forms including
roundtables, forums, and exchanges.
Provide help and funds to those who
can help implement the common
agenda (e.g., community-based stew-
ardship, adaptive management, co-
management, etc.). Educate the pub-
lic and celebrate successes and achieve-
ments. Be patient, progress can come
slowly, and building relationships takes
time.

To expand these lessons to establish-
ment of a national ocean governance
structure, Keeley recommends incubat-
ing a network of bottom-up ecosystem
councils within a federal framework
with robust stakeholder participation.
Federal agency coordination must be
improved substantially, and there must
be increased investment in manage-
ment, science, monitoring and observ-
ing, information delivery, and capac-
ity building.

Solutions through IT

Tom Shyka, program specialist, Gulf
of Maine Ocean Observing System
(GoMOOS), discussed the formation of
a regional observation system and les-
sons to be learned.

Numerous industries and users de-
pend upon the Gulf of Maine, includ-
ing fishing, aquaculture, shipping, rec-
reational boating, the military, research
and monitoring, and search and rescue.
Gulf issues include fisheries manage-
ment, harmful algal blooms, coastal
development, offshore development,
endangered species, security, and cli-
mate change. These diverse users and
issues revealed a need for a sustained

system for measuring and predicting
conditions in the Gulf of Maine.

GoMOOS was established to provide
data and information for the public and
private sectors to solve practical prob-
lems, predict events, and further under-
stand natural systems in the Gulf of
Maine. The system is viewed as a
coastal analog to the National Weather
Service, and is designed to be consis-
tent with the coastal components of the
Integrated Ocean Observing System
(IOOS).

Within the IOOS structure, regional
systems (like GoMOOS) would provide
information to meet state and regional
goals with the necessary resolution,
scale, and variables. The national sys-
tem would add satellite remote sens-
ing opportunities, reference and senti-
nel stations, links to a global module,
and implement data standards and ex-
change protocols.

GoMOOS has been evolving since
its implementation. It began as a re-
search project to understand the Gulf,
but has evolved into a utility project to
facilitate research. The initial science-
based organizational model has given
way to a non-profit corporate model.
The system also no longer counts re-
searchers as its primary users—a di-
verse group of users depends upon its
data.

GoMOOS serves the entire region
and is viewed as a public service util-
ity. It was incorporated as a nonprofit
entity with multi-sector membership
including universities, port authorities,
industry, government, and non-profits.
The governing board of directors is
elected from the membership.

Data on the Gulf is acquired through
buoys that provide near real-time
oceanographic and meteorological
conditions, satellites that give a big
picture view of the region, models that
forecast circulation, temperature, salin-
ity, and waves, and high frequency
(HF) radar that shows hourly maps of
surface current.

Data products are developed through

the identification of users’ needs. One
overarching need is to share and inte-
grate data across organizations and
address the organizational and institu-
tional issues related to sharing data.
Such issues include data storage in dif-
ferent formats, limited connectivity
between data sets, no standard way to
discover the existence of data, diffi-
culty in integrating data from different
sources, and dealing with unique poli-
cies and procedures within each insti-
tution.

The Gulf of Maine Spatial Data
Project was designed to address some
of these data sharing issues. It is a co-
operative agreements program between
the Federal Geographic Data Commit-
tee (U.S.) and GeoConnections
(Canada) to create an environment for
data sharing based on adopted interna-
tional standards. Desired outcomes in-
clude accessing and integrating data in
real time from multiple sources, ad-
dressing dynamic resource manage-
ment issues using shared spatial data,
and ensuring that the widest range of
potential users of spatial data have ac-
cess for their specific application.

GoMOOS identified several neces-
sary steps in developing its role. First,
identify partners and potential data
sources. Second, implement data
interoperability standards. Third, de-
velop a portal for sharing and integrat-
ing data. Fourth, develop a demonstra-
tion tool that uses data for a specific
issue. Finally, document project issues
and solutions.

When implementing a system like
GoMOOS, it is important to recognize
what information technology can and
cannot do. It is only a tool, and infor-
mation does not necessarily equal
knowledge. Such a system requires or-
ganizational support for development,
support, and maintenance. It also re-
quires a commitment across institu-
tions to share data. Information tech-
nology can enhance information shar-
ing and lead to better decision making.
Institutions can implement existing
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interoperability standards for spatial
data to allow for dynamic access to
information needed for decision-mak-
ing. Community involvement is needed
in the development of new standards.
Finally, institutional barriers can be
overcome by commitment to a long-
term partnership and working together
to develop joint information technol-
ogy solutions.

Community Involvement in
Scientific Projects

Benjamin Neal, marine programs
officer, Island Institute, examined col-
laborations of fishermen, scientists, and
the community in the Gulf of Maine
region. The Island Institute is a mem-
bership-based community development
organization focusing on the Gulf of
Maine, particularly the fifteen year-
round island communities off the
Maine coast. They provide services
directly to communities and through
research and publications.

Three case studies illustrated the
importance of community involvement
and how to engage local resource us-
ers. The Penobscot Bay Project exam-
ined larval lobster transport mecha-
nisms by combining satellite data with
local knowledge to sustain the lobster
fishery. It was an innovative collabo-
ration among the federal government,
the state of Maine, fisherman, and
NGOs. Remote sensing technology was
applied to a complex marine resource
issue. A cooperative, ecosystem-based
approach that can serve as a prototype
for effective fisheries management was
developed. Fishermen played a key role
in data collection and analysis. Project
outcomes included: 1) an ecological
characterization captured in a GIS da-
tabase and made widely available; 2)
adoption of data and techniques by the
Maine Department of Marine Re-
sources; 3) cooperation among fisher-
men, scientists, and managers in de-
velopment of a predictive model; and
4) development of an ecosystem ori-

entation for a wide range of coastal
management issues. The Penobscot
Bay Project laid the groundwork for
future collaborative efforts including
the Gulf of Maine Ocean Observing
System (GoMOOS) and the Gulf of
Maine Fisheries Research Cooperative.

A cod and haddock spawning map-
ping project used information acquired
through interviews with fishermen. The
information gathered was compiled
into a series of GIS maps and analyzed
to make hypothesis about the collapse
of the fishery. The results suggest why
some resource management strategies
concerning these species may have
failed. Outcomes include an under-
standing of the complexity and impor-
tance of near-shore spawning patterns,
utilization of the data by the Maine
Department of Marine Resources to
institute a five-year seasonal spawning
closure, and preservation of historic in-
formation for future management is-
sues such as designating marine pro-
tected areas.

Finally, the Northeast Regional Cod
Tagging Program was designed to im-
prove understanding of cod movement
in the Gulf of Maine and provide new
information on essential habitat and be-
havior with the ultimate goal of ex-
panding the information base for At-
lantic cod. Fishermen are given finan-
cial incentives to return fish tags to the
project coordinator. Lessons learned
include the need for local knowledge
in efficiently finding fish for research,
applied projects invoke a strong inter-
est by local resource harvesters, and
ecosystem or even population scale
fisheries fieldwork requires longevity.

Neal provided some conclusions for
effective coastal solutions in the Gulf
of Maine. Funding and monitoring sys-
tems are most effective over a long time
scale. Spatially fine scales and species
interactions must be taken into account.
Local organizations, educational insti-
tutions, fishermen, and communities
can provide an effective research and

management network. Cooperation is
key.
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1 Myers, Ransom A. and Boris
Worm, “Rapid Worldwide Deple-
tion of Predatory Fish Communi-
ties.” Nature 423, 280 - 283 (15
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ture01610.
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(the Mississippi River watershed
covers the majority of the central
U.S.) or small (Rock Creek’s wa-
tershed in Washington, D.C. cov-
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subset of the Potomac River wa-
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cluding finding watershed ad-
dresses, visit the Watershed Infor-
mation Network, http://
www.epa.gov/win.

3 For an in-depth examination of
nonpoint source water pollution
and recommendations for action,
please see RNRF’s Special Report,
“ Congress on Nonpoint Source
Water Pollution: Options and Op-
portunities,” Renewable Resources
Journal, Volume 20, Number 4,
Winter 2002–2003.

4 Hypoxia is a condition where dis-
solved oxygen levels drop below
2 mg/L causing a significant re-
duction in the amount of biota that
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5 One relevant scenario is the devel-
opment of hypoxia predictions. As
understanding and data availabil-
ity increases, earlier predictions
are possible. Improvements in the
winter snow melt forecast leads to
earlier information on in-stream
flows. This information can be
passed to federal, state, and local
officials who can work with farm-
ers to prevent nutrient runoff. Plans
can be developed on how and
when to apply fertilizer, thus sav-
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prevent hypoxia.

6 The U.S. General Accounting Of-
fice (GAO) changed its name to the
Government Accountability Office
in 2004.
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8 The Heinz Center for Science Eco-
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State of the Nation’s Ecosystems:
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Living Resources of the United
States. 2002. Cambridge Univer-
sity Press. www.heinzctr.org/eco-
systems.

9 This focus on chemical and physi-
cal characteristics is largely due to
its ease of collection and histori-
cal importance in economic en-
deavors.

10 The EEZ extends up to 200 nauti-
cal miles beyond the coastal
boundary. Within the EEZ, vari-
ous rights and responsibilities are
given to state (0-3 nautical miles
offshore, 0-9 for Florida, Texas and
Puerto Rico) and federal agencies
(3-200 nautical miles offshore).
For a comprehensive explanation,
see “Primer on Ocean Jurisdic-
tions: Drawing Lines in the Wa-
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Policy Final Report, page 41.

Next Steps

cil on Environmental Quality, is not a
substantive step toward resolving the
threats faced by coasts and oceans.

Clearly, more must be done and ad-
vocates are needed. Will commission-
ers of the Pew Oceans Commission and
the U.S. Commission on Ocean Policy
continue their efforts on behalf of the
coasts and oceans? Will they be encour-
aged and joined by leaders in state and
federal government? Will the profes-
sional, scientific, and educational com-
munities more actively join the debate?
Finally, will champions on Capitol Hill
emerge?

An obvious need and first step is to
organize and coordinate efforts on be-
half of the coasts. A forum should be
convened and include federal and state
agency leaders; ocean commission
members; and representatives of pro-
fessional, scientific, educational, com-
munity, academic, and industry orga-
nizations. Forum outcomes could be a
strategic plan to implement recommen-
dations of the commissions, and to sup-
port funding for ocean and coastal sci-
ence and management.

The case for action is compelling.

Over the past two years, people who
care for the coasts (shouldn’t that be
everyone?) have witnessed the first
comprehensive reviews of coastal and
ocean policy in more than 30 years. It
happened because the need is great and
the risk of loss is certain. The coasts
and oceans have never been under
greater pressure—and it’s more than
they can sustainably bear.

And what a challenging time it is for
our greatest common resources to suf-
fer such threats. The United States, his-
torically a world leader in many en-
deavors, faces unprecedented deficits
and, thus, little discretionary funding
to meet coastal and ocean program
needs. The tragedy of deficits has been
compounded by the loss of U.S. Sena-
tor Fritz Hollings’ leadership. He was
for many years the champion of coasts
and oceans. His successor in mission
is not yet apparent.

So what will become of the commis-
sions’ work—the many excellent find-
ings and recommendations? Many del-
egates to the RNRF congress have ob-
served that President Bush’s response,
an initiative to be directed by the Coun-
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In advance of the congress, delegates were provided with a notebook of background materials. These materials featured
reports and information items from federal and state agencies and recognized authors and organizations on topics to be
discussed at the Congress. Many delegates commented on the usefulness of the information and the fact that it had not
previously been assembled in a cohesive manner. A bibliography of these items along with internet sites (where available) is
provided below.

Appendix C: Background Materials Bibliography

INFORMATION TECHNOLOGY
AND SCIENCE CAPACITY

A Geospatial Framework for the
Coastal Zone: National Needs for
Coastal Mapping and Charting.
National Academy of Sciences,
2004. http://books.nap.edu/catalog/
10947.html.

Malone, Thomas. The Coastal Compo-
nent of the U.S. Integrated Ocean
Observing System. http://www.csc.
noaa .gov /coos /docs /coas ta l_
component_malone.pdf.

Government Accountability Office.
Watershed Management: Better Co-
ordination of Data Collection Ef-
forts Needed to Support Key Deci-
sions. June 2004. http://
www.gao.gov/cgi-bin/getrpt?GAO-
04-382.

Heinz Center for Science, Economics
and the Environment. “The Prom-
ise and Limits of Technology” in In-
novation by Design: Improving
Learning Networks in Coastal Man-
agement. 2004. http://www.heinzctr.
org/publications.htm.

Draft Strategic Plan for the U.S. Inte-
grated Earth Observation System.
Office of Science and Technology
Policy, 2004. http://iwgeo.ssc.
nasa.gov/draftstrategicplan.asp.

Enabling Ocean Research in the 21st
Century: Implementation of a Net-
work of Ocean Observatories.
National Academy of Sciences,
2003. http://books.nap.edu/catalog/
10775.html.

ABOUT THE COASTS

National Coastal Condition Report II,
U.S. EPA. Executive Summary, Sep-
tember 2004. http://www.epa.gov/
owow/oceans/nccr.

Beach, Dana. Coastal Sprawl: The Ef-
fects of Urban Design on Aquatic
Ecosystems in the United States.
Pew Oceans Commission, 2002.
http://www.pewtrusts.org/pdf/
env_pew_oceans_sprawl.pdf.

U.S. Global Change Research Pro-
gram. Climate Change Impacts on
the United States: The Potential
Consequences of Climate Variabil-
ity and Change. Pages 108-113.
2000. http://www.gcrio.org/
NationalAssessment.

The Ocean Conservancy. “Ocean Wa-
ters” in Health of the Oceans 2002.
http://www.oceanconservancy.org/
s i t e / Pa ge S e r ve r ? p a g e n a m e =
press_healthoceans.

Priorities for Coastal Ecosystem Sci-
ence. National Academy of Sci-
ences, 1995. http://books.nap.edu/
catalog/4932.html.

South Carolina Sea Grant Consortium.
“The Coast’s Great Leap” in Coastal
Heritage. Vol. 19, #2, Fall 2004.
http://www.scseagrant.org.

COMMISSION REPORTS

Pew Oceans Commission. America’s
Living Oceans: Charting a Course
for Sea Change. May 2003. http://
w w w . p e w t r u s t s . o r g / p d f /
env_pew_oceans_final_report.pdf.

U.S. Commission on Ocean Policy. An
Ocean Blueprint for the 21st Cen-
tury. September 2004. http://
www.oceancommission.gov.

GOVERNANCE COMPLEXITIES

Eichbaum, William. “Coastal Manage-
ment and Policy,” in Environmental
Science in the Coastal Zone: Issues
for Further Research. National
Academy of Sciences, 1994. http://
books.nap.edu/catalog/2249.html.

The Ocean Conservancy. “Ocean
Governance” in Health of the
Oceans 2002. http://www.ocean
c o n s e r v a n c y. o r g / s i t e / P a g e
S e r v e r ? p a g e n a m e =
press_healthoceans.

Agency Ocean and Coastal Activities,
Interagency Ocean Policy Group,
http://ocean.ceq.gov/activities/
welcome.html.



Spring 2005 renewable Resources Journal    31

COMMUNITY EMPOWERMENT

AAAS Survey on Marine Issues, 2003.
http://www.aaas.org/news/releases/
2004/aaas_survey_report.pdf.

U.S. EPA/Cooperative Extension Part-
nership. Building Capacity: Educat-
ing for Community Action. 2000.
http:/ /www.uwex.edu/erc/pdf/
EPA6.pdf.

Renewing Local Watersheds: Commu-
nity Leaders’ Guide to Building
Watershed Communities. Iowa State
University, University Extension.
2002. http://www.extension.iastate
.edu/Publications/EDC278.pdf.

Environmental Law Institute. Building
Capacity to Participate in Environ-
mental Protection Agency Activi-
ties: A Needs Assessment and Analy-
sis. 1999. http://www.elistore.org/
reports_detail.asp?ID=463.

CASE STUDIES

The Ocean Conservancy. Marine and
Coastal Protected Areas in the
United States Gulf of Maine Region.
December 2001.

Gulf of Maine Case Study from
Transboundary Collaboration in
Ecosystem Management: Integrat-
ing Lessons from Experience. April
2001. http://www.snre.umich.edu/
ecomgt /pubs / t r ansboundary /
Gulf%20of%20Maine.pdf.

Purposes

The Renewable Natural Resources
Foundation (RNRF) was incorporated
in Washington, D.C., in 1972, as a non-
profit, public, tax-exempt, operating
foundation. It was established to:

• Advance sciences and public
education in renewable natural
resources;

• Promote the application of sound
scientific practices in managing
and conserving renewable
natural resources;

• Foster coordination and coopera-
tion among professional,
scientific and educational
organizations having leadership
responsibilities for renewable
natural resources;

and

• Develop a Renewable Natural
Resources Center.

The foundation represents a unique,
united endeavor by outdoor scientists
to cooperate in assessing our renew-
able resources requirements and formu-
lating public policy alternatives.

Membership

RNRF’s members are professional,
scientific and educational organiza-
tions interested in sustaining the
world’s renewable natural resources.
The foundation is governed by a board
of directors comprised of a represen-
tative from each member organization.
The directors also may elect “public
interest members” of the board. Board
members are listed on page 5. Individu-
als may become Associates for an an-
nual contribution of $50 or more.

About RNRF

Programs

RNRF conducts national meetings,
public-policy round tables, policy
briefings and leadership summits. It
also conducts an annual awards pro-
gram to recognize outstanding per-
sonal, project, and journalistic achieve-
ments. These activities are supple-
mented by international outreach
activities and internships. More infor-
mation about RNRF’s programs is
available at www.rnrf.org.

Renewable Resources Journal, first
published in 1982, promotes commu-
nication among RNRF’s represented
disciplines. The journal is provided to
the governing bodies of RNRF mem-
ber organizations, members of the U.S.
Congress and committee staffs with ju-
risdiction over natural resources, fed-
eral agencies, and universities. Tables
of contents of all volumes of the jour-
nal are available at RNRF’s website.

Center Development

The Renewable Natural Resources
Center is being developed as an office
and environmental center for RNRF’s
members and organizations with re-
lated interests. The Center is located
on a 35-acre site in Bethesda, Mary-
land, where lawns and forested buffers
provide an exceptional work environ-
ment. The site is the former family es-
tate of Dr. Gilbert H. Grosvenor, of the
National Geographic Society.

The master site plan for the Center
contemplates the construction of ap-
proximately 283,000 square feet of of-
fice space—including a 16,500 square
foot conference and common-services
facility. The Center currently has ap-
proximately 52,500 square feet of of-
fice space.
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