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IS THERE A THEORY OF COASTAL ZONE MANAGEMENT?

Robert Kay, coastalmanagement.com

Abstract

There may be a number of reasons why my conference abstracts end with a
question mark: perhaps the author is talking about a field he or she knows little
about and lacks confidence; or maybe an author has discovered something they
are at a loss to understand or interpret.  One, or perhaps both, of these criteria
apply to this paper.

Despite the question mark, I argue that the study of coastal management theory
is an essential pre-requisite for moving the practice of coastal management
forward both in the United States and around the world.  In order to do this we,
as coastal management practitioners, are going to have to knuckle down to some
serious introspection in the not too distant future.  We need to be provided with
the confidence that what we are doing on a day-to-day basis is guided by some
broader framework, some plan, perhaps some common theoretical principles.  I
feel that coastal management as a field of endeavor is ready to re-examine
questions on ‘why’ to the same degree of questions on ‘how’.  If this proves to
be so, then we are all going to be typing an awful number of question marks on
our journey – so here goes.

Does coastal management have a set of theoretical principles and/or
philosophical constructs?  Is there one theoretical framework that underpins
coastal management practice world wide?  Or is coastal management more a
movement masquerading as a discipline?

Before addressing these questions it is worth considering if coastal management
needs theory.  Aristotle was the first to separate theory from practice.  As
summarized by (Lobkowicz 1967):

When today we oppose ‘practice’ to ‘theory’, we usually have
in mind lived life as opposed to abstract ideas, or else a man’s
acting as opposed to his ‘mere’ thinking and reflecting....For
when the (ancient) Greeks...did not have in mind abstract
doctrines in contrast to their concrete application; nor did
they ..think of the two most obvious facets on man’s concious
life, his thinking and his acting.  Rather what they had in
mind was a distinction between various kinds or walks of life.
(p.3)

As a result what is called ‘theory’ today corresponds to what Aristotle called
‘contemplative life’ (Lobkowicz 1967).  Thus, in the sense of Aristotle, examining
theory is concerned with taking time to think about the world.  Following this
train of thought, coastal management needs theory if it is concerned not only
with its day-to-day activities, but in the considerations of why those activities
are taking place at all.  Of course, it can be argued that coastal management is a
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practical field concerned with improving the conditions of coastal ecosystems
and those that use them - and as such does not need theory.  This is a view of
coastal management as purely an operational practice, devoid of more strategic
elements, such as institutional design and the strategic planning of operational
practice. Clearly the modern practice of coastal management contains both
operational and strategic elements (Kay and Alder 1999).  As such, some
consideration of theory would seem to apply.  However,  as coastal management
expands around the world, and its operations in developed countries such as
Australia and the United States matures, there is very little discussion on its the
fundamental basis.  Practitioners appear to be willing to develop coastal
management programs on the assumption they are ‘a good thing’ and the ‘right
way to go’.  If this is correct, then coastal management must either be a discipline
rigorous enough to be supported by its own theoretical framework, or a
convenient banner for a hotchpotch of theory, practice and principles borrowed
from any source required to achieved desired coastal management outcomes.   Or
maybe coastal management lies somewhere between the ‘theoretical’ and
‘melting pot’ ends of the spectrum able to be supported both by some theoretical
constructs supporting what is considered to be day-to-day ‘best’ coastal
management practice?

Either way, it is worthwhile refocusing on the fundamental need for theory.  In
taking a considered view of coastal management, theory is also a useful way of
helping practice move forward.  In the words of (Eagleton 1990):

For much of the time, our intellectual and other activities bowl along
fairly serenely, and in this situation no great expenditure of
theoretical energy is usually necessary.  But there comes a point where
these taken for-granted activities begin to .. run into trouble, and it is
at these points that theory proves necessary.  Theory on a dramatic
scale happens when it is both possible and necessary for it to do so –
when the traditional rationales which have silently underpinned our
daily practices stand in danger of being discredited, and need either
to be revised or discredited…  Theory is just a practice forced into a
new form of self-reflectiveness on account of certain grievous problems
it has encountered.  Like small lumps on the neck, it is a symptom that
all is not well.  p.26

So, is all not well in the world of coastal management?  Do we collectively have
lumps on our necks?  While this is clearly a very big question to answer in a
conference abstract, I would argue that we do.  Perhaps not grievous problems,
but a problem nevertheless.  There appears to be a tiredness in coastal
management, a certain lacklustre that comes from tried and tested tools and
techniques used now for so long (since the early 1970s in Australia and the
United States) that they have lost their original context, and perhaps their
original meaning.  Certainly there are signs for a search for a new context for
coastal management in today’s United States.   Witnessed, I believe, by the
search for new constituencies, such as NOAA’s Coastal Volunteering program,
or new meanings, such as the Living Simply movement or search for spiritual
connections with coastal environments (Paul Scholtz, pers comm 1999).  If the
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mood for change in coastal management is there, then consideration of
theoretical aspects will be central to forming and leading change.  If the mood for
change does not yet exist, then it is unlikely that a search for theory in coastal
management is desirable.

Let us assume that there is a need for theory in coastal management.  What then,
is theory, and what could drawing from theory used in other fields of endeavor
bring us?

Theory: An idea or body of thought that purports to explain,
predict, or prescribe in any field of enquiry. (Plano, Riggs et
al. 1982) p. 159

So, theory in coastal management can seek to force us to think about new
rationalities for what we do on a day-to-day basis by categorizing and formalizing
our meanings.  Theory can also be used as predictive tool, allowing us to
examine the possible implications or our management decisions.

For example, take the following aims of an imaginary coastal management
program.  This (imaginary) coastal management program aims to:

1. use only our previous experience of coastal management to develop our new
coastal management program

2. provide the maximum benefit (happiness) to the maximum number of people;
3. ensure the outcomes for sectoral interest groups are achieved;
4. become tailored to the natural resources of the coast and to the economic

and social circumstances of the coastal zone;
5. develop a networked system of legislation, regulations, policies, plans and

stakeholders which clearly identifies the relative roles of all participants in
the program;

6. develop a clear set of institutional arrangements based on logic, reason and
the separation of skills;

7. use whatever means necessary to improve the condition of coastal
resources as there is no single best way to manage the coast;

8. role up our sleeves and get on with fixing up coastal problems using
whatever means possible;

9. ensure that private property rights are not absolute, and society can
abrogate or alter the right of property when it judges these rights to be in
conflict with the public; and

10. guarantee that competitive markets for coastal resources will be produced
without the need for government intervention.

11. Solve coastal management problems using whatever tools & techniques that
work.

12. Build a coastal management system shaped entirely from the successes and
failures of previous coastal management programs.

The wording of these imaginary aims are distorted somewhat to distinguish
between different (but not necessarily independent) theoretical traditions, as
listed in order below:
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1. Empiricism
2. Utilitarianism (Lyons 1965);
3. Marxism (each class is forced to represent its interests as the common

interests (Milner 1991));
4. Marxism (culture is always ideology, that is, it is conditioned by material

reality);
5. Structuralism (individual phenomena have meaning only by virtue of their

relationship with other phenomena as elements within a systematic
structure) (Milner 1991)

6. Modernism (Guillén 1994)
7. Postmodernism (Harvey 1989)
8. Amnesia or oblivion is an essential condition for any purposive action

whatsoever  (Nietzche, Freud and Althusser) (cited in Eagleton (1990))
9. Economic/social theory of John Stuart Mill (cited in Landreth and Colander

(1989)
10. Classical economic theory of Adam Smith (cited in Rima (1996))
11. Pragmatism
12. Determinism

The nine aims above are somewhat of a theoretical hotchpotch, drawing
randomly from social, political, psychological and economic theory.  Clearly their
translation into coastal management examples is not perfect.  Nevertheless, there
are resonances in many of the imaginary aims with those contained in today’s
coastal programs.  Although, some of the imaginary aims may reflect those
accepted norms in a modern developed capitalist society, there may also be some
surprises, such as Marxist or Utilitarianism theory, or apparent contradictions,
such as Modernist and Postmodernist views both appearing to make sense.
Clearly, this very brief example of some classical theoretical issues in coastal
management highlights the complexity of the issue, perhaps not surprisingly
given the diversity and intricacy of today’s coastal management programs.
Nevertheless, the exercise has also introduced a possible use of theoretical
analysis by highlighting possible internal inconsistencies and/or overlaps in
coastal programs.

Finally, it is worth reflecting on the possible impacts of considering theory in
coastal management.  If there is a case for looking at coastal management theory
it is unlikely that this cannot take place without waking us to what we do, and
why we think we do it – and this ‘may always raise the possibility that we should
do something else for a change’ (Eagleton 1990 p.27).  Indeed, again quoting
Eagleton, there is a danger that consideration of theory is self-destructive.

Theory is just human activity bending back upon itself, constrained
into a new kind of self-reflexivity.  And in absorbing this self-
reflexivity, the activity itself will be transformed….This, however,
would seem to involve a curious paradox.  For one of the effects of
rendering our practices self-conscious in this way, or formalizing the
tacit understandings by which they operate, may well be to disable
them.  Perhaps we only did what we did because we were not
conscious of the problematical assumptions underlying our conduct…
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If you think too hard about how to kiss someone you are bound to
make a mess out of it. (p. 27)

In conclusion, my belief is that it is time to spend much more time reflecting on
the ‘under the skin’ issues of why we are doing coastal management in the way
we do.  If this is so, theoretical and philosophical thinking will play an important
role.  Some possible uses of this thinking have been briefly described.  Without
such self-reflection there is a risk of the practice of coastal management
becoming empiric – devoid of any theory, and so dependent entirely on trial and
error and personal experience.  But like the over considered first kiss, taking a
reflective view of coastal management may lead to unexpected consequences.
We may fall in love with new ideas, new ways of managing the coast.  The
question remains whether we are ready to embark on this new affair.
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YOU SAY YOU WANT A DEVOLUTION: FEDERALISM AND THE
COAST

Glenn Boledovich1, NOAA’s National Ocean Service

Introduction

From the First Continental to the 106th Congress, federalism—the division of
power and relationship between the national and state governments—has been a
driving factor in the political and legal history of the United States.2

Understanding federalism, its history, where the balance lies today, and in which
direction it is shifting can be helpful in developing and implementing ocean
policy.  Such an understanding and analysis can help explain the reluctance or
willingness of decision-makers to act and may even suggest where efforts to
influence ocean and coastal policy might yield the best results.  The prevailing
thinking today is that power is devolving to the states.  Whether this is true, and
the implications of the “devolution revolution” for integrating ocean policy is
discussed in the context of coastal zone management and a recent Supreme
Court decision addressing the ability of states to regulate ships in marine
commerce3.

Part One -- An Overview of Federalism: History, Theory, and Modern
Trends

One goal of the founding fathers was to create a stronger national government
than the loose association of ostensibly sovereign states then existing under the
Articles of Confederation.  At the same time, the young nation had just ousted a
monarchy and sought to create a central government of divided and limited
powers with the states retaining some level of autonomy.  Alexander Hamilton
and Thomas Jefferson were leading antagonists in the federalism debate; the
federalist Hamilton supported a strong central government.  Ultimately, the

                                                                
1 Glenn Boledovich is a policy analyst with NOAA’s National Ocean Service
and has recently been on detail to The H. John Heinz III Center for Science,
Economics and the Environment.  He is a member of the Maryland State Bar
specializing in ocean and coastal law, the legislative process, and alternative
dispute resolution. He is the recipient of the Harry S. Truman Scholarship, the
Knauss Sea Grant Fellowship, the NOAA Administrator’s Award and the
Department of Commerce’s Bronze Medal.
2 As such, federalism is a complex and dynamic issue; it has been the subject of
extensive commentary.  Interested readers are encouraged to consult materials
listed at the end of this article.
3 In a short paper, certain assumptions must be made.  This article assumes the
reader has a basic understanding of American government and ocean and coastal
policy and law.
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Constitution that emerged was at best ambiguous.  Differing views of federalism
did not abate and ultimately were a primary cause of the nation’s bloodiest
internal conflict, the Civil War.  Until the 20th Century the prevailing theory of
federalism was that power is clearly divided between state and federal
governments like a layer cake with each having exclusive authority over certain
areas of public policy and law.  A more modern view is likened to a marble cake
in which authority is intermingled and overlapping, creating interdependent and
ideally more cooperative relationships.  A common argument put forward by
critics of centralized power is that it stifles state innovation.  In theory, state
experimentation results in a variety of approaches that can later serve as models
for others, while centralization too often results in a rigid, one-size-fits-all
approach that fails to accommodate local or regional differences.

It is unquestioned that power became more consolidated in the central
government during the 20th century.  The Franklin Roosevelt presidency is often
referenced as the high water mark of centralization.  The economic crisis of the
Great Depression led to Roosevelt’s far-reaching New Deal, which was quickly
followed by the need for a strong commander-in-chief for the nation’s defense
during World War II.  Since the end of the war, conflicts regarding federalism
have taken on an increasingly partisan nature.  Generally, Republicans and
conservatives call for returning power to the states, while Democrats and liberals
argue that national challenges require national solutions.  In addressing issues of
civil rights and poverty, the 1960s and President Johnson’s Great Society
initiatives are commonly identified as the last era of significant centralization.

Political scientists have observed that the balance of power shifts among levels
of government in cycles.  Power becomes more centralized in times of crisis
such as war.  When the crisis wanes, power migrates back to the states.  But, in
practice power once gained is not readily surrendered—and a bureaucracy once
built is not easily deconstructed—leaving the scales forever altered in favor of
the central government.  Although in times of crisis power can consolidate
rapidly out of the necessity for a unified national response, the return of power
most often lacks such a galvanizing force.  Hence, devolution is at best gradual
unless there is a “counter crisis” within the central government itself.  For
example, Watergate caused a crisis of confidence in the federal government, and
especially in the presidency.  The “cycle of federalism” does not mean there has
been an equal shifting and rebalancing of power over time.  Rather, a more
accurate depiction is a cycle with sometimes-major spikes of centralization
followed by gradual slopes of devolution.  Although the Nation has experienced
challenges since the Johnson era, it has not been confronted with the kind of
crises requiring rapid and massive consolidation of power in the central
government.  Thus, today we are about thirty years into a devolutionary trend
that was jump started by the Nixon era, which weakened the power of the
presidency, increased power to the Congress and opened a window of
opportunity for the states to reassert themselves.
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An overt and announced policy by national leaders to return power to the states
does not by itself seem to have dramatically accelerated the modern
devolutionary trend.  For 20 of the 24 years between 1968 and 1992, presidents
who championed states’ rights controlled the White House.  But by almost any
measure the size and scope of the federal government expanded under all three
administrations.  In 1994, Republicans won a majority in the House of
Representatives and control of both houses of Congress for the first time in 40
years.  A cornerstone of their “Contract with America” was reducing the size
and scope of the central government and returning power to the states.  Although
some relevant legislation has been passed, after six years it can hardly be said
that a major acceleration in devolution has resulted.  Rather than leading the
way, national politics seems to be following the current devolutionary trend.
Thus, having a Democratic president declare the “era of big government is over”
and the rise of a Congress intent on reducing federal power is more a reflection
or result than a cause of devolution.  In any case, accelerating the pace of
devolution has proven difficult to legislate even when leaders have made it a
priority.  One reason is that it is simply difficult to reallocate power once it
becomes centralized and consolidated.  Centralization has created national
constituencies that have grown dependent on federal programs, policies and
funding.  Devolution also lacks a unifying voice.  By its very nature, it
encourages diverse viewpoints resulting in faction and a lack of consensus.

While the legislative and executive branches of the federal government struggle
with the politics of federalism, legal and constitutional issues of federalism often
end up in the federal courts. Indeed, perhaps the most direct and lasting
influence a president can have on federalism is through the power to appoint
permanent members to the federal judiciary, including Supreme Court justices.
The final arbiter of the Constitution is the U. S. Supreme Court.  In an 1819
case, McCullough vs. Maryland, the Court made clear that the Constitution
created a compact directly between the central government and the people, not
the central government and the states.  Further, the Court found that in addition
to the limited, enumerated powers the federal government also had ancillary
powers as “necessary and proper” to execute its duties.  Finally, it found that if a
federal law is within the scope of these powers, then the “supremacy clause”
prohibits states from interfering with its implementation.

Over time, the Court has developed a complex regime for the review of
federalism cases based on principles of preemption.  In most federalism cases,
central issues are (1) whether the central government acted within its
constitutional powers; and (2) if so, is it an area limited exclusively to the
central government and/or to what degree states are able to act in the same area.
Packed with Roosevelt-era appointees, the Supreme Court of the late 1950s and
1960s expanded the scope of central power under the Constitution, especially in
matters concerning civil rights.  This view became more restricted as later
appointees began to exert more control on the Court in the 1970s and 1980s.
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Federalism is not, and was not intended to be, static.  It is a dynamic and flexible
relationship that has changed and will continue to change.  The current
devolutionary trend could be altered immediately by a national crisis and it
surely is being influenced by other factors.  The end of the Cold War arguably
bolstered devolution by reducing a unifying threat to the Nation.  The rise in
power of interest groups has created powerful political forces not associated
with any government, many of which tend to focus primarily on federal policy.
Global markets and economies may work to slow devolution because they tend
to focus attention on the Nation’s place in the world instead of the states’ place
in the nation.  Dramatic advances in communications and computer technologies
certainly are having an impact.  One result is that the world has become, for lack
of a better term, “smaller” by dramatically enhancing individuals’ access to
information and their ability to communicate with others.  Although it is unclear
how federalism might be impacted, borders and geographical boundaries are
readily transcended (and perhaps made less relevant) in cyberspace.

Barring a galvanizing crisis, the devolutionary trend is likely to continue.
Although devolution implies returning to some pre-existing relationship, we will
not return to “layer-cake” federalism with clear boundaries of authority between
the central government and the states.  Our laws and society have gotten too
complex, and the relationships between federal, state and local governments are
too intermingled to untie.  A more likely scenario is that partnership and
continued intergovernmental cooperation will result in a continued mixing of the
“marble cake” regime.  Congress has recently tried to actively devolve power.
But typically it grants states more discretion in implementing federally funded
programs, leaving oversight and the ultimate power—funding levels—under
federal control. An important factor facilitating further devolution is that state
and local governments have grown and dramatically expanded the expertise and
professionalism of their workforces.  A key point is that in the absence of crisis
devolution begins to occur independent of overt actions to devolve power by
national political leaders.  Devolution creates an opportunity for states to assert
more power, whether and to what degree they act will vary from state to state.

Part Two – Devolution and Environmentalism: The Ebb and Flow of
Federalism in the Coast

Most of the Nation’s major environmental laws, including most major ocean and
coastal laws, were passed in the 1970s during the waning days of the last
significant cycle of centralization when the current devolutionary trend was
beginning to take root.  Thus, implementation of these far-reaching federal laws
to curb pollution and protect natural resources has always been in tension with
the ongoing trend to devolve authority to the states.  But, devolution in and of
itself is not necessarily bad for the environment.  Rather, the populist notion of
devolution is often used as ruse for a less popular agenda.  Teddy Roosevelt
once said, “The effective fight against adequate government control and
supervision . . . is chiefly done under cover, and especially under cover of an
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appeal to states’ rights.”  When control of Congress shifted in 1994 many
environmentalists agreed, concluding that the new majority’s pro-devolutionary
platform had more to do with relaxing federal environmental regulations than
enhancing states rights.

This assessment seems to be correct, because when it comes to the environment
the much-vaunted congressional goal of devolution seems to be shamelessly
forsaken in favor of easing environmental and land use regulation by all levels
of government.  An example is H.R. 2372, the Private Property Rights
Implementation Act, which was passed by the House on March 16, 2000.  It
would allow persons who believe that their property has been taken without just
compensation by federal, state or local governments to seek redress in federal
courts without having to first exhaust available state and local remedies.
Opponents contend developers will use the bill to intimidate state and local
governments by threatening expensive and protracted litigation in federal court
if projects are rejected by local or state action.  The bill’s primary supporter is
the National Association of Home Builders.  By subjecting local land use
decisions to federal jurisdiction, this legislation directly undercuts devolution
and the historical preeminence of state and local authorities over land use
planning and zoning.  It is difficult to rationalize how the leadership of the
House of Representatives, which professes to be committed to devolution,
supported passage of a bill that is opposed by the National Governor’s
Association, the Council of State Governments, the National League of Cities,
and the National Association of Counties.

A significant level of conflict between federal and state authorities has marked
federalism in the coastal zone in the last half of the 20th century.  The conflict
most often has centered on ownership and development of oil and gas resources
under the coastal seabed and outer continental shelf.  In a landmark 1947
decision, United States v. California, the Supreme Court said the federal
government required paramount rights in coastal waters, including rights over
oil and gas resources, because of its responsibilities over foreign policy, defense
and interstate commerce.  The upheaval following the decision led to
congressional passage in 1953 of the Submerged Lands Act, granting states
rights to the lands and resources of their territorial seas; and the Outer
Continental Shelf Lands Act, granting federal control over the seabed of the
continental shelf beyond state boundaries.  After another flurry of litigation, by
1960 the extent of states’ seaward boundaries were established at three miles,
except for the Gulf Coast of Florida and Texas boundaries, which were found to
be nine nautical miles.

If we have been in a devolutionary cycle for nearly 30 years, we would expect to
see activist coastal states attempting to exert more influence and control in their
coastal areas.  We have and conflict between federal and state authority often
has resulted.  Often this conflict has stemmed from the consistency requirements
of the Coastal Zone Management Act (CZMA).  Enacted in 1972, the CZMA is
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a model for how the national government can enlist state support to meet
national objectives without imposing upon local autonomy.  State participation
is voluntary and the CZMA does not encroach upon the long-standing precedent
of local control over land-use and zoning.  States are given broad discretion and
federal funding to design and implement their coastal management plans.
Perhaps the most unique and devolutionary characteristic of the Act are its
consistency provisions, which require federal agencies to act consistently with a
state’s coastal plan to the maximum extent practicable.  Not surprisingly, these
provisions have been controversial and at the center of many subsequent
federal/state conflicts.

One might expect that proponents of devolution would embrace the CZMA and
consistency.  Yet, as has been the case with other environmental concerns, such
support has not always been forthcoming.  For example, despite its
devolutionary “new federalism” policies, the Reagan administration did not
support the CZM program and even sought its elimination.  It was especially
irked by several coastal states’ use of consistency to thwart federal outer
continental shelf oil and gas development.  The conflict rose to the Supreme
Court, which in 1984 ruled that the consistency provisions of the CZMA do not
apply to federal activities taking place outside the boundaries of a state’s coastal
zone.  After a concerted effort by coastal states and others, Congress
subsequently overturned that decision in the 1990 reauthorization by clarifying
that consistency also applied to federal activities taking place outside the coastal
zone that affect the lands or waters of the coastal zone.  In 1995, Congress
reauthorized the CZMA for three years, making only minor changes.  However,
the current reauthorization has stalled.  The House Resources Committee
reported a bill that, like H.R. 2372, contains language adding super-
constitutional protections for property owners.  It also stripped out language
supporting implementation of the nonpoint pollution plans states have been
developing since 1990.

But devolution is alive and well in the coastal zone.  Activist coastal states have
taken advantage of the trend by becoming more assertive in addressing ocean
and coastal issues.  Often within the context of the CZMA, they have undertaken
major studies and established programs, laws and policies concerning their
coasts and sometimes have included ocean areas beyond their jurisdiction.  For
example, California, Oregon and Washington all have policies and laws
regarding new offshore oil and gas development.  Oregon’s policy places a
priority on living marine resources and addresses ocean issues up to 80 miles
offshore.  Washington has banned offshore oil and gas development.  California
recently completed a major review and report of its ocean and coastal policies
and is moving forward with legislative and administrative actions to implement
the report’s recommendations.  Other states that have engaged in extensive
coastal and ocean planning include Hawaii, Maine, Mississippi, Florida, and
North Carolina.
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Some of these policies may lead to conflict with federal priorities and end up in
the courts.  Most recently in March 2000 the U.S. Supreme Court ruled 9-0 in
United States v. Locke  that most of the State of Washington’s laws regulating
oil tankers in Puget Sound were preempted by federal law.  Twenty other states
and several environmental groups submitted briefs in support of Washington
State.  The federal government joined the suit on the side of the tanker owners,
arguing that international treaties and extensive federal laws and regulations
governing oil tankers leaves no room for states to act in this area.  The Court
found that the comprehensive federal scheme means the federal government has
“occupied the field,” requiring states to yield under the Constitution’s
Supremacy Clause.  The decision does leave room for some state rules
addressing issues peculiar to local waters.  Also, the ruling extends primarily to
onboard activities such as manning requirements, equipment and vessel
specifications.  States can continue to impose penalties for oil spills as is
provided for in the Oil Pollution Act of 1990 (OPA).  In reaching its decision,
the court noted the long-standing federal interest in marine commerce.  It found
that Congress has acted in this field on many occasions and concluded that an
underlying purpose of Congress in passing these laws was to provide for
uniformity in regulations.

Like many court cases, the Locke decision raised as many questions as were
resolved.  Certainly the decision was a blow to the efforts of Washington and
other states to regulate oil tankers.  What is less clear is how the case reflects on
the ability of states to regulate other aspects and impacts of marine commerce.
For example, the introduction of aquatic nuisance species through ships’ ballast
water and pollution from cruise ships are emerging as important environmental
challenges for many coastal state and local governments.  There already are
federal and state laws governing both these areas and legislation is pending in
several other states and localities.  Can or should states regulate these activities
in their own waters?  Or, like Locke, are these issues of overriding federal
concern because they relate to marine commerce?  Is Congress likely to amend
current law and support devolving more authority to the states?   One lesson of
Locke is that there is no simple, across-the-board balance of federalism for all
ocean and coastal issues.  Rather, the specific activity at issue and the degree to
which Congress has acted requires a case-by-case analysis.

Conclusion

Policy makers tend to get caught up in the specific duties and issues of the day.
Rarely do we have the luxury of stepping back and viewing today’s events in a
larger context.  Yet, at any given time many forces are influencing our ability to
achieve our policy objectives.  An underlying purpose of this essay is to serve as
a reminder that federalism is one of those factors.  One conclusion would seem
to be that the pro-devolution rhetoric and hype so popular in recent years seems
to greatly outweigh substantive action on its behalf.  Rather, devolution has a
slow but steady inertia of its own that is likely to continue in the absence of a
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national crisis.  Often it is difficult to conclude precisely how shifts in
federalism, including the ongoing trend toward devolution, are impacting ocean
and coastal policy.  But, while devolution’s impacts may not be immediately
obvious, over time it does make its mark on the political landscape.

For example, since 1998 there have been legislative initiatives to create an ocean
commission similar to the Stratton Commission, which in 1968 issued it
landmark report, “Our Ocean Future.”  The initial bill mirrored legislation
passed more than thirty years ago.  Considering the political and legal history
discussed above, it comes as no surprise that the offshore oil and gas industry
has been leading efforts to stall this legislation.  But, issues of federalism have
also been a cause of concern in Congress. Many of the proposed amendments
represent efforts to create an enhanced role for states.  The legislation passed by
the House deleted language creating an ocean council exclusive to the federal
government.  The House also required a geographical balance be factored into
choosing the commissioners and added a requirement that the governors of
coastal states be allowed to review and comment on the commission’s draft
report.  It seems clear that any ocean commission authorized by Congress today
will need to be more inclusive of state interests than the more federal approach
used thirty years ago.  That’s devolution.
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STUDIES ON A STRUCTURAL MODEL FOR COASTAL ZONE
MANAGEMENT

BASED ON UTILIZATION CHARACTERISTICS

Asami Shikida, Faculty of Environmental Systems Engineering
 Kanazawa Institute of Technology, Japan

Abstract

The coastal zone is a complex natural system consisting of a marine and a
terrestrial environment.  It is used excessively by a variety of coastal users
because of its important resources.  This study attempts to analyze the utilization
characteristics of the coastal zone to formulate a structural model for the coastal
zone management.  The results show that the utilizations can be classified into
three key categories, namely, profitable and non-profitable  use, by local
residents and non-local residents, in limited numbers and large anonymous
groups.  These user groups conflict with each other.  In order to describe the
relationships between utilization, environmental protection and management, the
author proposes a triangular pyramidal model consisting of three apexes
representing industrial use, non-industrial use, and environmental protection
with a pinnacle representing the coastal zone management. Effective coastal
zone management will strive to keep the balance between these three apexes.

Introduction

The coastal zone is a narrow path which stretches along the coastline covering
the shallow waters of the sea and the adjacent land.  The terrestrial environment
and the sea are closely dependent on each other.  For an island country like
Japan, the coastal zone is an especially important space where about half of the
Japanese population lives.  It is also the locus of many economic and industrial
activities, such as those linked to fisheries and marine transportation. In
addition, it is one of the preferred natural environments for various leisure
activities.    

Problems arise in the coastal zone when resources and space are over- or poorly-
utilized, and when the environment’s ability to sustain itself is compromised.
Conflicts of interest between commercial and recreational fishing are typical of
the problems encountered in the coastal zone. Destruction of the beach
vegetation by heavy four-wheel-drive traffic on sandy beaches is another
example of the destruction of the balance between utilization and conservation.

The fundamental reason behind such conflicts is the absence of a uniform
coastal zone management system.  Although there are no rational boundaries
between coastal activities, administrative boundaries have been drawn.  One of
the countermeasures to reconcile this situation is to establish synthetic coastal
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zone management, also referred to as Integrated Coastal Zone Management
(ICZM) (Coughanowr, Ngoile, and Linden, 1995; Clark, 1998).  Seldom
established, the few past implementations have proven successful.  One other
measure is to carry out joint management among managing bodies.  However,
this system does not often work appropriately and has been shown to yield even
more complicated problems.   

These difficulties emerge partly because of the lack of understanding of the
utilization and management structure in the coastal zone.  Therefore the key to
creating an effective coastal zone management system is to develop a useful
model for both utilization and management.  Although, several studies have
been published on this issue, only a few excellent studies (Kay and Alder, 1999)
have recognized the importance of the management structure of the coastal zone.  

A discussion of coastal zone management based on a clear picture of the
management and utilization structure appears to be overdue.  Information
collected on the utilization of the coast could greatly contribute to the
development of an appropriate management scheme.   In this study, the coastal
zone utilization was investigated with the purpose of suggesting a future
integrated coastal zone management system.  In addition, a structural model of
the integrated coastal zone management based on utilization characteristics was
developed.

Characteristics of Coastal Utilization

There are many different uses and users of the coastal zone.  Such complicated
utilization scheme is called multipurpose utilization or multiple utilization.  In
this study, it is defined as "polyphyletic utilization" from the standpoint that the
many kinds of utilization, although not mutually exclusive and independent,
form the whole coastal zone utilization.

The coastal zone utilization is currently classified by form (e.g. OECD, 1993).
Although this approach may be effective for individual problem solving among
individual users, it is seen as ineffective in an integrated approach to coastal
zone management that must control conflicting interests with regards to
resources.  Matsumoto (1992) describes a consensus building system for the
utilization of the sea area where only the parties concerned with the problem and
its solution participate in a consensus building process early on.  In order to
manage these diverse interests, it seems important to investigate the utilization
characteristics of the user groups in the coastal zone.  Therefore, in this study,
characteristic differences in the coastal zone utilization (not individual users) are
examined.  Based on this idea, the classification was carried out from three
standpoints.  These standpoints are industrial versus non- industrial utilization,
use by local residents versus non-local residents, and small number of specific
users versus large number of unidentified users.  These standpoints organize the
coastal utilization in terms of purpose, subject, and form.
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The first standpoint, industrial utilization versus non-industrial utilization,
addresses the purpose of utilization.  Industrial utilization represents utilization
for profit-seeking, while non-industrial utilization is done for nonprofit purposes
such as marine leisure and recreation.

The second standpoint, local resident users versus non-local resident users,
categorizes the subject responsible for the utilization of the coast line. It is
generally accepted that the local residents should be the main decision-makers
with regards to the utilization of local resources.  Indeed, the participation of
local residents is a key element in achieving sustainable use of the environment.

The third standpoint, large number of anonymous users versus small number of
specific users, deals with the utility form.  In the utilization of various resources,
accessibility to the resources is the key to good resource management.  It is
possible to track all users when access to the resources is limited (except when
utilization is completely forbidden).  By contrast, users’ identification is likely
to be difficult in case of open access.

Industrial Utilization and Non-Industrial Utilization

Non-industrial utilization is the not-for-profit individual utilization.  Examples
of non-industrial utilization include coastal recreation and tourism.  Individual
users fundamentally do not pursue profit. Enterprises in the boating and tourism
industry are not included in this category.  Inclusion is judged on an individual
basis.  There exist clear differences between the two user groups.   Features of
the non-industrial utilization include difficulty in quantifying and monitoring
utilization and concentrated utilization in the summer.   In addition, it is unlikely
that non-industrial utilization is managed by institutions, as the pattern of use is
temporary and discontinuous.   

Local Residents and Non-Local Residents

One remarkable trend observed in recent coastal zone utilization is that users
come in from outside the local region thanks to the development of public and
private transportation systems such as the automobile.  These non-local residents
are likely to lack knowledge, consciousness, and experience with respect to the
coastal environment. It is generally accepted that local residents are more
familiar with local coastal environment than non-local visitors.  It is possible to
divide the user groups of the coastal zone from this standpoint.   

Large Number of Anonymous Users and S mall Number of S pecific Users

This category deals with whether or not users can be clearly identified.  It is
easier to characterize the status of utilization carried out by a fishery because
each usage is categorized based on some fishery act and permit system.
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Industrial utilization 

Local residents 
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number of users 

Non-industrial use 

Non-local residents 

Small number specific 
users 

F i g u r e  1 .  C l a s s i f i c a t i o n s  o f  t h e  c o a s t a l  u t i l i z a t i o n  b y  n a t u r e  a n d  c o n f l i c t i n g  

r e l a t i o n s h i p s  b e t w e e n  t w o  u s e r  g r o u p s .  

However, the monitoring of coastal recreational activities can be much more
difficult.

Utilization Characteristics and Structure of Mutual Relationships

These coastal utilization characteristics, classified in three categories, are not
mutually exclusive.  Coastal recreation is often carried out by a large number of
anonymous non-industrial users coming from outside the local region.  For
example, in the summertime in Japan, it is observed that 70% of the sea bathers
visiting the local beach came from outside of the area (non-local residents).  By
contrast, the reverse is observed in the fishery industry.  In the case of utilization
by coastal fisheries, most employees are regional residents belonging to the
fishery cooperative.  In this case, there is industrial utilization by a small number
of specific users living in the area.   This can be schematized as shown in Figure
1.

The environmental protection of the coastal zone cannot be disregarded, even if
the balance between both user groups is kept steady.  This is because utilization
of the coastal zone is heavily dependent on the coastal environment.  A solution
devised by individual concerned parties typically lacks consideration for the
environment and resources.  It is frequently accompanied by the depletion of
resources and results in increased externalities. Therefore, it is strongly
recommended to consider the environmental protection and resource
management standpoint in addition to the utilization standpoint.  This relation is
shown in Figure 2.  In this case, non-industrial and industrial utilization and
environmental protection form a triangle.  It is clear from Figure 2 that
maintaining balance between these three factors is critical.  The same suggestion
was made by Kelleher and Kenchington (1990) based on a study of the Great
Barrier Reef in Australia.
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F i g u r e  2 .  T r i a n g u l a r  m o d e l  d e s c r i b i n g  t h e  r e l a t i o n s h i p  
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( a n  e x a m p l e  o f  i n d u s t r i a l  a n d  n o n -i n d u s t r i a l  u s e ) .  

E n v i r o n m e n t a l  p r o t e c t i o n  

It is possible to apply this triangular model to two other characteristics, namely,
large number of anonymous versus small number of specific users, and local
versus non-local residents by adding the environmental factor.  Keeping the right
balance in these three triangles should be the aim of the coastal zone
management.

It is also important to recognize that the balance is not automatically maintained
but that it can be achieved through effective coastal zone management.  The
author thus proposes that a management factor be added to the triangular model.
The newly developed model with management factor is shown in Figure 3.  The
management factor is located at the top of the tetrahedron. Symbiosis among
users and the environment is likely to be achieved when the shape of this
tetrahedron is well balanced.
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z o n e  m a n a g e m e n t  ( a n  e x a m p l e  o f  i n d u s t r i a l a n d  

non -i n d u s t r i a l  u s e ) .  
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Conclusion

In this study, coastal zone utilization characteristics were examined in order to
develop a management model for an integrated coastal zone management
system.  The study mainly concentrated on the characteristics of use rather than
on the types of individual coastal zone utilization.

As a result, the utilization of the coastal zone was organized based on the
following scheme:
- industrial utilization versus non-industrial utilization.  The increase in non-

industrial utilization, such as coastal recreation, has resulted in frequent
conflicts.

- Utilization by non-local residents versus local residents.  Utilization by non-
locals has increased as people become more mobile. Consequently, conflicts
have been observed more often between non-local and local residents.

- Large number of anonymous users versus small number of specific users.
Conflicts also occur in this category.

It was shown that the above standpoints were not mutually exclusive.

In addition, environmental conservation in the coastal zone management should
be considered so as to sustain or improve the current environmental conditions.
A triangular model was presented to describe these three factors.  Finally, the
author proposes a triangular pyramidal model consisting of three apexes
representing industrial use, non-industrial use, and environmental protection
with a pinnacle representing effective coastal zone management.  It is suggested
that the goal of the coastal zone management is to manage the conflicts among
users as well as keeping the balance between use and conservation of the
environment.
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TOWARDS THE INTEGRATION OF COASTAL FISHERIES INTO
INTEGRATED COASTAL ZONE MANAGEMENT IN COSTA RICA:

THE GULF OF NICOYA FISHERY CASE

Moisés Mug-Villanueva and Jorge Campos-Montero
Institute for Coastal and Marine Resource (INRECOSMAR)

Coastal fisheries in Costa Rica are declining as a consequence of overfishing
and lack of appropriate management measures. This trend is particularly
dramatic for the Gulf of Nicoya fishery where catches haved dropped from mean
year production of 5539 MT in the 70’s to a mean year production of 3402 MT
in the 90’s. This loss in productivity (38.5%) have greatly impacted artisanal
fishermen as well as industrial fishermen incomes and is the cause of dispute
over resource allocation.

Though much of this decline is associated to an increase in fishing effort and the
introduction of nonselective gears such as multi-mesh size gillnets and trawl
nets, recent research shows signs of cumulative impacts from pollution and
habitat deterioration. Hence, declines in the biological productivity of this
tropical gulf can be explainned from the interaction of unplanned coastal
developments and overfishing.

This type of scenario calls for an integrated approach to design and implement
fishery management measures within the context of integrated coastal zone
management. Participation of fishermen communities and clear understanding of
management actions, such as protection of essential fish habitats, are key
elements to draw support in the implementation process. This paper describes
how fishery interests are being integrated into a coastal zone management plan
for the Gulf of Nicoya and discuss how this experience can be expanded to other
coastal fisheries in Costa Rica.

Moisés Mug-Villanueva
Coastal and Marine Research Consultant
Institute for Coastal and Marine Resource (INRECOSMAR)
P.O. Box. 108-2015
San José, Costa Rica
proambie@sol.racsa.co.cr
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THE ROLE OF COMMUNITY AQUACULTURE IN RESTORATION
OF CHESAPEAKE BAY OYSTER REEFS

Mark W. Luckenbach, Virginia Institute of Marine Science,
College of William and Mary

Robert D. Brumbaugh, Chesapeake Bay Foundation, Inc.
Francis X. O’Beirn & Laurie A. Sorabella, Virginia Institute of Marine Science,

College of William and Mary

Demise of oysters in Chesapeake Bay

Biogenic reefs formed by the eastern oyster, Crassostrea virginica , were once
prominent features of the Chesapeake Bay, and other estuaries along the U.S.
Atlantic coast (Luckenbach et al. 1999a).   These reefs not only provided critical
habitat for the survival and growth of oysters, but it is becoming increasingly
clear that they were important habitat for other commercial and non-commercial
species (Coen et al. 1999).  Additionally, the oysters and other suspension
feeders on these reefs were important in controlling water quality,
phytoplankton abundance and food web structure within the Bay and similar
estuaries (Newell 1988; Ulanowicz and Tuttle 1992; Dame 1996).

Overfishing, pollution and disease are most commonly cited as the causes for
the virtual collapse of once productive oyster fisheries in the Chesapeake Bay.
In Virginia, the sustained presence of two parasite-induced diseases (MSX
[caused by Haplosporidium nelsoni] and Dermo [caused by Perkinsus marinus])
since the late 1950’s has been particularly devastating to oyster populations.
However, it is likely that heavy fishing pressure over the previous 125 years,
which virtually eliminated natural oyster reef habitat and altered population
structure, fundamentally changed host-parasite relations and contributed most to
this decline.

Reef restoration and development of bioreserves

Restoration of oyster reef habitat is now generally considered crucial to the
development of a sustainable fishery for oysters and ecological rehabilitation of
the Chesapeake Bay (Hargis and Haven 1999; Breitburg et al. 2000).
Partnerships between federal and state agencies, NGO’s and the public have
been developed to address this issue and there is broad consensus that oyster
reef sanctuaries need to be established.  From a management perspective, there
are only three things that can be done to restore oyster reefs: (1) place substrate
(usually oyster shell) on the seafloor, (2) restrict harvest, and (3) (when
recruitment limitation is evident) add brood stock.  Each of these activities
requires considerable investment of public funds and political support.
Currently both state and federal funds are being used to purchase and plant shell
substrate to form the bases of reefs.  Harvest is restricted under state jurisdiction
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and oyster brood stocks have been added to reefs.  However, the costs associated
with the stocking of these reefs with oyster brood stocks can be prohibitively
high.  Moreover, it can be particularly difficult to gain political support for the
development and maintenance of oyster reefs to serve as both bio-reserves and
brood stock sanctuaries in the face of pressure from commercial fishermen to
continue intensive harvesting. Here we discuss the on-going role that
community-based citizen involvement is playing in this restoration process, both
in providing oysters for stocking the constructed reefs and in supporting the
concept of ecological habitat restoration.

Development of oyster aquaculture and "oyster gardening" in Virginia

Over the past decade we have been developing and refining techniques for the
intensive culture of the eastern oyster in disease endemic areas.  The basics of
the approach which has emerged is a strategy which depends upon selective
breeding, management around disease and rapid growth to market (Luckenbach
et al. 1999b).  Selective breeding programs have been carried out over the past
decade with the expectation of making modest improvements in disease
tolerance and growth rates, not developing an entirely disease resistant oyster.
Recently, a multi-investigator, multi-institutional research program, the
Cooperative Regional Oyster Selective Breeding (CROSBreed) program
(DeBrosse and Allen 1996) has succeeded in producing a particularly hardy
strain of eastern oyster, which has subsequently been distributed to commercial
hatcheries in the mid-Atlantic.  This strain shows good tolerance for Dermo and
MSX and rapid growth in mid salinity (~10 – 25 ppt) environments.  Continued
selection efforts within the program are attempting further improvements.
Management around diseases is generally accomplished by delaying spawning
in the hatchery until mid to late summer, resulting in seed oysters ready for field
planting in the fall when there is a reduced likelihood of disease exposure
(Luckenbach et al. 1999b).  Rapid growth is best achieved in Virginia waters by
the careful selection of growing sites and the use of off-bottom cage culture.
Based upon this simple strategy a commercial oyster aquaculture industry has
developed in Virginia over the past several years.

An unexpected consequence of the development of commercial oyster
aquaculture techniques in Virginia has been a remarkable growth in the numbers
of individuals engaged in non-commercial culture.  “Oyster gardening”, as it has
been termed, generally involves private landowners with waterfront property
growing a small number (usually 2,000 – 10,000) of oysters in floats adjacent to
their docks. We estimate that there are currently over 2,000 individuals involved
in oyster gardening in Virginia and a smaller, but growing number in Maryland.
Baywide over 150 school classes and several thousand school kids are also
participating in oyster gardening, primarily under programs organized by the
Chesapeake Bay Foundation (CBF), a private, non-profit environmental
education and advocacy group.  The motivation for oyster gardening is varied
and includes private consumption, an educational activity, and environmental
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restoration. Until recently the principal environmental benefit sought by oyster
gardeners was filtration of the eutrophic waters of the bay, a laudable, though
perhaps naïve objective given their modest numbers of oysters.  Recently,
however, an increasing number of the gardeners are becoming involved in the
reef restoration efforts by growing oysters for stocking onto the reef sanctuaries.

Reef stocking programs

The addition of brood stock oysters to restored reef bases as a means of
enhancing recruitment and “jump starting” reef development first gained the
attention of resource managers and researchers in Virginia in 1996, when wild
caught oysters were concentrated on a reef constructed in the Great Wicomico
River, Virginia, and oyster recruitment levels subsequently increased by several
orders of magnitude after one spawning season (Southworth and Mann 1998).
The supposition is that the concentrating of large brood stock oysters on a reef
sanctuary offers not only a protected spawning stock, but also increased
fertilization efficiency because of the close proximity of stocked oysters relative
to oysters that are dispersed in the wild.  Beginning in 1997, CBF initiated a
citizen-based volunteer program to participate in oyster restoration efforts
(Brumbaugh et al. 2000).  By 1999, this program had expanded in Virginia to
include 55 middle and high school classes and approximately 250 citizen
volunteers growing oysters for stocking onto reef sanctuaries.  Using juvenile
CROSBreed oysters purchased from a commercial hatchery and following
standard oyster gardening techniques, the school classes involved in this project
grew approximately 125,000 oysters from 15.6 mm to 36.4 mm in length
between September 1998 and May 1999 (Brumbaugh et al. 2000).  In May1999
these oysters were planted at high density (~250/m2) onto shell bases of reef
sanctuaries established in the Lynnhaven and Elizabeth Rivers in the lower
Chesapeake Bay.  Both of these tributaries have low densities of wild oysters
and recruitment levels have been low for many years.  Nevertheless, surveys of
the reefs conducted in October 1999 revealed densities of new recruits averaging
178 and 89 /m2 on the Lynnhaven and Elizabeth River reefs, respectively.  A
similar project was initiated in 1999 as a collaboration between CBF, the
Virginia Marine Resources Commission and the Virginia Institute of Marine
Science in the Lafayette River, a tributary of the Elizabeth River, with the
construction of two reef bases using oyster shell.  Thirty thousand brood stock
oysters were planted on the reefs in 1999 and another 100,000 oysters, currently
being grown by 42 school classes, are slated for deployment on the reefs in May
2000.  Several organized “oyster gardening clubs” throughout Virginia and
Maryland have also begun to contribute oysters to serve as brood stocks on reef
sanctuaries at other locations in each state.  Media attention to these projects and
a growing number of inquiries suggests that public support of these efforts will
continue to increase.

The ultimate effectiveness of these brood stock enhancement projects remains to
be judged, but early indications are promising.  Unlike most other shellfish stock
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enhancement programs, these efforts are not intended to support a put-and-take
fishery.  Rather, their objective is to enhance recruitment and accelerate the rate
at which self-sustaining, biogenic reefs develop. To date in at least three
tributaries of the Chesapeake Bay (Great Wicomico, Lynnhaven and Elizabeth
Rivers), we have observed increased recruitment presumably attributable to
brood stocks concentrated onto reef sanctuaries. Absent genetic markers to track
particular stocks of oysters, it is not possible to confirm the origin of particular
recruits to a reef, but inferential evidence suggests that the oysters stocked onto
the reefs are contributing to the enhanced recruitment, either as a source of
larvae or as an attractant to settling larvae.

An under appreciated issue relative to this convergence of aquaculture and
restoration activities is concern about the genetic composition of the oysters
used to stock reefs.  Oysters that have undergone strong directional selection for
use in aquaculture are not necessarily the best suited for ecological restoration.
While the traits conferring reduced susceptibility to the two common protozoan
pathogens are presumed to be desirable in restored populations, it is not clear at
this point what the longer-term consequences would be of reduced genetic
diversity in these stocks. The use of wild oysters as spawning stocks for
restoration projects remains a viable alternative to aquaculture stocks as does the
development of oyster stocks specifically for restoration.

The most significant contribution of the community-based efforts in oyster reef
restoration comes not solely from the oysters that they provide, but from the
development of a new constituency for oyster restoration.  Despite a recognition
for over 100 years by scientists and many resource managers that oysters within
the Chesapeake Bay were being overhavested, the political will to curtail the
excessive harvest has been difficult to sustain in the face of pressure from
fishing interests.  The large numbers of oyster gardeners contributing to the
restoration efforts and the increasing state of public awareness about the
ecological value of oysters and the habitats that they build has helped to
galvanize political support for the concept.  We assert that, with continued
public involvement, current restoration efforts are likely to succeed, where
previous ones have failed, in restoring ecologically functional oyster reef
habitats to the Chesapeake Bay.

Literature Cited

Breitburg, D.L., L.D. Coen, M.W. Luckenbach, R. Mann, M. Posey, and J.A.
Wesson. 2000.  Oyster Reef Restoration: Convergence of Harvest and
Conservation Strategies. Journal of Shellfish Research. (in press).

Brumbaugh, R. D., L. A. Sorabella, C. Oliveras Garcia, W. J. Goldsborough
and J. A. Wesson. 2000. Making the case for community-based oyser
restoration: an example from Hampton Roads, Virginia, U.S.A.  J. Shellfish Res.
(in press).



212

Dame, R. F. 1996. Ecology of bivalves: an ecosystem approach. CRC Press,
Boca Raton, Florida.

Coen, L. D., M. W. Luckenbach and D. L. Breitburg. 1999. The role of
oyster reefs as essential fish habitat: a review of current knowledge and some
new perspectives. American Fisheries Society Symposium 22: 438-454.

DeBrosse, G. A. and S. K. Allen, Jr. 1996. Cooperative Regional Oyster
Breeding  (CROSBreed) project. J.  Shellfish. Res. 15:514-15.

Hargis , W. J., Jr. and D. S. Haven. 1999. Chesapeake Bay oyster reefs, their
importance, destruction and guidelines for restoring them. pp. 329-358, In:
Luckenbach, M. W., R. Mann and J. A. Wesson (eds.) 1999a. Oyster Reef
Habitat Restoration: A Synopsis and Synthesis of Approaches, Virginia Institute
of Marine Science Press, Gloucester Point, VA, 366 pp.

Luckenbach, M. W., R. Mann and J. A. Wesson (eds.) 1999a. Oyster Reef
Habitat Restoration: A Synopsis and Synthesis of Approaches, Virginia Institute
of Marine Science Press, Gloucester Point, VA, 366 pp.

Luckenbach, M. W., F. X. O’Beirn and J. Taylor. 1999b. An introduction to
culturing oysters in Virginia. Virginia Institute of Marine Science Press,
Gloucester Point, 24 pp.

Newell, R. I. E. 1988. Ecological changes in Chesapeake Bay: are they the
result of overhavesting the American oyster, Crassostrea virgincia? Pp. 536-
546, in: M. P. Lynch and E. C. Krome (eds.) Understanding the estuary:
advances in Chesapeake Bay research. Chesapeake Research Consortium,
Publication 129, CBT/TRS 24/88, Gloucester Point, Virginia.

Southworth, M. and R. Mann. 1998. Oyster reef broodstock enhancement in
the Great Wicomico River, Virginia. J. Shellfish. Res. 17:1101-1114.

Ulanowicz, R. E. and J. H. Tuttle. 1992. The trophic consequences of oyster
stock rehabilitation in Chesapeake Bay. Estuaries 15:298-306.

Mark Luckenbach
Eastern Shore Laboratory
Virginia Institute of Marine Science
College of William and Mary
P.O. Box 350
Wachapreague, VA 23480
Phone: (757) 787-5816
Fax:     (757) 787-5831
Email:  luck@vims.edu



Coasts at the Millennium
Proceedings of the 17th International Conference of
The Coastal Society, Portland, OR USA

213

OVERVIEW OF MANAGING COASTAL RESOURCES

Terry A. Nelsen, Ocean Chemistry Division
Atlantic Ocean and Meteorological Laboratory

National Oceanic and Atmospheric Administration

“The population of the world at mid-century was 2.5 billion; some time in 1987
it passed five billion.  The increase in the past 40 years has equaled the total
increase over the millions of years from when the human species emerged until
1950” (Keyfitz, 1989).  Since then the earth’s population has passed the six
billion mark (August, 1999) which serves to underscore not only our growing
dependence on natural resources but more importantly the concurrent growing
influence of anthropogenic impacts  on our environment.  To this end we need to
become better managers of these finite resources through decision-making based
on credible scientific studies and monitoring efforts.

Figure 1 summarizes why the coastal ocean is important to us, the pathways by
which we can influence this zone, and the anthropogenic byproducts that may be
introduced.

Figure 1.
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Moreover, approximately 50% of the world’s population today is believed to
currently live within 60 km of a coastline.  In addition to continental runoff and
atmospheric deposition, sewage outfalls and offshore dumping (Figure 2) add
significant amounts of materials to our coastal oceans.  Frequently, some are

near valuable natural amenities of economic interest such as fishing grounds and
fish-stock nursery areas, coral reefs and coastal recreational areas.

Figure 2.  Conceptual diagram of anthropogenic influences in the coastal ocean.

As scientists and managers, we need to understand the sources, pathways and
sinks of allochthonous materials.  This can be accomplished through adequate
scientific investigations of natural systems and long-term monitoring efforts to
understand changes so that informed management decisions can be made.

To this end the papers of this session will address: 1) amenities monitoring in
the location of disposal activities (McArthur et al.); 2) describe Expert Systems
(artificial intelligence) which can help alert and inform us of near real-time
changes and help us with data management (Hendee); as well as 3) examples of
ecosystem management (Delaney); and 4) linkage to the economy (Leeworthy).
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AMENITIES MONITORING FOR DREDGED MATERIAL DISPOSAL
MANAGEMENT

Christopher McArthur & Roland Ferry, USEPA Region 4, Water Management
Division & Coastal Programs

Proni, John R., US DOC/NOAA/AOML/Remote Sensing Division

Abstract

Valuable amenities are present throughout US coastal waters, from coral reefs,
to oyster beds, to coastal fisheries. In essentially every case in which navigation
and/or maintenance dredging is contemplated, the issues of potential impact of
dredging activities on nearby amenities arise.  In order to evaluate that potential
impact, long-term monitoring of amenities is required.  Key management issues
related to amenities include: 1) reduction or elimination of dredging impacts, 2)
scheduling ('windows') for dredging and dredged material disposals, 3)
monitoring of transport to, and effects upon amenities, and 4) compliance with
defined procedures for dredging activities. While the data needed for
management decisions may vary from location to location, certain basic
measurement needs appear almost universally: 1) characterization and
quantification of dredged sediments arriving at amenities sites, 2) determination
of 'natural' sediment ranges at amenities sites, 3) photosynthetic light reductions,
4) sediment resuspension and transport, and 5) other sources of materials of
potential impact to amenities sites. Dredging and disposal must also be
considered in the context of temporal 'windows'.  In the Miami Offshore
Disposal Site project, data for management of dredging activities is coordinated
between the disposal and amenities (coral reef) sites where dumping windows
are determined by realtime current meter data, indicating potential transport to
the reef site.  In the Pacific Northwest, 'curtains' of dredge related sediment may
inhibit upstream spawning activities of valued fisheries resources and thus they
are subject to similar temporal windows.

Introduction

Each year about 400 million cubic yards of sediment are dredged in the United
States by federal, state and local governments, and private interests such as
marinas, in order to keep the nation's waterways open to vessel traffic for
recreation, commerce, and defense. Of this, about 60 million cubic yards are
disposed in ocean waters at more than 100 Environmental Protection Agency
(EPA) approved ocean disposal sites. Though selected to minimize adverse
environmental impact, sites are frequently located near areas of ecological
concern such as coral reefs, oyster beds, seagrass beds, essential fish habitat, and
endangered marine mammal habitat. Specific management techniques are
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implemented to insure that these critical areas are not adversely impacted due to
disposal of dredged material.  Management options may include: modified
disposal methods, quantity restrictions, weather restrictions, sediment grain size
restrictions, seasonal restrictions, equipment requirements, special disposal
zones, and provisions to address spillage and leakage of dredged material during
transport.

Background

The off-shore disposal of dredged sediments raises special concerns in South
Florida, specifically that sediment plumes resulting from disposal of dredged
sediments at off-shore disposal sites could reach and impact reef communities.
The near-shore coastal environment from Palm Beach to Miami consists of three
parallel reef-like ridges containing a coral-octocoral hardbottom community
(Goldberg, 1973; Courtenay et al., 1974; Marszalek, 1981). Sedimentation and
turbidity have been shown to be significant factors in the control of coral reef
development and the distribution of reef species (Hubbard, 1986; Macintyre
1988). Excessive sedimentation has been shown to cause a wide range of
adverse effects in coral reef environments from the ecosystem to the organism
level (Marshall and Orr, 1931; Hubbard and Pocock, 1972; Bak and Elgershizen,
1976; Thompson, 1979; Lasker, 1980, Rogers, 1983; 1990). Dredging and
dredged material disposal, sand mining and coastal development increase the
sedimentation and turbidity of tropical marine waters, providing a source of
stress to coral reefs (Johannes, 1975; Dahl, 1985; Rodgers, 1990; Brock et al.,
1966).

At the Miami Ocean Dredged Material Disposal Site (ODMDS), an interim site
management agreement restricts disposal of dredged material to periods when
ocean current direction and magnitude would not result in transport to the reef
tract west of the disposal site. This requires both real-time current measurements
and real-time communication of appropriate information to dredging personnel.
In 1995 an acoustic doppler current profiler (ADCP) was installed 0.7 nmi south
of the disposal site (Figure 1).  Data transmission from the ADCP to a NOAA
facility is accomplished through a system of cabling and radio transmissions
(Proni, et al., 1998).  The current threshold criteria (Proni, et al., 1998) is applied
to the data, and determination of a discharge/no discharge advice is made.  A
“no discharge” decision is communicated to dredge personnel.  Over the
dredging period (1995-1996) for the Miami Harbor deepening project the
exceedence frequency for the criteria values (12.0 cm sec-1 in a westerly
direction) was about 2.5%. This interim approach has resulted in an expensive
and environmentally stringent disposal site management requirement.  Ambient
levels of suspended sediment concentrations [in coastal areas] are subject to
changes arising from various meteorological and oceanic events. Under
appropriate conditions, dredged material discharges into these regions can
augment these sediment levels, thereby giving rise to potentially deleterious
impacts on reef amenities. Long-term monitoring can provide an understanding
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of interactions between natural and anthropogenic contributions to suspended
sediment levels in order to develop accurate estimates of adverse impacts on reef
amenities.

Approach

The development of the described monitoring program is based on the
scientifically supported, underlying assumption that sedimentation and light
attenuation are important controlling factors for southeast Florida reef
communities. A second assumption follows that in order to avoid impact to
nearby reef communities, sedimentation and light attenuation due to dredged
material disposal should not add significantly to that caused by naturally
occurring meteorological and oceanographic events.

Working Hypotheses

Two testable working hypotheses are stated which become the basis for the
specific objectives of the study effort. The first hypothesis is that natural
changes in meteorological and oceanographic conditions cause concentrations of
suspended sediments in the near-shore environment to vary widely through the
resuspension and transport of benthic sediments. The second working hypothesis
is that the off-shore disposal of dredged sediments do not significantly alter the
suspended sediment characteristics in near-shore waters.

Overall Objectives

Several overall objectives were developed from the working hypotheses: 1)
Determine the natural variability in suspended sediment concentrations and light
attenuation at inshore coral reefs, 2) Determine the relationship between the
normal meteorological and oceanographic events and changes in suspended
sediment concentrations and light attenuation at inshore coral reefs 3) Determine
the set of meteorological and oceanographic conditions which most closely
correlates with the typical dredged material disposal plume in terms of the
suspended sediments and light attenuation occurring at the nearby coral reefs.

Methods

To obtain measurements of suspended sediment characteristics and atmospheric
and oceanographic forcing mechanisms on in-shore reef habitats, three site
locations were selected for the placement of sensors to measure key parameters
(Figure 1). The south most site (Site One) is located just offshore of Key
Biscayne and about 2 nautical miles from the boundary of the Miami disposal
site at a depth of 60 feet. Sensors placed at Site 1 include: an ADCP, two optical
backscatter devices (OBS), conductivity and temperature sensor, wave height
(pressure) sensor and a photosynthetically available radiation (PAR) meter. Site
2 (Figure 1) is located at a range tower located approximately 3nmi north of Site
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1. Site 2 contains an OBS and PAR sensor with a data logger. Mounted on the
tower above the water surface is a PAR meter and wind (speed and direction)
meter. Site 3 (Figure 1) is located approximately 3 nm north of Site 2 in the 60-
70 foot depth range. Site 3 contains and OBS and PAR sensor plus data logger.

System Performance

Initial deployment was for a 30-day period from October 9 to November 9,
1998.  The following discussion includes acoustical backscatter, wave, and PAR
data collected over a four-day storm event that occurred during the initial
deployment period.  OBS data is omitted due to technical difficulties with the
instrument and possible interference due to biofouling.

Figure 2 shows the wave height data for a four-day storm event that occurred
from November 3 through November 7, 1998.  Wave heights increased from 0.5
meters before the event to 5.5 meters during the peak of the event. Figure 2 also
shows the acoustical backscatter data time series for the same four- day storm
event.  Acoustical backscatter data was measured at about 1 meter above the sea
floor. Backscatter levels increased concomitantly with the increases in storm
generated wave height.  Figure 3 shows the PAR time series data measured
during the same four-day storm event. The device indicates the presence of PAR
during daylight intervals about 8 hours duration.  During the peak wave height
and acoustical backscatter period, PAR levels did not rise above zero.

To evaluate the reliability of both the acoustical and optical backscatter data
time series, comparison with other data types is required as well as consideration
of the basic physics of sediment transport and suspension processes.  It is well
known that particle resuspension processes are based upon currents interacting
with the ocean bottom. Waves can be particularly effective in resuspension. It is
clear that the acoustical backscatter displays a high level of correlation with the
surface wave height field (r = 0.7 – 0.80).  It is expected that the OBS data will
also be positively correlated with the surface wave height field, however there is
concern about long term reliability of OBS data due to excessive biofouling of
the instrument that was observed after the 30 day deployment.  The PAR data
(Figure 3) shows the expected daylight hour response before and after the peak
of the storm event.  Because the amount of light penetrating the water column
should be reduced as suspended sediment loads increase, it is expected that PAR
and acoustic backscatter be inversely proportional. Figure 3 shows that PAR
data and acoustic backscatter data show a strong inverse relationship.

Discussion

Both acoustical and optical backscatter measurements serve as surrogates for
suspended sediment concentrations. Because the acoustical and optical
backscatter sensors have outputs depending on the energy (acoustical or optical)
backscattered from a given volume of the coastal ocean in situ calibration of the
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sensors is required for the suspended particulate concentration. As the
characteristics of the scatterers (suspended particulates) change, in situ
recalibration is necessary.  In situ calibration will usually require gathering
water samples at selected times and locations.  In the case of PAR, the data
measured is a passively recorded energy level; a comparison of this can
confidently be made between amenities sites and disposal sites without
consideration of particle characteristics and size distributions.

Future work will involve in situ calibration and disposal plume sampling of both
acoustical and optical backscatter and PAR for comparison of disposal plume
values to those experienced naturally by the coral environment. These
comparisons will be used to determine if disposal plumes have the potential to
add significantly to the sedimentation and light attenuation already experienced
by the reef communities due to naturally occurring meteorological and
oceanographic events.  If no such potential exists, the existing costly real-time
current measurement management requirement can be discontinued.
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Figure 2. Acoustic backscatter and surface wave height data for a four day
storm event from 11/3/98 to 11/7/98.

Figure 3. Photosynthically available radiation and acoustic
backscatter data for a four day storm event from 11/3/98 to 11/7/98.
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PROTECTING A NATIONAL TREASURE: ECOSYSTEM
MANAGEMENT IN THE FLORIDA KEYS NATIONAL MARINE

SANCTUARY

Joanne M. Delaney, NOAA/Florida Keys National Marine Sanctuary

Introduction

Coral reef ecosystems worldwide are facing a myriad of threats that are local,
regional, and global in origin.  In addition to direct impacts such as overfishing
and habitat destruction, activities in terrestrial and coastal areas have indirect
effects on the health and vitality of marine systems.  Applying traditional
terrestrial management techniques to marine areas has adequately addressed
some localized impacts, but has not sufficiently solved more complex ecological
problems whose roots often lie in adjacent watersheds or upland environments.
Marine area managers and policy makers have come to realize that adopting an
ecosystem approach by applying solutions at several spatial scales is necessary
to provide comprehensive, long-term  protection to dynamic marine systems
such as coral reefs.

In the Florida Keys, home of America's only living barrier coral reef, the
concept of ecosystem management is being applied to conserve threatened
habitats.  The Florida Keys National Marine Sanctuary was created to protect
and preserve living and other resources of the Florida Keys marine environment.
Local management of the sanctuary is complemented by the South Florida
Ecosystem Restoration effort, the largest environmental restoration project in the
nation's history.  Sanctuary managers are also involved in national efforts, such
as the Coral Reef Task Force, to identify trends in coral reef resource decline
and apply comprehensive solutions.

The Status of Coral Reefs

On a global scale, the importance of coral reef ecosystems, and overall ocean
health, cannot be overemphasized.  Coral reefs are the "rainforests of the sea",
providing a repository of biological diversity for marine systems (Connell,
1978).  Reefs provide protection to coastal areas by reducing storm impacts and
erosion.  Major commercial and local artisanal fisheries are dependent on reef
areas for stock production.  Overall, oceans contribute over 30% of the world's
net primary productivity (Stiling, 1996).  In the United States, one in six jobs are
related to the ocean.

Despite the critical role played by coral reefs these areas are declining at a
drastic rate due to natural and anthropogenic stressors.  It is estimated that
globally over 10% of the world's coral reefs have been permanently lost, with
another 30% threatened with severe declines in the next 20 years (Jameson et



224

al., 1995).  Global climate change in tropical seas over the past 100 years has
resulted in a steady increase in sea surface temperatures, which is likely
correlated with coral bleaching events of greater scale and duration (Hoegh-
Guldberg, 1999).  Fish kills, marine mammal die-offs, massive algal blooms,
and increased red tide episodes plague coastal areas.  Both numbers and
frequency of marine diseases have increased over the past several years (Harvell
et al., 1999), exacerbating local and regional resource impacts.  "Silver bullet"
solutions to complex ecological problems do not exist, making coordinated
research and management imperative.

The South Florida Ecosystem:  A Regional Perspective

The coral reef habitats of the Florida Keys are located at the terminus of the
greater south Florida ecosystem, which begins at the headwaters of the
Kissimmee River, north of Lake Okeechobee.  Significant natural resources
grace the southern portion of the Florida peninsula and are captured in some of
the nation's most popular places, such as Big Cypress National Preserve and
Everglades and Biscayne National Parks.  More than 60 state and federally listed
threatened and endangered species and the critical habitats required to sustain
them are found in south Florida.  The area also includes major coastal cities such
as Miami, Fort Lauderdale, Tampa, and Naples, and supports a $14 billion
tourist economy annually (South Florida Ecosystem Restoration Task Force,
1998).

At this time explosive population growth in south Florida threatens every natural
resource that exists here.  Over 800 new residents a day and 37 million tourists
yearly compete with other interests such as agriculture and commercial
development for limited land and freshwater.  The outdated Central and South
Florida Flood Control Project inadvertently wastes 1.7 billion gallons of
freshwater daily and fragments natural habitats with levees, canals, and dams.
Periods of extreme precipitation cannot be regulated sufficiently, causing
flooding in some areas and droughts at other times.  Encroachment of man-made
areas into fragile habitats has reduced their spatial extent, and exotic species
have outcompeted endemic organisms (SFERTF, 1998).

To address these issues, the South Florida Ecosystem Restoration Project is
underway to bring much needed improvements to this massive watershed.  The
collaborative effort, spearheaded by a task force composed of federal, state,
local, and tribal representatives, will revamp the Central and South Florida
Flood Control Project by reconstructing major features and replenishing lost
water to the Everglades ecosystem.  Establishing more natural water distribution
patterns (spatially and temporally) and improving water quality are top
priorities.  Other goals of the project include restoring habitats by improving
connectivity, eliminating invasive exotics, and recovering endangered species
(SFERTF, 1998).  Success of the restoration project will be evaluated through a
series of ecological and hydrological performance measures and monitored
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through regional coordination efforts.  The entire restoration effort is projected
to take 50 years and cost $8 billion.

The Florida Keys:  A Case Study in Marine Ecosystem Management

The Florida Keys contain a unique mix of temperate and subtropical habitats and
species, forming a productive and diverse ecological community.  The marine
environment is highly dynamic with connection to the larger Caribbean basin
through oceanographic currents.  This connectivity provides significant
opportunities for larval import from downstream sources (Roberts, 1997) and
export of local stock to northern areas.

The Keys support a vibrant tourist economy that is wholly dependent on the
tropical climate and coastal resources.  Tourism dollars reach $1.4 billion, and
over 2.9 million visitors come to the Keys annually (Leeworthy & Vanasse,
1999).  69% of seasonal residents and 66% of tourists recreate on or in the
waters surrounding the Florida Keys (Leeworthy & Wiley, 1996, 1997), making
the area the most popular diving destination in the world.  In addition to tourism,
the marine environment of the Florida Keys supports commercial fisheries worth
$57 million a year (Gregory, pers. comm.).  Over 90% of the spiny lobster
caught in Florida come from the Florida Keys (U.S. EPA, 1999), and the
Tortugas region produces about 10 million pounds of pink shrimp a year (U.S.
Department of Commerce, in press).  A reputation for outstanding sportfishing
brings recreational anglers from throughout the world to the Keys.

The quality of life in the Florida Keys is directly dependent on the health and
vitality of the natural system.  Unfortunately, a myriad of problems are
threatening the Florida Keys marine ecosystem.  Habitat destruction has been
widespread.  Ship anchoring (U.S. DOC, 1996), large and small boat groundings
(Gittings & Bright, 1988) and direct contact by snorkelers and divers (Talge,
1991, Hawkins et al., 1999) has altered coral reef habitat significantly.  Seagrass
communities, responsible for providing food and larvae to nearby reefs, have
been extensively scarred by boat propellers, destroying over 30,000 acres of
seagrass (Sargent et al., 1995).

In addition to physical impacts, an increase in the number and virulence of coral
diseases threatens the long-term viability of these organisms in the Florida Keys.
At this time, over ten coral diseases are believed to exist, with only three
pathogens positively identified (Richardson, 1998).  Coral bleaching events have
increased in frequency and duration over the past 20 years (Hoegh-Guldberg,
1999, Jaap, 1990).  A combination of stressors has led to reductions in coral
cover and species diversity at some stations in the Florida Keys in past years
(Porter, 1992).

Other reef resources, most notably fish, are highly overexploited. At this time,
13 of 16 groupers, 7 of 13 snappers, one wrasse, and 2 of 5 grunts are overfished
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based on federal standards (Ault et al., 1998).  Non-sustainable fisheries
practices are likely restructuring trophic interactions in reef environments,
leading to secondary effects such as genetic impoverishment and depressed
reproductive capacity (PDT, 1990, Bohnsack & Ault, 1996).

Nearshore water quality in the Florida Keys has declined for many reasons.
Improperly constructed or absent wastewater treatment systems and stormwater
runoff add excessive nutrients to surface waters (U.S. EPA, 1999), and
contributed to several Key West and other Monroe County beach closures in
1999 due to high fecal coliform counts.  Eutrophic Florida Bay waters have been
tracked out to the coral reef (U.S. EPA, 1999).  And intrusion into wetlands by
development has reduced the natural filtering capabilities of these areas,
exacerbating the problem.

In response to increasing environmental degradation, the Florida Keys National
Marine Sanctuary was created in 1990 by the U.S. Congress to protect and
conserve the nation's only living barrier coral reef ecosystem (FKNMSPA, PL
101-605.)  The sanctuary is one of twelve such areas nationwide administered
by the Department of Commerce's National Oceanic and Atmospheric
Administration (NOAA).  The Florida Keys National Marine Sanctuary
encompasses 2800 square nm (~9600 sq. km) of marine habitats including
mangrove islands, lush seagrass beds, productive hardbottom habitats, and coral
reef (U.S. DOC, 1996).  The sanctuary is managed through a unique cooperative
partnership with the State of Florida (Suman, 1997).

Sanctuary designation offered several immediate and critical protective
measures to the Florida Keys marine environment.  Namely, large ship traffic
was excluded from the reef tract with the creation of an "Area to Be Avoided."
Mineral and hydrocarbon exploration, development, and production were
prohibited.  The U.S. Environmental Protection Agency and State of Florida
developed a Water Quality Protection Program to recommend priority corrective
actions to address pollution and restore integrity to sanctuary waters at several
levels (U.S. EPA, 1996).

These immediate measures were complimented in 1997 with the adoption of a
comprehensive management plan for the sanctuary.  At this time additional
regulations and policies designed to protect coral habitat were adopted such as
an extensive channel marking plan, the installation and maintenance of
additional mooring buoys, a ban on all coral collecting, and a prohibition on
touching or anchoring on corals.  Water quality issues were further addressed by
restricting boat discharges.  The management plan also called for public
education and outreach to interpret the importance of the Florida Keys marine
environment to residents and visitors (U.S. DOC, 1996).

The most unique feature of the sanctuary's management plan is the creation of a
network of marine zones (fig. 1).  Marine zoning allows the sanctuary to focus
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the majority of its management efforts on a small, heavily used portion of the
sanctuary.  Five zone types were established to reduce resource damage,
separate conflicting uses, and provide areas for scientific research.  The majority
of the zones allow only non-consumptive use, and are represented by 23 discrete
areas that protect 65% of the shallow coral reef habitat within the sanctuary.
Overall, less than 1% of the sanctuary is designated as no-take zones (U.S.
DOC, 1996).  Marine reserves are used worldwide for conserving and managing
ocean resources (Agardy, 1999), but the zoning plan for the sanctuary is the first
of its kind in this nation.

The Florida Keys National Marine Sanctuary has established two
comprehensive monitoring programs to identify changes in the ecosystem as a
result of local and regional restoration and conservation efforts.  EPA-funded
monitoring under the Water Quality Protection Program is tracking status and
trends in seagrasses, water quality, and coral reef / hardbottom resources.  Five
years of data for seagrasses and water quality and four years of data on stony
corals / hardbottom have been collected to date.  All three resources are
monitored over a broad spatial scale, and monitoring is conducted frequently to
tease out seasonal fluctuations in populations or parameters.  The goal of the
WQPP monitoring program is to establish long-term, comprehensive
information on these three components of the sanctuary, and evaluate the
effectiveness of remedial actions taken to reduce water pollution.  Additionally,
the baseline data gathered through the WQPP will allow sanctuary managers to
detect changes in the ecosystem effected by local practices or regional
alterations in water flow.

The Zone Monitoring Program was initiated in 1997 shortly after the sanctuary's
network of no-take zones became effective.  The zone monitoring program's
goal is to compare changes inside and outside the no-take areas over time,
thereby allowing managers to evaluate the effectiveness of zones as a
management tool.  Data gathered from different zone types will also provide a
means to distinguish between the effects of human activities and natural
variability.  This three level program begins with monitoring ecological
processes such as coral recruitment, herbivory, and trophic structure in the two
largest protected areas and one no-diving area.  Level two monitoring involves
tracking change in the populations of economically and ecologically important
species such as spiny lobster, queen conch, stony corals, and reef fish.  The last
level of monitoring utilizes volunteers to gather data on fish populations, coral
health, and target invertebrates that supplements level one and two efforts.

Research conducted within the sanctuary on fundamental ecological processes
and specific problems (e.g., coral disease) compliments data gathered by the two
monitoring programs and assists in answering key management questions.  Over
time the combination of coordinated monitoring efforts and independent
scientific research will provide information for the development of a predictive
model of the Florida Keys ecosystem.
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On a broader geographic scale, the Florida Keys National Marine Sanctuary is
representing its interests as the final downstream portion of the south Florida
ecosystem through active participation on the south Florida restoration task
force, regional management coordination teams, and a system-wide science
team.  Additionally, as a participant in the Florida Bay Program Management
Committee, sanctuary managers are prepared to track changes in the Keys
stemming from land-based restoration.  Ultimately increased water flow into the
Florida Bay estuary will be delivered to the sanctuary and coral reef tract.  It is
hoped that more natural flow patterns combined with reduced commercial and
agricultural runoff will improve water quality parameters in the sanctuary long-
term.  And identified carrying capacity limits will guide future residential and
commercial development, limiting corresponding impacts to the marine
environment.

Protection of Critical Coral Reef Habitat through the
Tortugas 2000 Project

In the westernmost portion of the sanctuary exists a coral reef of unparalleled
beauty and diversity for the Florida Keys.  The reefs of the Tortugas were
recognized for special protection in the development of the sanctuary
management plan which called for the designation of a no-take ecological
reserve, one of the sanctuary zone types, in the area within two years.  The
collaborative process to create this reserve was dubbed Tortugas 2000 and began
in 1998 with the creation of a stakeholder and agency representative working
group.  The working group's goal was to use the best possible information to
recommend boundaries for the Tortugas ecological reserve while adopting an
ecosystem approach, ignoring the numerous jurisdictions in the region.  Through
a facilitated process the group gathered socioeconomic and ecological
information on the reserve study area, defined reserve criteria using the data, and
ranked the criteria by importance.  Only then were boundary options for the
reserve drafted, after which the weighted criteria were applied to each
alternative to select the best option.

The working group's recommendation for the Tortugas ecological reserve
consists of two components totaling 185 square nm (635 sq. km) in area.
Captured in the reserve boundary proposal is a full range of habitats including
shallow seagrass communities, sponge-dominated hardbottom areas, sand
channels, and vibrant coral reef environments.  Known spawning areas for
several heavily exploited fish species exist within the proposed boundaries, as
does critical shelf habitat for deep-water species that are not currently afforded
protection by fisheries regulations.  Additionally, an area of the highest stony
coral cover and habitat complexity known to the Florida Keys serves to be
protected in perpetuity.

The next steps in the Tortugas 2000 process involve the release of a draft
Supplemental Environmental Impact Statement (SEIS) for the proposed reserve
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which will detail boundary alternatives and evaluate the impacts of each,
economically and environmentally.  After receiving public input, this document
will be refined and a final SEIS produced.  The Tortugas ecological reserve is
expected to be implemented before the end of the year 2000.

This project represents an opportunity to afford comprehensive protection and
management to a portion of the sanctuary that is the least disturbed and furthest
removed from the myriad of anthropogenic impacts affecting the remainder of
the Florida Keys ecosystem.  Establishing appropriate performance measures
and enhancing current monitoring efforts in this area will provide valuable
reference data to track change.  The Tortugas ecological reserve stands to
represent an area of true ocean wilderness where biodiversity and productivity
are preserved permanently.

Fig. 1.  Zoning Plan for the Florida Keys National Marine Sanctuary.
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LINKING THE ECONOMY AND ENVIRONMENT OF
THE FLORIDA KEYS/FLORIDA BAY

Vernon R. (Bob) Leeworthy, Economist, NOAA

In 1995-1996, NOAA, The Nature Conservancy, Florida Keys Chapter (TNC),
and the Monroe County Tourist Development Council (TDC) formed a
partnership and entered into a cooperative agreement to conduct a study linking
the economy and environment of the Florida Keys/Florida Bay. This study was
completed and produced six separate reports. Its objectives were to 1) estimate
the market and nonmarket economic values of recreation/tourism uses of the
marine resources of the Florida Keys/Florida Bay ecosystem; 2) provide a
practical demonstration of how market and nonmarket economic values of an
ecosystem can be considered an integral component of the economy of a region
when formulating sustainable development objectives and policies; and 3) foster
cooperative management processes. To achieve the above objectives it was
necessary to develop information about the users of marine re-sources, the way
users interact with resources (their recreation activities), the amount and pattern
associated with their uses, and users’ assessment of natural resources, facilities
and services. This was accomplished by designing and implementing a survey of
both residents and non-residents (visitors) of Monroe County with respect to
their recreational activities in the Florida Keys/Florida Bay Area, and analyzing
the data. The success of the effort led to the development of the Socioeconomic
Monitoring Program for the Florida Keys National Marine Sanctuary.
Integrating ecological monitoring with socioeconomic monitoring is providing
for the capability to assess overtime how both the economy and environment are
linked. Early results indicate that it is possible to have both an improving
environment and a better economy.

Dr. Vernon R. (Bob) Leeworthy
NOAA
1305 East West Highway
Silver Spring, MD 20910
telephone: 301-713-3000 x138
fax: 301-713-4384
email: bob.leeworthy@noaa.gov
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AN ENVIRONMENTAL INFORMATION SYNTHESIZER FOR
EXPERT SYSTEMS: A FRAMEWORK FOR USE IN NEAR REAL-

TIME DETECTION OF HARMFUL ALGAL BLOOMS

James C. Hendee, Atlantic Oceanographic and Meteorological Laboratories
National Oceanic and Atmospheric Administration

Abstract

As an enhancement to the SEAKEYS environmental monitoring network in the
Florida Keys National Marine Sanctuary, software called the Environmental
Information Synthesizer for Expert Systems (EISES) has been utilized together
with a specially developed expert system to model and report the near real-time
sensing of environmental conditions conducive to the onset of a harmful algal
bloom (HAB, e.g., “red tide”).  Actual near real-time in situ fluorometry data
was matched with wind speeds and Photosynthetically Active Radiation at the
Long Key SEAKEYS station in Florida Bay to simulate the onset of an HAB.
These incidences were e-mailed to the knowledge engineer as they occurred, and
could in the future be e-mailed to regulatory agencies, or posted to a Web site,
as is done with a similarly developed expert system for coral bleaching.  This
approach shows promise with the future remote detection of HAB pigment data
via in situ or satellite sensors.

Introduction and Background

Those of us who try to manage and make sense of large amounts of data
streaming from satellites, continuously operating instrumented processes, or in
situ instrumented arrays, have felt the stress of data overload.  Having the data
stored automatically in a database helps to organize the data, and having
automated outputs of user-specified graphs and tables helps us to depict the
course of events being monitored.  However, these data products require
interpretation, and for critically monitored processes, they require interpretation
every day, or even more frequently.  If we had nothing else to do in our lives,
this might not be so overwhelming, but we do, and it is.

Many industries and research concerns have solved the problem of critical data
overload using artificial intelligence techniques, such as expert systems.
Artificial intelligence involves the capability of a device such as a computer to
perform tasks that would be considered intelligent if they were performed by a
human (Mockler & Dologite 1992).  An expert system is a computer program
that attempts to replicate the reasoning processes of experts and can make
decisions and recommendations, or perform tasks, based on user input.
Knowledge engineers construct expert systems in cooperation with problem
domain experts so that the expert’s knowledge is available when the expert
might not be, and so that the knowledge can be available at all times and in
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many places, as necessary.  Expert systems derive their input for decision
making from prompts at the user interface, or from data files stored on the
computer.  The knowledge base upon which the input is matched is generally
represented by a series of IF/THEN statements, called production rules, which
are written to approximate the expert’s reasoning.  The degree of belief the
expert has in a conclusion may be represented as a confidence factor (e.g., 0% to
100% confidence), or as a subjective term (e.g., “possibly,” “probably,” or
“almost certainly”) in the expert system.  Real-time monitoring and control is
mature technology, especially for industrial systems, and the use of expert
systems in this arena continues to be a fast developing technology.  On the other
hand, monitoring and modeling of the environment in near real-time has come
late in the evolution of expert systems, and only recently (Hendee 1998; Hendee
2000) for the marine environment.

Real-time expert systems were originally created to provide knowledge-based
control of industrial processes and mechanical functions through feedback from
sensors monitoring those processes.  Real-time expert systems that monitor the
environment can of course only hope to control the environment very indirectly.
Through data gathering, inferencing, alerting and chronicling of monitored
events, environmental expert systems can continuously deal with large amounts
of data and save scientists and policy makers tremendous amounts of time.
Recommendations can then be made to governments, which can then regulate
human endeavors that directly or indirectly affect the environment.  Under
another scenario, however, the near real-time monitoring and reporting of an
environmental event such as a harmful algal bloom (HAB, e.g., “red tide”) could
save lives:  an alert to the predicted event would be sent to the appropriate
authorities, who would in turn warn the public.  The monitoring and alerting
process discussed in the present report could eventually be adapted to just such a
purpose.

At the National Oceanic and Atmospheric Administration’s (NOAA) Atlantic
Oceanographic and Meteorological Laboratory (AOML), in Miami, Florida,
environmental data are acquired from remote sites on lighthouses and
navigational aids situated at coral reefs and other strategic locations within and
near the Florida Keys National Marine Sanctuary via a satellite data archival site
at Wallups Island, Virginia.  The data are collected at the sites continuously then
transmitted hourly.  Oceanographic instruments (measuring sea temperature and
salinity, minimally, but also other instruments at different sites) are maintained
by the Florida Institute of Oceanography, and meteorological instruments for
measuring wind speed, wind gust, wind direction, air temperature, dew point,
and barometric pressure are maintained by the National Data Buoy Center of
NOAA.  There are currently seven sites, which have been termed the SEAKEYS
(Sustained Ecological Research Related to Management of the Florida Keys
Seascape) network:  Fowey Rocks (in Biscayne National Park), Molasses Reef
(near Key Largo), southern Florida Bay (near Long Key), Sombrero Reef (near
Marathon), Sand Key (near Key West), Dry Tortugas (at the very end of the
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Florida Keys), and northwestern Florida Bay (near Cape Sable) (Ogden et al
1994).  The data received are reformatted using software developed at AOML,
called the Environmental Information Synthesizer for Expert Systems (EISES;
Hendee 1999).

To effect a realistic test of a  hypothetical HAB expert system, near real-time
data from an in situ fluorometer in a marginally eutrophic region of Florida Bay,
the Long Key SEAKEYS station, was used to illustrate its utility.  Using an
approach very similar to that used to predict coral bleaching in the Florida Keys
National Marine Sanctuary  (Hendee et al 2000a) and the Great Barrier Reef
(Hendee et al 2000b), a production rule was developed to show how an HAB
could be monitored in near real-time, assuming the proper phytoplankton
pigment sensor is eventually designed and refined, or that dinoflagellate pigment
sensed data from satellites become available.

Methods

Field Maintenance of the Instruments
The instruments themselves were visited once a week by the SEAKEYS
technicians  so corrective maintenance of the oceanographic sensors could be
attended to as necessary.  In any case, the oceanographic instruments would
become fouled and had to be cleaned periodically.  Sea temperature and salinity
sensors were “sea-truthed” during the station visits.  That is, calibrated
instruments were taken into the field and the parameters were measured at the
same time the in situ instruments made their automated measurements, to see if
the in situ instruments needed to be replaced, or their data needed to be
corrected.  Water samples were taken for fluorometry calibration for use in an
another study; however, the instrument was cleaned of biofouling at the same
time as the sea temperature and salinity sensors.  Meteorological instruments
were maintained by NDBC.  If any of the instruments malfunctioned, the expert
system code was easily adjusted so that those values were not accounted for in
the process (see Hendee 2000, for specifics).

The Expert System
The C-Language Integraged Production System (CLIPS), developed by the
National Aeronautics and Space Administration, was used for the expert system
shell, and is an essential part of EISES.  The development of the prototype HAB
expert system actually proceeded under three different stages.  The first stage
was for parsing the raw data file and producing a columnar data report, which
was easier to work with, and could also be used in daily postings of the raw data
to the Web.  ASCII columna data files produced in Stage 1 were screened
against production rules in Stage 2 to determine whether the values for the
instruments were within realistic ranges, or whether the instrument appeared to
be malfunctioning or off-line (garbled or no data).  A comprehensive description
of how Stage 1 and Stage 2 function can be seen in Hendee (2000); however, an
overview of how Stage 2 operates is herewith described.
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Stage 2
To aid in the analysis of data, which might vary widely depending upon the time
of day and the season of the year, values were averaged for eight three-hour
periods per day, termed midnight (2200 to 0100 hrs local time), pre-dawn (0100
to 0400 hrs), dawn (0400 to 0700 hrs), morning (0700 to 1000 hrs), mid-day
(1000 to 1300 hrs), pre-sunset (1300 to 1600 hrs), sunset (1600 to 1900) and
evening (1900 to 2200 hrs).  These groupings were convenient because
meteorological, oceanographic and biological phenomena quite often show
predictable fluctuations during these periods of the day, for instance the change
of wind direction and wind speed, and the onset of crepuscular animal behavior
and phytoplankton migration patterns, with sunrise and sunset.  The averaged
values within each of these categories were then subjectively assigned to fall
within one of eleven categories:  unbelievably low, drastically low, very low,
low, somewhat low, average, somewhat high, high, very high, drastically high,
and unbelievably high.  These groupings were arbitrary terms, and parameters
such as wind direction were further translated to different regions of the
compass (e.g., NE-ENE).  This approach was similar to that of  Uhrmacher,
Cellier, & Frye (1997) who argued that discretization of quantitative into
qualitative values enabled them to represent a “gap-free history of the
variables.”  As they also pointed out, an approach such as this is of value if the
knowledge of the system of interest is imprecise or incomplete, which is the
usual case with ecological systems.  The assignment of values to these
categories depends upon what the season of year is (spring, summer, fall or
winter), so, for instance, what might be considered “somewhat high” in winter
might otherwise be considered to be “average” during summer.  Values which
are determined to be “unbelievably high” or “unbelievably low” represent values
which are considered to be totally unrealistic for the parameter in question.
However, should it happen that these values might begin to represent real-life
values, the ranges may be easily reset to encompass the newer values.  The
expert system thus also serves as an environmental model utilizing subjective
terms in its descriptions.

The status of the parameters, that is, where they were on the continuum from
unbelievably low to unbelievably high, and when the values occurred (i.e., the
period of the day), were saved as CLIPS-loadable “facts” represented in a text
file, and thus available for Stage 3 processing.  These facts thus represented
subjective interpretations of the measured data, and therefore represented
information, not just columns of numbers.  An abbreviated example of Stage 2
CLIPS-loadable facts from Long Key can be seen in Figure 1.

Stage 3
The third stage was the expert system developed for the monitoring of
conditions hypothetically conducive to the onset of an HAB.  The expert system
looks for high fluorometry readings, low wind speed, and high
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(lonf1 airT 23.1 average all-day of day 75)
(lonf1 airT 24.5 average all-day of day 77)
(lonf1 airT 25.1 average night-hours of day 81)
(lonf1 barom 1015 average night-hours of day 81)
(lonf1 barom 1017 average all-day of day 76)
(lonf1 fluoro 0.118 drastic-high morning of day 77)
(lonf1 fluoro 0.124 drastic-high evening of day 75)
(lonf1 fluoro 0.126 average all-day of day 75)
(lonf1 fluoro 0.126 drastic-high midnight of day 75)
(lonf1 parSurf 483 somewhat-low mid-day of day 75)
(lonf1 parSurf 53 very-low midnight of day 75)
(lonf1 parSurf 587 average mid-day of day 78)
(lonf1 parSurf 82 very-low pre-sunset of day 76)
(lonf1 salin1m 35.8 average night-hours of day 78)
(lonf1 salin1m 36.0 average all-day of day 76)
(lonf1 salin1m 36.1 somewhat-high mid-day of day 75)
(lonf1 salin1m 36.4 somewhat-high pre-sunset of day
75)
(lonf1 sea1m 25.1 average afternoon of day 76)
(lonf1 sea1m 26.0 average all-day of day 78)
(lonf1 sea1m 27.0 average night-hours of day 81)
(lonf1 tide1m -9.4 low night-hours of day 81)
(lonf1 tide1m -9.4 low pre-sunset of day 75)
(lonf1 tide1m -9.6 very-low sunset of day 75)
(lonf1 transmiss 2.851 average all-day of day 76)
(lonf1 transmiss 2.852 average all-day of day 78)
(lonf1 transmiss 2.878 average all-day of day 77)
(lonf1 volts 14.6 very-high mid-day of day 75)
(lonf1 volts 14.6 very-high pre-sunset of day 75)
(lonf1 windDir 89 ENE-ESE pre-dawn of day 75)
(lonf1 windDir 94 ENE-ESE mid-day of day 78)
(lonf1 windDir 97 ENE-ESE afternoon of day 78)
(lonf1 windGu 9.5 somewhat-low sunset of day 78)
(lonf1 windGu 9.9 somewhat-low dawn-morning of day
77)
(lonf1 windSp 9.4 somewhat-low morning of day 80)
(lonf1 windSp 9.9 somewhat-low afternoon of day 78)
(lonf1 windSp 9.9 somewhat-low pre-dawn of day 81)

Figure 1.  Example of CLIPS-loadable facts in the HAB expert system.
Abbreviations:  lonf1=identifier for Long Key, airT=air temperature,
barom=barometric pressure, fluoro=fluorometer, parSurf=PAR (see text),
salin1m=salinity at 1m, sea1m=sea temperature at 1m, tide1m=tide at 1m,
transmiss=transmissometer, volts=voltage of instrumented array, windDir=wind
Direction, windSp=wind speed.
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photosynthetically active radiation (PAR).  Wind direction is measured and
reported, but not used in the inferencing system.  Following is a pseudocode
representation of the production rule used in the operational expert system.

IF fluorometry readings are high during late morning, mid-day and/or early
afternoon

AND wind speed is low during late morning, mid-day and/or early
afternoon,
AND PAR is high during late morning, mid-day and/or early afternoon

THEN conditions are apparently consistent with, and conducive to, an HAB
event.

The expert system was used to screen hourly data over the past 72 hours worth
of data, once a day, and reported output via a file and an e-mail message to the
knowledge engineer, as long as there was anything to report.  The reports were
cumulative over seven days, so that as long as any report was generated during
that time, a cumulative report was generated and sent.  Once conditions had not
been met with seven days, reports were no longer sent.  Thus, if conditions were
met on March 1 only, you would get the report until March 8; if conditions were
met on March 1 and March 6 only, you would continue to get a daily report
showing the results of those two days until March 8, but only for March 6 until
March 13.

Results

The expert system operated continuously and without intervention from the
knowledge engineer throughout a trial period of four months.  An example of
the output of the report is represented in Figure 2.  Wind speed was measured in

knots, and PAR in microeinsteins/m2.  The fluorometry output voltage was a
function of the amplifier on the fluorometer.  Actual chlorophyll values were not
derived in this particular trial, but are a part of the usual field sampling and
validation component of the SEAKEYS program.  In a test of an actual HAB
expert system, field validation of the phytoplankton pigment levels would be a
necessary part of the knowledge engineering process.

Discussion

Although wind direction and other parameters were not used in the operational
expert system inferencing, they easily could be. In fact, any measured parameter
could be accounted for in the matching pattern represented by a production rule
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Rule Flu-Wind-PAR-1 (high fluoro, low wind, high PAR)
(Bloom?)
Day 148
~~~~~~~~~~~~~~~~~~~
Fluorometry was about 0.073 (high mid-day)
Wind Speed was about 2.9 (very-low mid-day)
Wind Direction was from NE-ENE direction (mid-day)
PAR was about  868 (high mid-day)

Rule Flu-Wind-PAR-1 (high fluoro, low wind, high PAR)
(Bloom?)
Day 147
~~~~~~~~~~~~~~~~~~~
Fluorometry was about 0.066 (somewhat-high mid-day)
Wind Speed was about 1.4 (drastic-low mid-day)
Wind Direction was from WSW-W direction (mid-day)
PAR was about  862 (high mid-day)

Rule Flu-Wind-PAR-1 (high fluoro, low wind, high PAR)
(Bloom?)
Day 146
~~~~~~~~~~~~~~~~~~~
Fluorometry was about 0.082 (very-high mid-day)
Wind Speed was about 4.4 (low mid-day)
Wind Direction was from NE-ENE direction (mid-day)
PAR was about  969 (high mid-day)

Figure 2.  File and e-mail output of the HAB expert system.

similar to the above. For instance, following is a hypothetical example
production rule (as pseudcode) that could be represented in an HAB expert
system at mythical Deadman’s Bay:

IF fluorometry was high during noon,
AND wind speed was high to very high,
AND tide was very low during noon,
AND wind direction was N-NE all day,
AND salinity was low during daylight hours,
AND sea temperature was high all day,

THEN output a report that says northerly winds pushing high
temperature, low salinity water during the day has possibly
resulted in bloom conditions during a noon low tide at
Deadman’s Bay.
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Thus, the expert system approach provides a powerful means for pattern
matching of various measured parameters, something that is much more difficult
to do with a standard procedural (vs CLIPS symbolic)  programming approach.

Outlook

Satellites have been used to remotely sense algal blooms in fresh water (e.g.,
Yacobi et al 1995; Jernakoff et al 1997)) and salt water (for example, using Sea-
viewing Wide Field-of-view Sensor, or, SeaWiFS satellites; e.g., Murtugudde, et
al 1999, and many others), but there have been apparently few successful efforts
at sensing HABs  using satellites (but see Prasad and Haedrich 1993).  Although
there has been some thought and effort at sensing HAB pigments using in situ
and in vivo instrumentation (Gentien and Lunven 1993; Millie et al 1995), the
goal remains elusive.  However, even if such sensor development is far in the
future, the fact that satellites can measure dinoflagellate pigments, and that the
present expert system can be used with satellite data as well as in situ data, and
finally, that artificial intelligence has been used in the study of determining
chlorophyll concentrations from satellite data (Keiner & Brown, 1999), gives us
cause for optimism in the development of an expert system for the early warning
of the onset of HABs , such as is currently done for coral bleaching (Hendee et al
2000a).
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AMERICAN HERITAGE RIVERS INITIATIVE: INTEGRATING
ENVIRONMENT, PRESERVATION, AND ECONOMIC

REVITALIZATION

Elizabeth Gillelan, Team Leader for Strategic Planning, NOAA/NMFS Office of
Habitat Conservation

Paul Jeske, USDI Bureau of Land Management, Salem District Office
Johanna Hunter, US EPA

J. Eric Scherer, New York State Parks

Throughout our nation, rivers and streams flow over more than three million
miles: like threads, they tie communities together and play an integral part in our
geography. But the picture has not always been perfect. Over the years, some of
our greatest American cities faced serious challenges--traditional manufacturing
jobs moved elsewhere; local companies were sold or laid off workers; polluted
rivers wound through these cities, and abandoned factories lined their banks. In
rural areas, valuable farmland was converted to more intensive uses; young men
and women left their hometowns behind in search of jobs; cultural treasures
suffered neglect; and river banks often served as dumping grounds. Yet, in
several places, caring citizens came together and designed long term goals and
innovative solutions to clean up their rivers, rejuvenate the areas that surrounded
them, and stimulate economic growth. The partnerships they formed are hailed
as models of how an active public, local businesses, and government agencies
can make dramatic improvements. The American Heritage Rivers Initiative is
founded upon the belief that people and nature can exist in productive harmony.
It embodies the vision of the National Environmental Policy Act of 1969 to meet
the social and economic needs of Americans, today and in the future. This
session will provide the brief history of the American Heritage Rivers Initiative
and highlight accomplishments of several of the 14 river initiatives designated
by President Clinton in 1998. Each river is represented by a community partner-
-someone active in designing the nomination application--and a river navigator--
a Federal liaison who helps match local needs with available assistance
programs. All but three of the designated rivers have significant coastal
segments.

Elizabeth Gillelan
Team Leader for Strategic Planning
NOAA/NMFS Office of Habitat Conservation
 1315 East-West Highway F/HC 15th flr
Silver Spring, MD 20910
telephone: 301-713-2325, x139
fax: 301-713-1043
email: bess.gillelan@noaa.gov
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MAINE’S SAND BEACHES: USING STAKEHOLDER PROCESSES TO
IMPROVE MANAGEMENT APPROACHES

Kathleen Leyden, Maine Coastal Program/Maine State Planning Office

Introduction

In the eyes of many, Maine is defined by its long and irregular coastline.
Although there are more than 3,000 miles of tidally influenced shoreline, some
of the most valued parcels are the sand beaches in southern Maine. The beaches
from Kittery to Georgetown, which are less than 50 miles in combined length,
are the focus of summer visitors and local residents during the warm months,
and are increasingly used for year round residences.  In addition, the beaches are
home to a variety of important wildlife, including two endangered species of
birds, piping plovers and least terns. Thus, a very small percentage of our long
coastline is of disproportionate value to the State.

As in other states, the use and protection of our valuable beaches are long
standing issues in Maine.  Beach issues were comprehensively addressed in
1979, when the Governor created the Advisory Committee on Coastal
Development and Conservation in response to coastal storms that destroyed a
great deal of property. The Committee issued a set of recommendations to
protect shorefront property. The recommendations included helping
municipalities participate in the National Flood Insurance Program, adopting
rules to address construction in sand dune systems, restricting construction of
seawalls, and creating a division of marine geology within the Maine Geological
Survey. Maine’s sand dune rules, which require consideration of the 100-year
shoreline position and prohibit reconstruction of homes damaged by more than
50% of their market value, were considered hallmark pieces of legislation.  By
taking these actions over the past twenty years, we improved our understanding
of the geology in these areas, and we have better protected coastal property from
storm damage.

Yet in spite of these increased efforts, many issues around the use and protection
of beaches remain with us today. Some shorefront properties remain at risk
because they are not addressed by State and municipal rules for construction in
sand dunes. Indeed, some structures built to protect property or improve
navigation can increase the risk of erosion of  beaches. Moreover, wildlife
habitat in sand dunes is still at risk from development and beach users, despite
greater protection efforts. Some shorefront property owners are concerned about
the extent of public use of beaches that have been traditionally open to the
public.  Finally, coastal property owners have sought relief from restrictions on
beachfront development and have succeeded in weakening some of Maine’s
protective regulations.
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Initial Stakeholder Process

To bring focus and attention to current beach issues, to resolve conflict and to
initiate new concepts in beach protection and improvement, the Maine Coastal
Program  facilitated a stakeholder process in 1997, resulting in the
recommendations contained in Improving Maine’s Beaches.  The stakeholder
group included broad representation from Southern Maine towns, Maine’s
Departments of Inland Fisheries and Wildlife (MIF&W), Environmental
Protection and Maine Geologic Survey, the Southern Maine Regional Planning
Commission, the Wells National Estuarine Research Reserve, Save Our Shores
(a beach homeowners association), the Marine Law Institute at the University of
Maine and the Maine Audubon Society.

As the group had many different interests represented, the ideas for how beaches
could be improved ranged widely and sometimes conflicted with one another.
Indeed, one person’s view of an improvement was another person’s step
backwards. Through all this discussion, however, the Stakeholders reached
consensus around some actions that should be taken to address the most pressing
needs of Maine’s valuable beaches.

The group’s recommendations, included in the 1997 stakeholders report ,
Improving Maine’s Beaches, were wide ranging and included: attention to
emergency erosion problems along three beaches, increased monitoring of beach
conditions and better reporting of property losses, and increased technical
assistance to improve compliance with the NFIP and community rating system
programs.  Some of the report’s recommendations have been addressed, most
notably: 1)  the establishment, by Maine Sea Grant, of a volunteer beach
profiling program and 2)  continuation of Maine Audubon and MIF&W’s efforts
to monitor and protect populations of piping plovers and least terns via
cooperative agreements with landowners.

One area where the group could not reach consensus was in the area of
regulation of land use and development along Maine’s beaches.  Development in
sand dunes is currently regulated by the State under the Natural Resources
Protection Act (NRPA) (38 MRSA § 480-A et seq.) and by municipalities under
ordinances adopted to comply with the Mandatory Shoreland Zoning Act (38
MRSA § 435 et seq.)  While the stakeholder group identified inconsistencies in
these overlapping regulations,  they did not achieve consensus on the need for a
major revision of these laws. The stakeholders agreed that development of
regional beach management plans could be used as a forum to address specific
regulatory issues in the context of a broader effort to better manage the use of
these resources.
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Regional Beach Management Planning

The stakeholders group agreed that the State policies on beaches do not
recognize differences in the conditions of local beaches in terms of existing
development, wildlife needs, property at risk and public access. In addition,
some beaches may require long term management measures to deal with chronic
problems, such as coastal erosion and wildlife habitat protection. To address the
problems posed by broad statewide regulation, the stakeholder group
recommended that a comprehensive beach management plan be developed for
each distinct beach system in southern Maine.  The beach management planning
regions were identified, based on: (1) coastal geology; (2) political boundaries;
and (3) community associations.

Municipalities and state agencies were provided with a challenge to work with
regional groups including land owners, environmental groups and business
interests, to develop regional beach management plans that establish goals,
policies and recommend regulations to guide how the beach resource will be
managed.  An initial management plan has been created for Saco Bay, a second
underway in Wells Bay, and a third will get underway in the Scarborough area
in the fall of 2000.

The Maine Department of Environmental Protection (DEP) and the Maine
Coastal Program/State Planning Office are participating in the development of
the beach management plans to ensure that the proposed policies and regulations
are consistent with the intent of state law, and to monitor the results of the plans.
The DEP has agreed to consider, if warranted, changes to the administrative
rules, recommendations to changes in state law, or delegation of some authority
to municipal or quasi-municipal authority that has established capacity to
administer this law.
 
The beach management plans are being developed by a group in each beach
region including state and municipal representatives, land owners,
environmental interests, and business interests. State agencies are serving as a
resource for technical information and assistance, and the groups are  seeking
the participation of the relevant federal agencies, particularly the U.S. Army
Corps of Engineers.  Regional committees are providing opportunities for public
participation and Maine Sea Grant is now working on innovative methods to
improve participation in the second planning process in Wells Bay.  Multi-year
funding for beach management planning is shared between the municipalities
and the Maine Coastal Program.

Each regional group was charged with developing information upon which
goals, policies, and actions (including regulations) could be established to meet
the particular needs and circumstances of each beach system, including the
following topic areas:
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Restoring or maintaining existing beaches --  Based on available geologic
information, setting measurable objectives for beach profiles and developing
ways achieve these profiles, possibly including a protocol for replenishing
beaches and changes to structures that interfere with sand transport.

Reducing risks to property -- Setting measurable objectives for reducing damage
to coastal property and taking actions to improve the design and location of
existing and new structures in coastal hazard areas so that they avoid or
withstand damage from coastal storms and shoreline erosion.

Protecting wildlife habitat -- Setting measurable objectives for protecting
wildlife populations and habitat and taking actions to further protect State
designated "essential" habitat for endangered species.

Enhancing the economic value of beaches -- Setting measurable objectives for
public access to beaches and taking actions to maintain or improve public access
to support beach dependent businesses while meeting the needs of beach front
land owners.

Reforming beach regulations -- Developing ways to tailor state regulations to
address local conditions and developing ways to improve education and
enforcement of these regulations by both municipal and state governments.

Regional coordination -- Developing ways to communicate and make decisions
about beach management issues among the stakeholders.

Results

Maine is midway through its three year beach management planning process.
Observations to date include the following:

Resistance to an open dialogue about the effectiveness of current regulations --
Both regulators and those regulated find fault with Maine’s beach protection
regulations.  Landowners find the regulations burdensome when applying for
permits to build decks, pave driveways or add a second story.  Regulators feel
that these small projects take precious time away from larger projects and are
not in themselves causing environmental impact.  Environmental regulators
view developed dunes as already densely developed and feel uncomfortable
administering rules that are also intended to reduce the physical amount of
property at risk.  Municipal staff find the geology-based sand dune rules difficult
to explain to landowners, in fact, in many regulated areas there is little evidence
of a natural dune system. Separate permits for NRPA, shoreland zoning and
floodplain ordinances are often required and most communities lack the
expertise to oversee a one stop permitting process in coastal hazard areas, if such
a process were available.  Geologists and environmental advocacy groups fear
that a dialogue on changing regulations will result in a further weakening of
state policies.  New methods of honest dialogue without risk to participating
stakeholders are needed.
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Landowners have formed effective alliances -- Owners of threatened structures
in frontal dunes have formed strong alliances with property owners whose
parcels are further set back.   While backlot owners may see the logic in retreat
strategies and hazard mitigation buyout programs, they do not support them if
they will displace their neighbors.  In high hazard areas, landowners still believe
that ongoing beach nourishment will alleviate erosion problems, despite data to
the contrary.

Reluctance to use information on anticipated sea-level rise in Maine -- A study
of the implications of accelerated sea-level rise was published in 1995, including
projections of shoreline change along Maine’s beaches, bluffs and rocky coast.
Municipalities find a 100 year planning horizon difficult to work with and prefer
to look at development scenarios of 5 - 10 years, coincident with other
municipal planning processes such as comprehensive planning, capital
improvements planning, and the like.

Need for additional studies regarding effects of sand transport, mining, etc.  --
Communities participating in the regional planning process are quite open to
discussions about transporting sand from accreting areas for nourishment of
eroding areas.   This willingness seems to be based on a basic understanding of
the region’s sand budget and sand transport characteristics.  For towns to be able
to enter into formal arrangements however, additional legal analysis of sand
ownership and detailed analysis of the effects of sand displacement and
relocation are needed.

Need for creation of a beach nourishment strategy for the State -- While beach
management is an accepted process funded by public dollars in other states,
Maine has not yet gone down that road.  Property owners are expressing an
interest in nourishment, beach scraping, and purchase of dredging equipment to
be able to undertake projects with private financing.  Maine needs to offer
technical guidance, develop policy on the use of public funds for nourishment
and help fund pilot projects to begin to understand the effectiveness and
limitations of beach nourishment in Maine.

Need for interactive educational programs -- Beach planning groups have used
basic GIS to map buildout and to analyze natural resource information.  An
advanced, interactive GIS that would help participants visualize different
scenarios of shoreline change, beach nourishment, and shoreline development
would be a very powerful tool to assist in community hazard education.

Possible reevaluation of how stakeholder groups are used in effect change in
State policies -- Regional beach planning groups have been given broad latitude
to make recommendations on State policies and regulations.  In a worst-case
scenario, regional management planning efforts will have helped organize
several communities that could present a united front to weaken existing
regulations by initiating changes with the State legislature.  Under the best case
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scenario, state agencies and environmental advocacy groups present at the table
with home and business owners will create a balanced approach to beach
management that reduces risk to properties,  protects fragile beach ecology and
guarantees public access.

Kathleen Leyden
Maine Coastal Program
Maine State Planning Office
38 State House Station
Augusta, Maine 04333
Phone:  (207) 287-3144
Fax: (207) 287-8059
Email:  kathleen.leyden@state.me.us
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STATE AND LOCAL-LEVEL PLANNING FOR ADAPTING TO SEA-
LEVEL RISE: A CASE STUDY OF DELAWARE'S LIKELY

RESPONSES

Daniel E. Hudgens & James E. Neumann, Industrial Economics, Inc.

Introduction

Climate change is likely to accelerate the historical rise in sea level, leading to a
wide range of impacts on development, wetland resources, and recreation in the
U.S. coastal zone.  Relative sea level, that is, the net impact of sea and land level
changes, is already rising in most parts of the U.S., due in part to global trends in
sea volume attributed to continued emergence from a glaciated period and in
part to trends in land subsidence over much of the East and Gulf Coasts.  On top
of the historical trend, the United Nations (UN) Intergovernmental Panel on
Climate Change (1996) concludes that increases in global temperatures over the
next century could accelerate the historical rate of sea-level rise to an average of
about 5 mm/ yr (or 50 cm/century), with a range of uncertainty around that
central estimate of 2 to 9 mm/yr.

The physical and economic impacts of this increase in sea level will vary from
place-to-place and depend on a range of factors, including the human response
to sea-level rise.  Our work seeks to provide a local perspective on the likely
human response to gradually rising seas, with three goals in mind: (1) to
improve future assessments of the impacts of climate change through
incorporation of a richer understanding of local land use policies and trends; (2)
to improve the base of understanding among federal, state, and local levels of
government on the effect of current coastal policies on coastal development and
conservation; and (3) to identify opportunities for policy refinement to facilitate
a more efficient response to rising seas that limits the impact on coastal
property, wetlands, and recreational resources.

Background

Sea-level rise could affect coastal activities such as tourism, settlements, ports
and harbors, agriculture and nature conservation.  The vulnerability of these
resources to sea-level rise is determined by several local factors, including
coastal topography, geology, and economic and demographic factors.  The most
vulnerable areas in the United States are in the mid-Atlantic and south-Atlantic
states, because of their low-lying topography, high economic value, and
relatively high storm frequency, and along the Gulf Coast, because of low-lying
topography and rapid land subsidence.  The Delaware ocean coast includes
many of the features that contribute to a relatively high degree of vulnerability.
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Existing impact assessments have focused on quantifying the physical and
economic impact of gradual sea-level rise on coastal property.  A key factor in
quantifying the economic impact is the response decision: whether to protect
coastal property, abandon it, or accommodate rising seas. The first
comprehensive national assessments in the late 1980's applied broad decision
rules to model the likely response to rising seas.  For example, the
Environmental Protection Agency’s (EPA) 1989 Report to Congress on the
impacts of sea-level rise assumed that developed property would be protected.
More recently, economic assessments have adopted a cost-benefit criterion to
model the optimal response (Yohe, Neumann, and Marshall, 1999).  Under this
framework, if the present value of the costs to protect property exceed the value
of the protected property, a cost-benefit criterion argues for abandonment.  The
results of these two approaches differ markedly; for a one-meter sea-level rise, a
"full protection" approach yields present value national impact estimates of
roughly $70 to 110 billion (1990$), while a cost-benefit criterion yields results
of about $35 billion (see Neumann, Yohe, Nicholls , and Manion, 2000 for a
review of the relevant literature).

Real-world coastal zone decision-making is far more complex than either simple
decision rules or an economic efficiency criterion imply.  Political influence,
incomplete understanding of coastal risks, insurance markets (particularly the
National Flood Insurance Program), private and public infrastructure
investments, and other factors all will likely influence the response decision.
Better information on the projected human response to sea-level rise can
improve our ability to model likely future responses, which in turn will both
improve impact estimates that inform climate change decisions and help identify
areas where the likely response can be refined to more efficiently adapt to rising
seas.  Based on this identified need, Titus (1998) representatives of the EPA and
Industrial Economics, Inc. developed a framework by which state and local-
level responses could be evaluated under different scenarios.  EPA obtained
assistance from Industrial Economics, Incorporated to investigate responses in
Delaware and other states.

Methods

Our analysis of likely responses is based on targeted interviews with state and
county officials knowledgeable in coastal planning, and supplemented by
published research materials.  To focus our interviews, we first determine the
area of land vulnerable to sea-level rise.  We do not discuss specific scenarios of
sea-level rise elevation, but investigate the area of land that is broadly
considered to be vulnerable.  This approach avoids the difficulties presented by
changing sea-level rise projections.  The shaded area in Figure 1 indicates the
area of interest, the land less than five meters in elevation.

To develop an in-depth understanding of the possible responses, we evaluate
three scenarios, including responses based on: the enforcement of existing
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policies; the most likely state, county, and individual reactions (determined from
interviews and economic factors); and greater environmental and cultural values.
These scenarios will be used in analyses of other state sea-level rise responses,
and provide a consistent analysis approach and allow for comparison between
states.  The first scenario evaluates the area of land that would be protected
based on the enforcement of existing laws and policies.  To develop the second
scenario, we ask state and county officials to think beyond existing policies and
to consider the most likely future response based on development trends and
economically efficient decision-making.  Finally, to develop the third scenario,
we ask the officials to determine the potential response given a greater future
valuation of environmentally sensitive and cultural areas.  The information
collected through each, can be adapted, if necessary, to fit alternative scenarios.

Through these interviews and our analysis of the state and county policies, we
develop geographic information systems (GIS) maps of the likely responses in
each county.  These maps can then be used to facilitate more in-depth
discussions of responses in specific areas and  in future efforts   to assess
the potential costs of the local-level sea-level rise responses.
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Findings

The state of Delaware is composed of three counties, each with vastly different
coastal land-use characteristics and each with land adjacent to the Atlantic
Ocean or Delaware Bay.  Over the last century, relative sea levels along
Delaware’s coast have risen by 3.0 to 4.5 mm/year.  Scientists predict that over
the next century, sea levels will rise at a faster rate, with a current best-guess
relative sea-level rise scenario for Delaware of 30 to 40 cm between 1990 and
2050 (Nicholls and Leatherman, 1996).  Below, we discuss the state and county
policies that affect the response scenarios.

State Policies
Delaware has been actively managing its coastline over the last several decades
to manage natural shoreline changes.  Since the 1980s, the state has periodically
nourished its beaches and plans to continue doing so as long as the public
benefits outweigh the public costs.  Through beach nourishment, the state has
been able to maintain the public beaches and prevent the ocean from advancing
up to existing homes.  During this same time, the state has discouraged the use
of hard structures, such as rip-rap, revetments, and sea walls; however, the state
has an unwritten policy that when beach nourishment and floodproofing
strategies fail, it will permit homeowners to construct hard structures.  Tony
Pratt, Environmental Program Manager of the Delaware’s Department of
Natural Resources and Environmental Control (DNREC), indicates that the state
will not prevent property owners from protecting their land from advancing seas.

The state also lacks a strong public trust law.  Past attempts at controlling
private land use in the coastal area based on the state public trust doctrine have
been considered a "taking" of private landowners' rights.  In at least one case, a
property owner was able to construct a fence around his property that extended
to the mean low tide line.  This action effectively restricted the public’s access
to the traditional public trust lands, just as a sea wall would if the water were to
extend up to the structure and inundate the sandy beach.  As a result, Delaware
will likely accept the loss of beach land before forcing property owners to
abandon their land.

Based on existing state policies, private landowners will be allowed to protect
their land through nourishment or hard structures. As a result, the key
determinant of future response scenarios will likely be which lands are
sufficiently developed to warrant protection.  For example, a community of high
density development will likely find it economically feasible to protect their
property, while farmers along the coast will likely find it economically
prohibitive to maintain hard structures and salt water pumping devices needed to
keep advancing salt water from destroying the crops.  Consequently, the county-
driven zoning and land-use decisions will shape the areas of land that will be
developed  and therefore desirable to protect  versus those lands likely to
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remain in agricultural production or open space  and likely to be abandoned as
sea levels rise.

County Policies
To complete our analysis of response scenarios, we investigated each county's
land-use planning policies.  Each of the three counties differs in the way it
handles land-use decisions along the coastline.  Sussex County is already highly
developed and will likely experience further development of lands adjacent to
the ocean and inlet bays.  By contrast, Kent County's coastal area is
predominately composed of publicly-owned and agricultural lands, and faces
little to no development pressures.  New Castle County discourages
development in the southern portion of the county, while extensive development
already exists within its northern reaches.  These differences create a varied and
interesting array of responses.

Sussex County :  In Sussex County, seasonal and permanent residence
development pressures are strong from the community of Lewes south to the
Maryland border.  With much of the county's infrastructure (such as roads and
centralized sewer systems) already located in these areas, the county also wishes
to focus future development here.  Currently, the county and state have plans to
expand centralized sewer service to the area.  As a result, over the next 50 years,
it is likely that the remaining agricultural land along the coast and inland bays
will be developed for residential and commercial purposes.  Consequently, it is
also likely that these lands will be protected from sea-level rise.

Development pressures around wetlands are also great in Sussex County’s
coastal and inland bay area.  Aside from setback requirements of 50 feet, the
state and county currently do not prevent new construction immediately upland
of wetlands.  As sea levels rise, the aquatic vegetation of some wetlands would
be able to migrate upland, thus creating wetlands further inland.  When
development surrounds a wetland, however, the natural migration may be
blocked.  Because the state plans to permit the construction of hard structures
needed to protect private lands, the county’s wetlands could be blocked from
migrating and therefore become inundated.  The county may therefore also lose
the diverse habitat that helps to sustain many economically and recreationally
important fish and bird species as well as the flood protection benefits that help
protect nearby property.

In contrast to its coastal area, Sussex County seeks to limit development along
Delaware Bay.  This area is primarily agricultural land and largely rural in
nature. To build in this area, a developer must meet several zoning ordinances,
including a minimum lot size for single family residential units of ¾ of an acre.
Additionally, many of the agricultural landowners have granted development
rights to the state.  Consequently, this area will mostly remain in agricultural
production while development pressures continue to focus on ocean facing
property.  As a result, based on the assumption that it will become economically
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prohibitive to protect agricultural land, we project that most land adjacent to
Delaware Bay in Sussex County will be abandoned as sea-level rise inundates
the land.

Kent County: We project that Kent County will respond in a similar manner to
Sussex County for its land adjacent to Delaware Bay, which is dominated by
public wildlife refuges, wetlands, and agricultural lands.  Much of the
agricultural lands are in the state’s agricultural preservation districts and owners
have permanently or temporarily granted development rights to the state.  In
cooperation with the state, Kent County has delineated a growth zone within
which they seek to focus future development.  This area is located in and around
the major highways, Routes 1 and 13, and is for the most part outside of the area
of concern.  As a result, private lands in Kent County's coastal area will likely
remain in agricultural production and be abandoned as sea levels rise and salt
water begins to infiltrate the crop soil.

New Castle County: Unlike Kent County, New Castle County is comprised of a
mix of agricultural and highly developed lands along the Delaware Bay and
River.  The land in the northern part of the county is already developed and will
almost certainly be protected from rising water, especially around the city of
Wilmington.  It is land-use decisions in the south that will have the most affect
on sea-level rise response scenarios.  Currently, the county seeks to keep these
lands in agricultural production.  Several land-use regulations help to keep
development away from the coast, including a setback requirement that prevents
new construction within 50 feet of the 100-year floodplain.  This policy keeps
most development out of the area vulnerable to sea-level rise.  As a result, the
developed lands in the northern part of the county will likely be protected, while
the southern agricultural areas will likely be abandoned.  If this setback is not
enforced, however, the agricultural land may also be developed and protected
from sea-level rise.

Conclusions

Delaware is making a large investment of public monies to protect the coastal
area of Sussex County.  The investment is largely to protect the state's important
tourism industry, which relies on the sandy beaches for drawing visitors.
Through beach nourishment and protection of the dune systems, the state seeks
to protect the public beaches, particularly Rehoboth and Bethany.  Implicitly, the
state may therefore also be encouraging greater development in these areas by
providing beaches more attractive to tourists and seasonal residents (e.g.,
through the widening of beaches and protection of coastal property).  In Sussex
County, development surrounds wetlands, effectively restricting future
migration of these lands.  As a result, in the future the state may be forced to
choose between maintenance of coastal wetlands and protection of the tourism
industry.  Responses in other states  such as in New Jersey  have also been
targeted toward protecting tourism interests; however, these responses attempt to
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strike a balance between the protection of developed areas and wetlands by more
clearly delineating environmentally sensitive areas.

The information we collect through this analysis also provides the first step
toward determining whether the response to sea-level rise in Delaware could be
more economically efficient.  While the protection of Sussex County's tourism
industry is currently cost-effective (see Parsons and Powell, 1998), as beach
nourishment becomes more costly due to sea-level rise, the state will likely
abandon nourishment in favor of hard structures.  If hard structures are required
in the future, though, the sandy beaches that draw visitors could be lost as seas
rise up to the structure and inundate the beach.  As a result, the investments the
state is making now could result in a situation in the future where the developing
tourism infrastructure faces a loss of the attractive sandy beaches and a decline
in revenue.  In future analyses, by examining the cost of protection of these
lands and the potential value of lost land and structures, we could evaluate the
total costs of the currently most likely scenario and compare with costs based on
alternative responses.  Additionally, we could incorporate into the analysis the
costs and subsidies of flood insurance to consider total societal costs.  Scenarios
like these can help identify whether the response could be made more efficient
through policy adjustments.

Delaware's response in Kent and New Castle Counties is vastly different
compared to Sussex County.  These counties have identified the natural and
wetland lands that they wish to protect.  In particular, by preventing
development in the 100-year floodplain, New Castle County restricts
development from the areas likely to be inundated by sea-level rise and
indirectly provides for wetland migration.  Kent County also discourages
development along the Delaware Bay, however, without a regulation such as the
prohibition of construction in the 100-year floodplain, property owners may still
be able to build in the area.  As a result, property owners may develop their land
despite the risks to the property and nearby wetlands.  Throughout the nation,
clearer discussions and policies will ensure that people understand the risks they
face and can base development decisions on the local-level policies that will
affect their own choices when sea-level rise threatens their property.

This research was partially funded by EPA under Contract No. 68-W6-0055.
The authors wish to acknowledge Jim Titus for his contribution to developing
the scenarios and methods for this project.  The views presented are the authors
alone and do not necessarily reflect opinions of the Environmental Protection
Agency.
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GIS AND THE NETARTS LITTORAL CELL MANAGEMENT PLAN

David Revell, Marine Resource Management,
College of Oceanic and Atmospheric Sciences

Oregon State University

The 1997-98 El Niño caused significant erosion in the Netarts Littoral Cell,
Oregon. (Figure 1) Wave attack breached a foredune in front of Cape Lookout
State Park. A bluff failure north of the tidal inlet into Netarts Bay threatened The
Capes Development forcing Tillamook County to condemn 8 homes. This
erosion focused attention on the area and created a unique opportunity to address
coastal hazards on a regional scale. On the Oregon coast, basalt headlands divide
the shoreline into a series of compartments called littoral cells, which constrain
the flow of sediments. Littoral cell planning incorporates scientific knowledge
with local needs and concerns to create an all hazard, cell-wide management
plan.

Figure 1 : Netarts Littoral
Cell

Spatial Decision Support Systems

Spatial Decision Support Systems (SDSS) are becoming an integral part of GIS
evolution. SDSS is an interactive, computer based system designed to support a
group of users to achieve a higher effectiveness in decision making while
solving a semi-structured spatial problem. A semi-structured problem refers to a
spatial issue, in this case coastal erosion, which can be programmed into a
computer, but lacks the input of user perceptions and values. Increased
efficiency in decision making originates from the GIS capabilities to identify
alternatives based on spatial relationships such as connectivity, proximity, and

Key elements of this pilot project include a
partnership incorporating input from a variety of
different stakeholders and the development of a
Geographic Information System (GIS) to identify
hazard zones and integrate the science. GIS
provides an opportunity to bridge communication
barriers that have historically existed between
scientists, managers, planners, and local citizens
who speak relatively different languages. Remote
sensing technologies, in particular LIDAR and
aerial photography, facilitate detection of erosion
patterns at a variety of scales. The coupling of
GIS and remote sensing enables a diversity of
data sets to be combined, facilitating decision-
making, and resulting in the creation of a spatial
decision support system.

Cape Lookout State Park

The Capes
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overlay methods. Decision-makers incorporate their values and preferences by
ranking various evaluation criteria. Ranking criteria determines which factors,
such as landslide presence, elevation, or retreat distance, play the major role in
identifying hazardous areas and potential redevelopment locations. Some GIS
operations include buffering, overlaying risk zones, and examining proximity of
parcels to hazards. Another method by which the Netarts Coastal Hazard GIS
expedites decision making is through the use of an Arc Macro Language (AML)
script that enables the user to interactively design dune hazard zones.

GIS Development in Tillamook County

Initial GIS database development in Tillamook County grew out of the work
program for the Tillamook Bay National Estuary Project (TBNEP). Subsequent
technical GIS support involves the NOAA Coastal Service Center as part of a
federal Performance Partnership. The Oregon Department of Land Conservation
and Development (DLCD) has also invested money into GIS in Tillamook
County to develop a Coastal Hazard Inventory, with technical expertise and
mapping provided by the Oregon Department of Geology and Mineral Industries
(DOGAMI). The Netarts Coastal Hazard GIS has developed as a demonstration
project for the Coastal Hazard Inventory and to support the creation of the
Netarts Littoral Cell Management Plan.

Netarts Coastal Hazard GIS

The Netarts Coastal Hazard GIS inventory includes physical, cultural,
biological, and hazard layers identified by a Technical Advisory Group,
Stakeholders and the Public. The input by the stakeholders and public were
driven by responses to surveys regarding specific issues of concern. Sample
management questions driving the inventory design include:

 What areas may be susceptible to various types of hazards?
 What are safe development setbacks?
 What areas are eligible for shore protection structures?
 How much damage would a tsunami cause?
 Where are the different backshore and beach types located?
 What is the vegetation coverage for the cell?
 Where are the sensitive biological species located?
 What types of geology are present along the shoreline?
 Where are existing shore protection structures?
 Where are the public access points?

Once data layers were identified, the collection of existing data occurred from
two primary sources. The Tillamook Coastal Watershed Resource Center,
provided data from the TBNEP, and the Oregon State Service Center for GIS.
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Objectives of the GIS

The data model for the GIS incorporates the inventory with the SDSS design
and is illustrated in Figure 2. Four objectives of the Netarts Coastal Hazard GIS:

 Objective 1 - Represent the littoral cell with a series of digital
maps

 Objective 2 - Quantify historic shoreline changes – trends and events
 Objective 3 - Generate Risk Hazard Zones
 Objective 4 - Create Decision Support System

Biological Layers
Netarts Watershed Assessemt

Physical Layers
Geology, Slopes, Creeks

Current Shorelines

Cultural Layers
Tax Parcels, Roads, Hiways

Orthophoto Basemap
1994

Representation Model
How can we describe the littoral cell?

Bathymetric Changes
1957-2000

1997-98 LIDAR Data
Pre and Post El Nino

Shoreline Changes
Rectified Air Photos
1967, 1984, 1994
1997, 1998, 1999

El Nino and La NIna Events

Seasonal fluctuations
Trends - sea level rise

Change Model
What are the historical changes?

What is the sediment budget?

Landslides

Tidal Inlet
Migration and Deflection

Geometric Model
Hazard Risk Polygons

Erosion Models
Dune Backed
Bluff backed

Impact Model
Where are the hazardous areas?

Workshop support

Queries to Tax Parcel Layer

Tax Parcel Layer

Decision Support Model
What should we do?

Where should we avoid?

Netarts GIS Data Layers

Objective 1 - Represent the littoral cell with a series of digital maps

The Representation Model addresses the question, how can we describe the
littoral cell? To completely answer this question, data had to be collected
representing the physical, cultural, biological and socio-economic aspects of the
littoral cell.

Objective 2 - Quantify historic shoreline changes – trends and events

The second GIS objective addresses the questions; what are the historical
shoreline changes, and how much erosion does El Niño cause? The first task
was to obtain historic aerial photography, register the images, rectify the images,
and then digitize two shoreline reference features. Digitized features include the
wet sand line giving an estimate for mean high water (MHW), and the seaward
most vegetation line that gives an estimate for the toe of the dune and bluff.
Fluctuations in the location of MHW provide evidence for seasonal changes as
well as long term sea level rise. Change of toe location provides evidence for

Figure 2: Netarts Coastal Hazard GIS Data Model
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episodic erosion events. Historic nautical charts (1927 & 1955) depict MHW,
and extend the temporal span of the shoreline change analysis. The many
potential errors in shoreline change analysis are beyond the scope of this paper.

The second method to measure shoreline change comes from the new LIDAR
data set. LIDAR, standing for LIght Detection And Ranging, applies airborne
laser altimetry to generate a Digital Elevation Model (DEM) with a 2 m2 pixel
resolution. NOAA, NASA, and USGS collaborated to fly two data runs over
1000 miles of coast as part of a West Coast El Niño impact assessment. The
flights occurred in October of 1997 and in April of 1998, bracketing the El Niño
storm season. By subtracting the DEM’s, it is possible to quantify the various
scales of erosion patterns caused by the 1997-98 El Niño storm season. It is
important to note that these flights capture a seasonal fluctuation of the beach,
and an El Niño shoreline reorientation as seen below in Figure 3.

Beach profiles were extracted from the LIDAR data at 100 m intervals, then a
40 m section of the cross shore profile was chosen to create a 4000 m2 polygon.
This polygon filtered the raw data and isolated the sandy beach. The mean
differences in each polygon, plotted from North to South, show the trend of
shoreline reorientation, periodic paired rip embayments and accretion, and a
seasonal fluctuation in the beach.

Objective 3 - Generate Risk Hazard Zones

Objective three addresses the question, where are the hazardous areas? This
objective incorporates science into the decision support system by generating
risk zones from both predictive erosion models and field assessments.

Figure 3: LIDAR 1997-1998 difference showing cell wide reorientation and periodic
f erosion and accretion.
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Geometric Model of Foredune Erosion

The geometric foredune erosion model of dune backed shorelines was developed
by Komar et. al., 1999.  It assumes a simple geometric cut into a dune based on
a combination of extreme water levels, beach slope, and wave attack. Necessary
parameters include: wave height, period, tide level, beach slope, run-up, and a
few optional parameters accounting for sea level rise, shoreline retreat, and a
decreased beach level (such as from a rip embayment). The following scenarios,
based on actual storms and independent probabilities of extreme water and wave
levels were used to calculate the High, Moderate, and Low risk zones (Table 1).

Beach Slope = .05 High Moderate Low

Wave Height Hs 12.0 m (39.4’) 14.0 m (46’) 16.0 m (52.5’)

Wave Period T 15 sec 17 sec 20 sec

Wave Runup R2% 4.4 m (14.4’) 4.8 m (15.7’) 6.0 m (19.7’)

Water Level WL 2.4 m (7.8’) 2.2 m (7.2’) 2.5 m (8.2’)

HAZARD ZONE 72 m (236’) 80 m (262’) 108 m (354’)

Table 1: Event Scenarios for the Dune Hazard Zone Assessment

Limitations and Merits of the Geometric Dune Erosion model

The model was calibrated with measurements from the 1997-98 LIDAR data,
and storm parameters from the largest El Niño storm. Comparing predictions
with actual erosion revealed limitations of the model. The assumptions and
limitations of the dune erosion model need to be understood so future users of
the GIS can properly apply the model.

 Assumes instantaneous cut of the dune regardless of storm duration.
 Assumes net littoral drift is zero.

 No accounting for a foredune breach and flooding into the deflation
plain.

 Does not address a mixed sand and cobble beach with different
slopes and erosion coefficients.

Merits to the model include:
 A good estimate of cumulative effect of episodic erosion.
 An overestimation of storm cuts increase safety factor into risk zones.
 A separate trend for sea level rise.

Bluff Hazard Zones

Bluff erosion can be examined for both trends and episodic events. Trends relate
more closely with sea level rise and annual recession rates, while block failures
are generally triggered by unusual events such as earthquakes, extreme storm
wave attack, or sustained rainfall. Other factors affecting rates of bluff erosion
include composition, wave attack, and height. Most bluffs in the Netarts littoral
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cell are Pleistocene dune bluffs with varying levels of material consolidation.
Basalt bluffs, such as the headlands of Cape Lookout and Cape Meares are quite
resilient to wave attack. Block failures are associated with all types of bluffs,
with the larger failures connected with deeply penetrating bedrock landslides.

Using field observations, George Priest of DOGAMI created the Active, High,
and Moderate bluff risk zones. Due to limited resources, these observations were
confined to maximum block failure width, angles of repose, and angles of long
term stability. Delineation of seven distinct geological units resulted in
application of different hazard zone calculations based on bluff composition,
angles of repose, bluff height, and landslide presence. DOGAMI included an
average recession rate from data collected in Lincoln County on similar bluffs of
.27 ft/yr. Changes in the Moderate Hazard Zone reflect consideration of
prehistoric slides or susceptibility to wave attack. Eventually proposed
management options from the stakeholder group could be attributed to each
zone to show hazard avoidance alternatives.

Objective 4 - Create Decision Support System

Creating a SDSS elevates the GIS from being a map maker and data viewer to a
spatial decision support tool.  The primary method to do this involves queries to
Tax Parcel layer attributes. Department of Corrections under contract with
Oregon Parks and Recreation Department (OPRD) digitized the parcel polygon
layer. Differences between planned maps and constructed reality created some
errors regarding absolute locations of tax lots. This layer should not be used to
resolve property line disputes or take the place of land surveying. This layer
does however show the relative location of properties, enabling hazard
assessment and facilitating decision making.

To couple the county planning databases with this layer, the parcel ID number
for each parcel was attributed to each polygon. To join the polygon layer with
the county planning databases, the Tax Parcel layer was joined on the Parcel ID
field (PIN number). The attribute table was populated with data identified during
the public and stakeholder workshops. Some of the basic attributes include:

 Parcel ID
 Landowner contact information & assessed property value
 Physical Characteristics –Shore type, elevation, average annual recession rate
 Developed vs. Undeveloped - Developed prior to January 1, 1977,year unit built
 Setbacks - Calculated risk hazard zone, distance of unit from crest, setback from

eastern most point of the site
 Beach Conditions - Width of beach at winter low & high tide, % veg. cover,

presence of driftwood or cobbles
 Shore Protection Structures - Type of structure, erosion at flanks, year built

These attributes enable GIS queries to answer many of the management
questions that were raised by the public, stakeholders, and planning agencies.
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Workshop Support

The GIS was used throughout the public and stakeholder workshops to provide
in depth exploration of the littoral cell. Interactions during workshops created
many opportunities to educate the public and stakeholders about GIS, and
answer questions. One example of this occurred during the January 29th, 2000
Dune Hazard Workshop when one of the stakeholders asked whether Netarts
Spit would be breached. Using the dune erosion model and the most extreme
storm event, erosion predictions did not extend into Netarts Bay indicating that
the probability of a spit breach was less than a 1 in 1000 year storm event.

Conclusions and Recommendations

In conclusion, GIS and littoral cell planning address coastal hazards by
providing a rapid assessment of hazards and providing a scientific baseline for
decision making. Remote sensing, especially LIDAR, enables large scale coastal
behavior to be quantified and mapped. The dune erosion model proves an
efficient method to generate risk hazard zones on the Oregon coast, but
limitations must be understood to avoid misapplication. GIS facilitates the
examination and communication of diverse data sets in a manor that promotes
interactions among stakeholders and across disciplines.

Recommendations for future use of GIS in littoral cell planning would be to
develop a standardized set of base layers prior to any workshops. The GIS could
then incorporate stakeholder needs and additional concerns by expanding the
criteria ranking and adding more data into the decision support system. One of
the limitations on the GIS development has been the slow development of the
tax parcel layer. Providing planning agencies with a list of necessary parcel
attributes up front would expedite parcel layer creation. The attribute list could
also provide a mechanism to involve stakeholders more directly in the research.
To expedite future bluff hazard zone calculations, an automated technique based
on angles of repose, bluff composition and average recession rates should be
created. However, this method will lack field observations regarding block
failure widths and susceptibility to wave attack. Overall, GIS provides an
effective means to blend science with management to assess coastal hazards.
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NORTH BEACH, SAMISH ISLAND:
IS THIS MULTI-HOMEOWNER, PRIVATELY FUNDED, PROJECT

THE FUTURE OF BANK STABILIZATION IN PUGET SOUND?

Ian Zelo, University of Washington, School of Marine Affairs

The Problem and the Future

The future of shoreline protection in the Pacific Northwest and more specifically
in Puget Sound is changing rapidly.  The old ways of doing business are being
rejected and new shoreline practices are emerging.  This shift is being driven, in
no small part, by the declining condition of numerous runs of salmon and bull
trout and their subsequent listing under the Endangered Species Act.  As the
current methods and processes for shoreline development are reconsidered in
light of ESA and the push is made for softer more environmentally friendly
shoreline solutions, it will be important to examine existing examples of what
the future might bring.  There are many potential solutions to shoreline erosion
ranging from elaborate geotechnical methods to simple changes in development
practices.  In addition to the physical solutions that must be reviewed, the
decision making processes that will enable the implementation of these solutions
must be considered.

In Puget Sound 90% of the shoreline is zoned for single family residential (SFR)
development.  In Washington State certain regulatory conditions exist to relax
the regulation of construction of bulkheads and other shoreline armoring
structures intended to protect these properties.  These two conditions combine to
raise concern about the future of SFR development to a very high level.
Following our current path, the potential for cumulative environmental impacts
is large.  Conversely, as regulatory control increases the apparent threat to
private property rights is clear.  For these reasons, my thesis research is focused
on the future of SFR development and the processes that will be effective in
reaching acceptable solutions for all participants.

Samish Island is a peninsula that juts westward into Puget Sound from the
eastern shore mid-way between Anacortes and Bellingham.  Early in 1999
thirteen homeowners completed a large beach renourishment project that spans
the approximately 1000 feet of shoreline in front of their homes.  This project
arguably represents the future of SFR development.  In the future political
climate it will be increasingly difficult to justify piecemeal hardening of Puget
Sound shorelines.  Larger, group projects, that take a systems based approach to
solving erosion problems, will almost assuredly have distinct advantages in the
future in terms of permitting and construction.  That being said, it is also easy to
see why this type of group project may be very difficult to accomplish.  For a
large number of homeowners to act in unison on a large complex goal as they
have done in this case is difficult if not impossible in many situations.  There
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were, in fact, many people who doubted that the residents of Samish Island
would succeed.

After extensive interviewing and background work, my research will examine
what factors contributed to the success of this project in North Puget Sound.
The island and the residents have a unique history. It will be essential to separate
those factors that will be transferable to other projects in the region and those
factors that are a function of the site.

Site History

The residents of the North Beach site (north shore of Samish Island) live on
what was once a sand spit that developed waterward of high, unconsolidated

Location: Samish Is. In Northern Puget
Sound

Bellingham

Anacortes

Location: North Beach on Samish Island

North Beach

Samish Bay
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bluffs.  The lagoon behind the spit was filled for agricultural purposes and was
subsequently sold for residential development.  As development of the island
progressed, the condition of the beach changed from sand to cobble and the
beach level dropped approximately five feet.  Many of the cottages on North
Beach have been in their respective families for generations - with land
purchased and houses built between 1925 and 1927.  When residents were asked
how long they have been familiar with the site quite a few responded they’ve
been coming their entire lives - that their mothers brought them to the beach
even “before they were born”.  The residents' long standing connection with the
beach, their memory of the way their beach used to be and their sense of
community with each other are factors that will be investigated.

Process Description

There are several aspects of the process itself that bear examination as well.  The
first is the history of the problem at the site and the resulting connection to the
regulatory agencies.  Residents of North Beach were aware that there was an
erosion problem long before this project began.  There is a history of building
and rebuilding bulkheads on the beach.  Several years before the immediate
trigger for the project occurred (4 bulkheads failed in one storm) residents of the
beach had been in contact with the WA Department of Ecology and had begun
their own education on beach processes and possible long term solutions.
Second, the residents' choice for a group leader is also of interest.  The man who
took the job as coordinator and liaison between the group and the agencies,
designer and contractor is a retired local businessman.  He has also been an
active community member in Skagit County for many years (school board etc.)
and is well know and respected in the region.  Third, their choice for a designer
may have also played a significant role in the outcome.  In addition to assisting
their community representative in facilitating the process, the designer acted as
an effective liaison to the agency permit reviewers and was instrumental in
educating the stakeholders involved.  Finally, there were three or four residents
that chose not to participate in the end and their positions and reasoning must be
considered if the process behind this project is to be useful in the future.

Ian Zelo
School of Marine Affairs
Marine Studies Bldg.
3707 Brooklyn Ave. NE
Seattle, WA 98105
Phone: (206) 685-2494
Email: zelo@u.washington.edu
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THE SURFRIDER FOUNDATION
STATE OF THE BEACH REPORT

Chad Nelsen, Surfrider Foundation
Jay Griffin, Robin Park, & Bonnie Cha, Surfrider Foundation Interns

In 1999, Surfrider initiated the State of the Beach report as part of its
Beachscape program to provide an annual update on the status of our nation’s
beaches. Beachscape is a community-based beach mapping program that
provides information on important coastal issues such as public access and water
quality.  The Surfrider Foundation, an international grassroots coastal
environmental organization, began Beachscape to empower local citizens and
governments with information necessary to monitor changes in their beaches.

The Surfrider Foundation is a non-profit environmental organization dedicated
to the protection and enjoyment of the world's oceans, waves and beaches
through conservation, activism, research and education. We are a grassroots
organization with 48 chapters around the nation. The Surfrider Foundation's core
competency is community-based education and activism. To strengthen and
build on our grassroots educational focus, the organization disseminates science-
based information at the community level. Surfrider accomplishes this most
effectively through the development of programs, such as Beachscape, for
chapter implementation. Surfrider's programs work because they are used at the
community level. The programs and the data they generate educate students, the
public and coastal management agencies about local, regional, national and even
global environmental issues and problems, while giving them lessons, data and
tools they can apply in their own "backyards."

This inaugural State of the Beach report will evaluate the public availability of
state level coastal information, as well as compare each state’s status on critical
beach health indicators.  Eventually, as the Beachscape database grows with
information gathered by local Surfrider chapters, the State of the Beach report
will become a true measuring stick by which local citizens can judge the health
of their beaches.  Beachscape will serve as a central data source for local
citizens to check the status of their beaches, and each year the State of the Beach
report will summarize the health of our nation’s beaches.  For the evaluations,
Surfrider chose criteria that reflected issues pertinent to monitoring the health of
America’s beaches:

• Beach Access is the public's ability to reach the ocean and includes
the facilities that improve access (such as parking lots, stairways,
and restrooms).  Because the beach is a public resource and all
people have a right to enjoy the beach, access to it should not be
limited. It is essential that beach access remains compatible with
coastal conservation goals so that public access does not negatively
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impact the coastal environment. The public can improve their
access to the beach through awareness of beach access locations
and by fighting against any attempts to limit access.

• Surf Zone Water Quality is the level of pollution in the ocean and
its effect on recreational uses such as surfing or swimming.
Coastal outfalls, such as sewage pipelines and storm drains, carry
land-based pollutants to the ocean.  Although beach water quality
monitoring efforts are underway in most coastal states, consistent
monitoring along with information on outfall locations can
improve the correlation between elevated pollutant levels and
upstream sources of pollution.

• Shoreline Structures, also known as “armoring,” are attempts to
protect homes and other development along the shoreline from
beach erosion.  Examples include groins, jetties, and seawalls.
These structures often provide only short-term fixes and frequently
have an adverse effect on the beach by accelerating erosion in
areas adjacent to the structure.

• Surfing Areas are a valuable recreational resource.  Shoreline
armoring, loss of access and degradation of water quality threaten
surfing areas. By creating an inventory (not a guide) of surfing
areas that documents their existence and use, the loss and
degradation of surf breaks can be tracked and prevented.

• Beach Erosion decreases the width of dry beach.  Gradual sea level
rise is causing beach erosion to occur naturally, however this
erosion is not problematic unless it interferes with human
development. In addition, many coastal development activities,
such as damming rivers or constructing shoreline structures that
restrict the flow of sand, often accelerate erosional processes. By
having information on erosion rates for a coastline, local citizens
and their government can avoid shortsighted development of
erosion-prone coastal areas.

• Beach Nourishment projects dump sand on a beach to offset sand
lost to erosion.  Used as an alternative to shoreline structures, this
"soft stabilization" method is often costly and is usually funded
with taxpayer money at thefederal, state, and local level.
Unfortunately, many times the “life expectancy” of a beach
nourishment project is overestimated.

To compile the information for the State of the Beach report, Surfrider searched
each state’s coastal management web site.  Only two state coastal management
programs did not have a web site (Maryland and New Jersey).  As there was a
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wide range in the amount of data available from the web sites, Surfrider
contacted each of the state coastal management program offices via telephone
and/or e-mail to ask for additional information.  For this study, Surfrider
approached the states from the vantage-point of a concerned local citizen.  Using
the Internet and telephone as its only research tools, Surfrider wanted to obtain
as much freely available information as possible from each state.  This report
evaluates each state based on the availability of information and its comparative
status of each indicator.  Using the colors of lifeguard flags (green, yellow, and
red) as rankings, a green flag indicates a good condition, a yellow flag indicates
a warning, and a red flag indicates danger. Readers will be able to chart changes
in their respective states by using this easy-to-use color-coded system.  Here is
what the Surfrider Foundation found about the state of the beaches in 1999:

Conclusions/Findings

Surfrider found relatively sparse information for the State of the Beach report. .
Over seventy percent of the flags given to states for information availability are
red (information not available) or yellow (information difficult to obtain or
understand).  Surfrider encountered numerous data gaps, especially in the areas
of coastal outfalls and shoreline structures. In many cases we were told the data
does not exist. However, data gaps do not necessarily mean the information is
entirely absent - it simply may not be obtainable within two or three rounds of
searching. The beach health indicators are a warning that without better
information gathering or more stringent coastal policies, many of our coastal
resources are at risk. Almost three quarters of the status indicators are red or
yellow, warning that the status of the indicator is not in agreement with the
general goals of coastal zone management

Overall, the results of this study point to the need for easily accessible
information - information that can be found with relative ease over the Internet
or through state coastal management program offices. A more stringent
monitoring of beach health indicators is needed to ensure long term coastal
management that provides healthy and accessible beaches. Through this
research, Surfrider Foundation made the following conclusions on the state of
the beach:

Figure 1: In this graph green represents good information found, the blue
represents average or poor information found for the beach health indicators.
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Figure 2: This graph represents the summary of the status of the beach health
indicators. The yellow and red represent beach health indicators that are not in
accordance with coastal zone management goals.

Beach Access

Information:
• Beach access is the strongest area of almost every state’s coastal

management program.  All but two states provide information on access.
Unfortunately, most access guides do not illustrate gains or losses in beach
access.

• Most states have published guides to beach access, with the California
Coastal Access Guide topping the list as the most thorough and complete
guide to state beach access.

Status:
• In general, beach access is plentiful on the West Coast. Along the East

Coast beach access is severely limited in several states. The States with the
highest level of accessibility (shortest average distance between access
points) are California and Rhode Island with average distances of 1.9 and
1.94 miles between access points, respectively. Lateral access, or the ability
to walk along the beach has been secured in most states; the notable
exceptions are Maine and Massachusetts where the beach between high and
low tide is considered private.
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Surf Zone Water Quality

Information:
• In general, it is difficult to collect information on water quality monitoring

results. The Natural Resources Defense Council puts out a comprehensive
report summarizing beach closures in their annual Testing the Waters
report.

• Little to no information is available at the state level on the location or
number of storm drains or sewage outfalls.  In most cases, this information
exists at the local level. Although this may be appropriate for civil works
projects, it is not optimal for solving statewide water quality problems.

Status:
• Beach water quality monitoring standards, testing, and public notification

are not consistent among coastal states.  However, there has been an overall
trend toward more frequent beach closures and advisories during the past
few years. This may indicate an increase in water quality monitoring,
changes in standards for closures, increased storm events or an actual
increase in polluted waters.

Shoreline Structures

Information:
• Little information is available on the location and number of structures built

on the beach.  Although many states may have this information through
their permitting process, it appears that few states have inventoried their
shorline structures.

Status:
• Although many states have heavily armored coastlines, most states are

moving away from the use of hardened structures as the standard response
to eroding shorelines.  Structures (such as seawalls or groins) can protect
homes and businesses, but have adverse effects on the surrounding beach.
By banning them, North Carolina and South Carolina have led the charge
against the use of these potentially beach-damaging structures.  Of course,
exceptions are still made under emergency clauses.

• In addition, there is evidence that homeowners often put structures in place
without permits under emergency conditions.
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Surfing Areas

Information:

• Only two states (California and Hawaii) have documented surfing areas in
published beach access guides. A comprehensive list of well known surf
spots in all coastal is available through Surfer Magazine’s Surf Report.

Status:

• Along the West Coast of the United States, conditions of surfing areas range
from good to fair and there is a fair recognition of the value of surfing areas.
California, through permit conditions, has stated that surfing areas are
important recreation resources that deserve protection.   The main threat
affecting surfing areas is water quality.  On the East Coast, surfing areas are
in good to fair condition as well, but beach access and beach nourishment
are major concerns.

Beach Erosion

Information:
• Most states have numerous studies on shoreline change and erosion.  Much

of this wealth of information is not readily accessible to the public.  Even
when the information is available, the reports are often so obscured by
technical language and length (some up to 1,000 pages) that only a select
few individuals outside the target audience can glean meaningful
information from them. Without this important information, poor coastal
development and planning will continue along the coastline. It is essential
that the general public understand the dynamic and eroding nature of the
coastline so that beaches are not sacrificed to protect the “front row” of
homes along the coast.

• A few states have created “user-friendly” methods of distributing available
erosion data.  Florida, for example, has an excellent web site where areas
that are designated as critically eroding are graphically represented on a
map of the state.  A few other state coastal management programs, such as
Massachusetts, have long-term shoreline change/erosion rate maps available
to the public.

Beach Nourishment Projects

Information:
• In response to shoreline erosion, beach nourishment has become the

compromise between hardened structures and outright retreat from the
coastline for many states.  In places like Virginia Beach and Miami Beach,
beach nourishment is a regular occurrence. In these specific cases, the
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economic value of tourism far outweighs the costs associated with
nourishment.

• Delaware, Florida, New Jersey, and South Carolina provide complete
information on beach nourishment projects.  The reports include location,
cost to the state, and date projects are completed.  Florida nourishment
project information is available through the Florida State University web
site.

Recommendations

There is a wide range in our indicators between state coastal programs, partially
due to differences in federal funding.  Under the Coastal Zone Management Act,
state programs receive funds based on various factors, including population and
length of coastline.  However, it is important for all coastal states to recognize
the important aesthetic and economic value of their beaches and set priorities to
guarantee the long-term health of their coastal zone. Without proper monitoring
of beach indicators it is impossible to evaluate the effectiveness of current
coastal zone management policies.

Within each state program different priorities are set for different coastal issues.
Therefore, these recommendations may not apply to all states.  However, states
can learn a great deal from the successes and shortcomings of other state coastal
management programs.

Public Access

• States should make efforts to provide information on beach access to
everyone.  Whether this is through a web site (North Carolina) or through a
published guidebook (California), the information should include not only
access locations but also facilities at each location, especially public
transportation, parking and restrooms.  These guides should be used as a
tool to track changes in the quantity and quality of beach access.

• States with limited beach access should open beaches to everyone and
provide information to the public on regions where access is available or
unavailable.

• Beach access may be improved through collaborative efforts with local
volunteer groups.

Surf Zone Water Quality

• At minimum states should adopt the water quality monitoring requirements
of the 1999 federal B.E.A.C.H. bill, which include standards, regular testing
and public notification of pollution as minimum standards. States should
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also test for toxins, heavy metals, and viruses in areas where known water
quality problems exist.

• In order to improve water quality in the surf zone, local citizens must first
determine the source of pollution. Obtaining information on the locations of
storm drains and sewage outfalls is useful to local and state water quality
officials, enabling them to make a more thorough analysis of water quality
monitoring results.

Shoreline Structures

• States should follow the lead of North Carolina and South Carolina and
create a forward-thinking, stringent policy against the hardening of the
shoreline that can be defended.  A growing body of evidence points to the
detrimental nature of these structures and illustrates their disruption
ofnatural shoreline processes.

• Shoreline armoring information for the entire coast should be made
available to all citizens.  Knowing the extent of shoreline armoring is
beneficial to local citizens and states by providing information necessary to
evaluate the effectiveness of coastal policies and to assess the cumulative
impacts of structures.

Surfing Areas

• An inventory of surfing areas should be maintained by each state to prevent
future loss of these recreational resources. Documentation of their existence
will enable local activists to protect threatened surf spots.  Other important
coastal recreational areas should also be documented.

Beach Erosion

• States should improve the public dissemination of erosion information.
Most states have erosion studies, often conducted by federal entities such as
the US Army Corps of Engineers or the US Geological Survey, but the end-
product is usually a report geared towards engineers or scientists, not the
local citizen.  States should take the next step by transforming this
information into a format that the general public can understand and utilize.
Interactive erosion maps on web sites (Florida) or long-term erosion rate
maps on paper (Massachusetts, North Carolina) are useful tools for
concerned citizens.

Beach Nourishment

• Information on beach nourishment should be readily available to the public.
The majority of funding for these projects comes from tax revenue (federal,
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state, and local). It is therefore the taxpayer’s right to have access to
information about these expenditures.

• States should provide beach nourishment information following the format
for information provided by New Jersey and South Carolina. These states
provide detailed data on location, cost, and completion date of each project.
Another successful template is Florida’s FACT study, which includes a
geographic component to the nourishment data by creating a map of
nourishment project locations.

Chad Nelsen
Surfrider Foundation
122 S. El Camino Real, PMB# 67
San Clemente, CA 92672
Phone: (949) 492-8170
Fax:     (949) 492-8142
Email: cnelsen@surfrider.org
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THE PEN SEEMS NOT MIGHTIER  THAN THE SWORD
IN COASTAL JAPAN

Harvey A. Shapiro, Osaka Geijutsu University

The Inland Sea

The Seto Inland Sea (hereafter, S.I.S.) located in southwestern Japan is that country’s
largest and one of its most important estuarine coastal water bodies. It has an area of
23,203 sq. km and an average depth of 38 meters. Its watershed consists of 13 of Japan’s
47 prefectures and some 35 million people (30% of Japan’s total). Over 15% of S.I.S.’s
total area is in its biologically most productive area, 1-10 meters in depth, but only 24.6%
of the adjacent coast is still natural and 14.1% is semi-natural. Because of the
combination of the region’s mild temperatures, high degree of enclosure and large area of
highly productive shallows, the S.I.S. produces over 25% of Japan’s entire fish haul, from
which some 35% of the nation’s aquaculture production comes.

In addition, its internationally famous scenery of some 3,000 islands, large and small, on
a sea of blue led it to become Japan’s first designated national park in l934. However, its
calm sheltered character has long made it an ideal corridor for the  safe passage of all
kinds and sizes of maritime vessels. Nearly half of the cargo going to Japanese ports is
handled in the region with an  equivalent amount of Japanese marine vessels using  them.
In addition, the large area of shallows has contributed to the region becoming a center of
Japan’s post-war industrial-based economic growth with over 30% of the nation’s
industrial capacity located in that region alone. The primary approach to providing land
for new port and industrial development (and more recently, residential and recreational
uses) in that region and elsewhere has been and still tends to be landfilling of the
productive shallows. Some 440 sq. km of the entire area of the S.I.S., nearly 2%, has
been lost to landfill over the last century, over 75% of this in the last 50 years alone. This
is some 13% of the regions most biologically productive shallows. Landfilling is the
major reason why so much of the region’s natural coastline, coastal access and
recreational opportunities etc. have been lost. Landfill construction and its subsequent
uses are major sources of the severe pollution of Japan’s coastal waters and what
environmentally concerned citizens oppose in the S.I.S. One of the most poignant but
seemingly least effective expressions of opposition is the pen, in this case poetry. In this
brief paper, a small sampling of the coastal and nearshore poetry  ( in English translation
by Shapiro) of two contemporary Japanese poets who live or lived in the S.I.S. region in
areas with threatened or destroyed coastal environments is introduced.

The Two Poets and Their Poetry, in Context

The first is poetess Makiko Habu. She was born in l930 and grew up near one of the
S.I.S.’s most beautiful beaches, named Odagahama. It is located on the waterfront of the
city of Imabari on the north shore of Shikoku Island near the west end of the S.I.S.  It was
1.8 km long, varies from 55-75 meters in width and is covered with white sand that
comes mainly from the weathered grantic mountains behind the city. She grew to
adulthood there experiencing the beauty and wonder of the place through her formative
years. When she married, she moved to Yokohama near Tokyo where she has been active
as a poetess, writer and an environmental activist, etc.

In l983, the mayor of Imabari City suddenly announced a plan to fill more than half of
Odagahama beach with a 34ha(14 acres) landfill to be used for industrial and new port
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facilities. This was part of a plan for general port expansion aimed at making the city a
transshipment hub of the region. The people’s reaction to the mayor’s plan was prompt
and vigorous.  A signature campaign was started on a petition asking that the plan be
withdrawn. Over 300,000 signatures were collected nationwide. Also, some l.l00 citizens
filed a court suit aimed at obtaining an injunction on the used of public funds for the
project on the grounds that it violated the Seto Inland Sea Environmental Protection Act
which supposedly restricts landfilling in the region. Mrs. Habu read about the Imabari
landfill plan in a Yokohama newspaper, took pen in hand and started writing letters on
behalf of the Odagahama Beach Protection Citizens’ Association as well as the related
Coastal Access Rights Movement. She was reluctant at first to get involved as she was no
longer a local resident, but the local folks asked her to work for them...as a poetess. She
wondered about just what a poetess could do and finally concluded that she could best
help by expressing the people’s hopes and singing to the world of Nature’s beauty,  as
reflected  in this case, in her beloved beach.  She believed that her pen could make
enough people sufficiently aware to move them (even the politicians?) to protect the
beach from fill. All of her sea and coast-related poems are memories (dreams, if you will)
of the sea and coast of her youth in her hometown. Here is a brief sampling  of her poetry
which should be  seen in the context of  the struggle to save Odagahama beach.

In this poem, the poetess expresses her inherent optimism, love of life and of Nature’s
beauty. It was written in l972, long before the landfill issue arose:

The Morning Sea                       umi no asa

Oh sea, umi
my blue hope. watashi no aoi kibo

A May morning, gogatsu no asa
I walk along the beach, nagisa o doko mademo aruite

picking up kaiso  o hiroi
seaweed and clam shells.                     kirei na kaigara

Bare feet...wet.                                      nureta ...suashi

Like a mirage,                                 umi  no shinkiro e no kitai
the sunrise                                            hi wa nobori
o’r bay’s edge and dunes.                    irie ni soi

Footprints appear.                               tsukideta sachi o koe
                                                           watashi no sokuseki ga
It’s morning,                                         umaretsuzukeru   asa

the sea glistens.                                     umi wa hikatteru.

In the following poem, the poetess nostalgically recalls the sound of the sea in her
childhood. It was written in l989 shortly after the landfilling of the beach began:

The Sound of the Waves  nami  no oto

It was when nemukunatta toki deshita
I got sleepy,                                 umi no koto o

I began to think                                 kangaeteita deshita
of the sea.                                         nami no oto o

I heard                                               kiita no desu
the sound of waves,                            tatta hito nami datta keredo

                                          tashika ni
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No...only one
I’m sure now.                                       korokoro korogaru  saryu ya

                                                     kishago no kaigara o
Grains of sand                       futto  oikaketakunaru hodo

and clamshells,
rolling by.                                             mizu ga kirakira suru no ni

I long to chase them,                          mitorete shimau hodo
down the beach,

                                                        azayaka ni
Just  then,                                        nami no oto

fresh and clear,                      awatatsu umi de mo nai
The sparkling sea                       sukkari no

caught my eye.                      nagi de mo nai,
                                                      nami.
The  sound

of the waves,                                watashi wa
of a sea                                          nemuri ni
ne’r rough nor calm,                        ochite

Sang me to sleep.                              ikimashita.

The other poet is Keisuke Aoki.  He was born in l932 in a fishing village on the north
coast of the Harima Strait  (west of Kobe) where he still lives.  After graduating from a
university in Kyoto, he returned to his hometown and became the Buddhist priest at a
temple there in the mid-l960’s when Japan earned its post-war reputation as an
“economic miracle” due to its phenomenally successful economic growth.  The central
government’s  Income Doubling Plan of l960 was expressed concretely  in the so called
“Pacific Belt Scheme” to achieve income doubling in ten years or less. This scheme
called for increasing industrial production four time by dispersing industry throughout the
Pacific coastal belt in ten new industrial cities and six special industrial development
areas to be located there.  Nearly half of them were concentrated in the S.I.S. region.  The
entire north coast of the Harima Strait was designated as one giant “special industrial
area” with innumerable polluting factories and oil refineries etc. concentrated almost
exclusively on  huge, new, coastal landfills located in the area’s biologically most
productive coastal shallows. It was the loss and/or pollution of those areas that moved
Aoki to become an environmental activist in the mid-’60’s.  In l971, he joined forces with
local fishermen and laborers to form the Harima Strait Environmental Protection
Association, an NGO which he still heads. Over the years, the group has conducted
various nearshore environmental surveys, held numerous conferences and sponsored
many events etc. to try to increase local and region-wide awareness of and concern about
the sea’s deteriorating situation. His writings and poems reflect his  love of the sea but
tend also to reflect anger at, and despair about its condition. A brief sampling of his
poetry (appearing here for the first time in translation, by Shapiro)  follows:

The Sea                      umi

He looks at the sea,                            umi o miteiru otoko ga aru
and for 30 odd years                     sanju nen goshi umi o miteiru.
he’s done so.                                        

                                                           umetatechi no hashi no
All day, as if nailed                            konkuriito  no gogantei ni

to the concrete seawall,                      haritsuite
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he looks at the sea,                        sono otoko wa shujitsu
a sea destroyed.                                tsubusareta umi o

mitsumeteiru

Those arrogant seawalls                    umetatechi o kakou
encircling landfill;                             konkuriito  no sondai no

Those dirty bastards,                            gogantei
they’ve  killed the sea.

                                                         koitsu wa
Crumble, oh crumble,                          umi no inochi o

but alas, they stand firm.              kuroshi tsuzukete

In his ear,                                            chotto ya sotto de kuzureso ni nai
clams cry;                                        keredomo

In his hand
prawns’ whiskers tremble;                otoko no mimi ni wa

In his mouth,                                      kai no shita no umeki
cuttlefish inks in anger;             sono te ni

In his blood,                                      ebi no hige no ononoki
micro-organisms  scream.               sono kuchi ni

                                                 ika no sumi no ikari
Cold sea spray                                     sono chi ni

blows in his face,                            biseibutsu no doyomeki
As he stares

at the sea.                              tsumetai gyakufu no

Like an oyster he clings,                 tachiagaru shibuki no naka de
to the concrete seawall;                  umi o mitsumeru otoko ga iru

He longs to...
tear it away.                                      sono otoko wa

                                                          kaki no yo ni hebari tsuite

                                                         umetatechi o kakou
                                               konkuriito no gogantei o
                                                   kirisako to shiteiru.

This poem was created in l989.  Though written in the third person, it is obviously about
the poet and how he and the sea life he sees and feels for, feel about what has happened
to their sea due to landfill and landfillers (and the government, industry and business
community by implication).

The Citizens’ Impact

What effect has these poets and their cohorts had, if any, on the coastal environment of
their respective regions? In Imabari, on the strength of the first 60,000 signatures, the
mayor had to call a special session of the city council where he demanded rejection of
any request to abandon the port fill plan as an infringement on his legal authority; The
petition was subsequently rejected. Next, the filing of the court suit got good media
coverage, but despite the attention, it tended to be seen by most as a local problem, as is
often the case in Japan. In august, l984, the city’s plan was submitted for government
approval, but  the Environment Agency (J.E.A.) voiced some reservations on
environmental grounds. In response, the mayor submitted a slightly revised (political
trade-off) plan which was subsequently approved. Again, the citizens submitted a petition
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and again it was rejected outright.  Because the Seto Inland Sea Environmental Protection
Act, which is supposed to regulate landfill, is so full of loopholes, because the J.E.A.
which has jurisdiction under the Act is so weak, because the government still tends to
favor development, and because people seldom see problems not in their backyard as of
no concern to them, etc., little that environmentally concerned citizens do against
government plans has much if any effect, even today. Furthermore, despite lawsuits
seeking injunctions being in progress, contested projects can go ahead, and in this case
did so in l987. It was completed in l995, and the remaining beach continues to slowly
erode away as the citizens said it would, a claim rejected by the government. The
Odagahama Beach Citizens Environmental Protection Association has now disbanded,
and Mrs. Habu no longer writes sea nor coastal poetry, though she says she still sees her
beautiful Odagahama Beach but only...in her dreams.

In Mr. Aoki’s area too, opposition to landfill projects has not stopped landfilling, and
water quality has improved very little though sea bottom conditions remain deplorable.
Many large red tides continue to break out in the area annually causing major damage to
marine living resources. Aoki’s organization has been surveying the condition of the
Harima Strait environment for over 20 years and has adequate proof of the actual
conditions there. However,  it has been unable to influence much change either with its
survey results nor with Mr. Aoki’s poetry nor writings etc.

Why have the efforts of citizens to protect the Japanese coastal environment been so
ineffective? One reason may be that the idea of participatory democracy has no
indigenous roots in Japanese tradition. Western-style democracy has only been in Japan
since the end of World War II and has yet to be fully assimilated, understood, nor
“Japanized” enough to be of a form acceptable to the masses.  Citizen movements are
challenging Japan’s traditional political culture, attempting to replace traditional
authoritarian control with a more participatory form. Despite impressions to the contrary,
the Japanese people are extremely conservative and resistant to change.

Also, one would think that appealing to the fundamental religious and aesthetic/emotional
roots of Japanese culture would make  poetry and the like more effective than they have
proven to be. It seems to the author that when Japan was defeated in l945, it cast away the
best AND worst of its culture and has been trying to replace it with modern Western
materialism which seems to value science, technology, money and power above culture,
beauty and the environment. Aoki may be correct when he says “today’s Japanese society
is controlled by political power and money”. It can only be hoped that the Japanese
people will rediscover and recover the BEST of traditional Japanese culture before their
entire natural coast is lost, buried under concrete, garbage and pollution etc.  Poets like
Mrs. Habu and Mr. Aoki may be contributing to this process of rediscovery. Let’s hope
so, but it will take time.

Prof. Harvey A. Shapiro, PhD
Dept. of Environmental Planning
Osaka Geijutsu University
Minami Kawachi-gun, Kanan-cho
Higashiyama 469
Osaka Pref. 585-8555, Japan
Phone: (81-75) 722-0374
Fax: (81-75) 722-0374
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PENANG SMALL-SCALE FISHERS CHALLENGE
TO CONSERVE THEIR FISHING COAST

Midori Kawabe, The University of Tsukuba

In this paper, through the activities of the Penang Inshore Fishermen‘s Welfare
Association (PIFWA), the possibility that traditional small-scale fishers in the
Southeast Asia participate in the policy-making processes on the coastal
resources and environment will be discussed.

In the last few decades, the Southeast Asian countries have seen a rapid
economic growth.  It has, however, concurrently produced a great deal of stress
on the coastal environment (Fortes, 1988, for instance).  In addition, the
environmental-distractive shrimp culture Gold Rush started in Taiwan has
spreaded over the region (Gujja & Finger-stitch (1996), for instance).  After the
emphasis of the need for good coastal zone management (CZM) in the Agenda
21 in 1992, a number of reports advocating CZM have been published for many
coastal areas in this region with full support from international development
agencies.  Still, CZM programs that have been successfully carried out “to strike
a balance among competing activities and often competing values”(Olsen, 1993)
in the Southeast Asia are hardly found for several reasons (Flahertty, 1993).  On
the other hand, there are vigorous movements toward involvement and
empowerment of local people, including small-scale fishers, aiming to improve
the local quality of life, as well as to conserve the coastal environment (Pomeroy
et al., 1996).  The community-based management (CBM) or co-management
(CM) of coastal resources seems to be in view as their goal (Kuperan, K. &
Abdullah, 1994).  Among such groups, the PIFWA is unique in that (1) it is an
organization voluntarily organized by fishermen and that (2) the fishers
positively make their opinions public on every issue related to the Penang coast.

The Penang coastal fishery is characterized by the large number of small-scale
fishers, according to the Annual Statistics of Fisheries, Malaysia 1995
(Department of Agriculture, Malaysia 1996).  And yet, it is merely 20 percent of
small-scale fishers who have fishing license issued by the State of Penang and
so appeared in the statistics.  The rest 80 % who do not have the fishing license
are presumed to be an informal sector and therefore receive no official
assistance from the government.  The small-scale fishermen in Penang fish on
their own boat with an outboard-engine of less than 40 HP, catch one or two
species of fish obeying the customary rules with other small-scale fishers, and
sell their catch to a particular wholesaler.  Their fishery is totally dependent on
the tide and the weather and their average income is relatively low.

The Penang Inshore Fishermen‘s Welfare Association (PIFWA) is the first
organization organized by those small-scale fishermen themselves in Malaysia.
It was originally intended to help the small-scale fishermen who have been
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annoyed by trawlers’ illegal invasion into the inshore waters in Penang.  The
introduction of trawl fishing dates back to 1963, and almost all the inshore
fishermen have experienced troubles with trawlers since then (Ooi, 1990).  In
1988, seven of the small-scale fishermen organized an action committee, with
the aid of Balan P., a staff member of the Consumers‘ Association of Penang
(CAP).  They officially registered the PIFWA with the   government as an NGO
in November 1994.  Their primary objectives are conservation of fishing
resources and promotion of sustainable fishery.  Since then, they have been
active in pursuit of conservation of the coastal environment and resources of
Penang. Their activities were highlighted in the protest in 1996-1998 against the
construction of shrimp-culture pond in the mangrove forest in the western part
of the island.  Their campaign ended in unsuccess, yet they have impressed the
people in Penang, including the governmental agencies and politicians.  The
newspaper has played   an important role in the process the fishermen make their
opinion in public.  In short, the key strategy of the PIFWA is positive appeal
through the media and continuing negotiation with the government.

The PIFWA is unique in that (1) it was voluntarily set up by fishermen and that
(2) the fishers are positively publish their opinions on every issue related to the
coastal environment and resources. These were made successful 1) with the aid
of Balan P., an expert in regional issues and 2) active mass-communication in
the liberal atmosphere of Penang.  The fishers have set foot in a struggle for
coastal-resources CM, yet there seem to be subjects to be considered in order for
them to persist and to step forward.  The first subject is their weak finances;
being unable to receive subsidy from the government nor support by themselves,
the PIFWA has been supported by the CAP from their foundation.  It would be
necessary for them to find their own fund source.  Secondly, they might as well
consider practicing catch control; there is a strong concern among the
government for the coastal fishery that there are too many fishermen for the
limited resources, that is a basis of the government policy limiting fishing
license.  Such voluntary control would be a good opportunity for them to show
off their ability of self-management, looking at the coastal resources CM in the
future.  The third subject is to keep records of their catch or other indicators of
the coastal resources and environment.  Fishermen are supposed to be more
sensitive to any change in the ocean and the coastal ecosystem than anyone else.
Those data will be not only appealing as they add reliability to their statements
but also be useful for monitoring the trawlers and any other environment-
distractive activities.

Finally, small-scale fishery has been the basic subsistence for people in any
coastal area in Asia.  Participation of small-scale fishers in CZM is therefore
indispensable to realize the sustainable use of the coastal resources and
environment in this region.
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THE AHUPUA’A AS A TRADITIONAL HAWAIIAN RESOURCE
MANAGEMENT MODEL FOR A SUSTAINABLE

COASTAL ENVIRONMENT

David W. Blane, State of Hawaii, Office of Planning
Christopher G. Chung, Office of Planning, Hawaii Coastal Zone Management

Program

Being an isolated island state, Hawaii faces many challenges given finite land
and water resources and its import dependence on consumptive resources.  In
response to these challenges, a rediscovery of the traditional Hawaiian practice
for integrated resources management, known as the ahupua’a concept, is being
embraced by island communities.

Given its jurisdictional boundaries which include all lands (except federal lands)
and the waters from the shoreline to the seaward limit of the State’s police
power, the Hawaii Coastal Zone Management (CZM) Program is in a unique
position to comprehensively consider and integrate the principles of this
Hawaiian tradition to achieve a sustainable environment.  As an island
ecosystem, the CZM program is fully aware of the potential impacts that inland
activities can have on our coastal resources and therefore, a need to create a
sense of community stewardship.  The challenge of this work will therefore be to
discuss the concept of ahupua’a within a historic as well as modern context.

One hundred and seven years after the overthrow of the Hawaiian Nation, an
unrest among the native Hawaiian people (Kanaka Maoli) has been simmering
below the surface like the underlying lava at Kilauea Volcano’s Pu’u O’o vent.
Like Kilauea, there have been numerous warning signs over time since the
illegal overthrow of the monarchy in 1893 (and much earlier with The Great
Mahele or land division of 1847) as to the increasing volatility of issues facing
the Hawaiian community.  Warning signs have taken the form of protests and
rallies involving civil disobedience with respect to past injustices, statehood,
Hawaiian lands, sovereignty, desecration of ancestral burial grounds, and the
ongoing resource issues of water and land.

Today, as a result of the determination of many native Hawaiians to assert their
cultural independence as a nation and their right to self-determination,
significant legal decisions, actions, and formal acknowledgements have brought
Hawaiian issues to the forefront.   In 1993, the Clinton administration officially
acknowledged the illegality of the overthrow, and apologized for America’s role
in the event.  As such, the U.S. Departments of Justice and the Interior have held
hearings with native Hawaiians to discuss reconciliation measures.  Legal cases,
such as the August 1995 Hawaii Supreme Court’s decision (Public Access
Shoreline Hawaii and Angel Pilago vs. County of Hawaii Planning Commission)
upholding the rights of native Hawaiians to exercise their traditional and
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customary practices from the mountains to the sea,  were  pivotal in recognizing
the inherent rights of an indigenous people to the land.   Further, the
discontinuation of military bombing exercises and reclaiming of the island of
Kaho’olawe from the United States military was a significant victory for the
Hawaiian people.  More recently, the U.S. Supreme Court’s Rice vs. Cayetano
ruling that the election of Trustees for the Office of Hawaiian Affairs (OHA) by
people of native Hawaiian blood only was unconstitutional and must be open to
all Hawaii citizens, sent a clear message to the Hawaiian people of the
importance of obtaining the same federal recognition and status as the Alaskan
natives and American Indians have.  Although a seemingly negative ruling for
Hawaiian rights, it has actually resulted in an open invitation by the federal
government to seriously discuss the framework for establishing a nation within a
nation, or other form of indigenous government.  These accomplishments and
ongoing issues have raised the consciousness of  Hawaiians with respect to their
native rights and a renewed interest in their cultural heritage.

This awareness continues to be a driving force behind today’s Hawaiian issues
regarding sovereignty, land, education, and the environment.  It has also
captured the attention of our island communities as a whole, especially with
respect to raising the level of awareness for the environment and the need for
more effective resources management.  To set the tone for our ahupua’a
discussion, a common understanding of things “Hawaiian” is imperative.

Ho’o Mana’o:  To Reflect on the Meaning

Throughout the world, the word “Aloha” is synonymous to Hawaii as the
“marathon” is to Boston.  Aside from a personal greeting, it is a term that often
elicits images of hula girls, leis, surfing, and the shores of Waikiki.  But now
many throughout the world, or visitors to Hawaii, have actually considered a
more profound meaning for the word “Aloha” . . . a word imbedded in the very
essence of Hawaiian culture.

To the Hawaiians, the word “Aloha” is a concept for how we live our life, how
we interact with others and our environment, as well as how we perceive our
own spirituality and interact with the forces of nature that constantly surround us.
It is a tradition that not only embodies these concepts but the idea that all people
are of one family and thus the need to practice “Aloha” to all.  “Aloha” teaches
us as a society to radiate kindness, affection, compassion, and charity and the
belief that all problems can be settled by honest and loving discourse.
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In practice, “Aloha” can be well described by the following principles:

“Ano” To maintain a high
sense of moral
quality --  “Ke
‘ano o ka nohona”
or “way of life.”

 “Lokahi” To be united and
in harmony with
nature.

“Ohana” To remember that
we are of one
family.

“Ho’okipa” and “Ho’oponopono” To be hospitable
and resolve
problems
harmoniously, but
most importantly .
. . to forgive.

“Aina” To maintain and
nurture a spiritual
love and respect
for the land --
“Aloha ‘aina” and
“Malama ‘aina.”

Collectively, the first letters of these principles not only spell the word “Aloha”
but also embody what the Hawaiians call the “Aloha Spirit.”  It is this spirit that
must be grasped and applied to understand other Hawaiian concepts such as the
ahupua’a.  In fact, the “Aloha Spirit” is woven into the very fabric of Hawaiian
society and culture.

The Ahupua’a:  A way of life

As a sustainable model, the ahupua’a is a resources management system that
should be given serious attention.  Prior to European contact there were 800,000
Hawaiians living in the islands with little to none of the environmental and
resource issues that we face today.  Presently, Hawaii’s population of 1.2 million
is confronted with serious environmental and resource issues, of which “water”
is a heated debate.  As such, the ahupua’a could serve as a model for
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community-based decision-making to promote the community’s quality of life
rather than short-term economic fixes.

In basic terms, the ahupua’a is an ancient land division that runs from the top of
the mountain to the sea.  The word ahupua’a is derived from “ahu,” an altar of
stones, upon which was placed an image of the head of a pua’a, or pig that
served as boundary markers.  However, as you may already have surmised, the
ahupua’a means much more.  The ahupua’a embodies a unique relationship
between the Hawaiian people and the land as well as the practical and rational
approaches applied to insure the sustainability of the natural environment from
overexploitation, pollution and extinction.

According to ancient folklore, or mo’olelo, the islands and its people were born
of the spirit world by the gods Papa (the earth) and Wakea (the sky).  As such,
they share a common origin as living entities.   As a living entity, the land is
viewed by the Hawaiians as a woman who gave birth to and nurtured the
Hawaiian people and whose bosom we will return to upon death.   This unique
“circle of life” relationship illustrates an inherent symbiotic existence between
man and the land.  The proverbial Hawaiian saying “if you care for the land, the
land will care for you,” typifies this timeless relationship.

In ancient Hawaii, upon the arrival of the first Hawaiians from the Marquesas
Islands (approximately 750 A.D.), each of the main Hawaiian Islands were
divided into smaller districts or moku.  For the island of Oahu, there were six
districts (see figure 1).  Depending on the size of each district, they were further
divided into ahupua’a, each governed by an ‘Aha Council consisting of
practitioners who had specialized knowledge in medicine, agriculture, home and
canoe building, and fishing, among other specialties.  The size of the ahupua’a
ranged from as little as 100 acres to thousands of acres.  An ahupua’a generally
extended from the top of the mountain, including all of the watershed bounded
by the ridgelines that delineated the sides of the watershed, and extended out into
the ocean fronting the watershed (including the fisheries).  It includes all of the
human activity, physical, mental and spiritual as well as all forms of life –
animate and inanimate – as a fundamental holistic approach.  The ahupua’a
contained all the resources Hawaiians required for their existence.  Fresh water
resources were managed carefully for drinking, bathing, and irrigation.  Wild and
cultivated plants provided food, clothing, household goods, canoes, weapons,
and countless other useful products.  Many land and sea creatures utilized for
food also provided bones, teeth, skin, and feathers for tools, crafts, and
ornamentation.
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The ‘Aha Council served as a governing board that maintained and enforced the
laws of the land or Kanawai (a term derived from the value placed by Hawaiians
on water or “wai”) thereby, insuring the beneficial use and sustainability of
resources required for the community to survive.  The Hawaiians residing within
the ahupua’a were free to use its resources but could not take anything from
another without the permission from both ahupua’a councils.  The council was
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also consulted on major activities that would impact the land and resources
downstream.  For example, if a farmer wanted to clear an area of the forest for
irrigated agriculture, the council members would utilize their specialized
knowledge to advise the farmer as to the best location next to a stream for the
construction of water diversion systems, mitigation measure for the loss of plants
used for medicine, clothing, ornamentation, and ceremonial purposes, and the
spiritual protocol required before permission was granted to proceed.

The laws of the land were practical laws which included insuring that diverted
water for wetland agriculture was always returned to the stream so that the
nutrients from the fields would enrich the fisheries at the coast and benefit  the
loko i’a or fishpond.  In contrast, water in Hawaii has been permanently
diverted, resulting in the reduction of year-round flowing streams.  Other laws
included the restriction of catching specific types of fish during spawning
seasons to insure the replenishment of stock; pollution of stream water; and
certain restrictions placed on the cutting of trees for canoes and house building.
In the event that these laws were broken, individuals were dealt with severely.
Punishment for crimes against the laws of the land would involve (1) restricted
use of resources; (2) the removal of that person from the land, becoming an
outcast (Kauwa); and (3) death.

By 1300 A.D., most of the Hawaiian Islands were populated as a result of the
arrival of new immigrant polynesians from Tahiti.  This new wave of immigrants
brought with them a new social class of chiefs or ali’i that changed the land
management structure but not the basic concepts of ahupua’a.  The ali’i nui or
high chief ruled the mokupuni or the entire island and would appoint ali’i ‘ai
moku or lower chiefs to rule each district (moku).  In turn, the ali’i ai moku
would then choose a lesser ranking chief or ali’i ‘ai ahupua’a to rule the
ahupua’a.  In some cases the chief of the ahupua’a would assume the role of
headman or konohiki and manage the day-to-day operations of the ahupua’a.
Together, the headman, assisted by specialists (or luna) in the use of water and
land boundaries would work hand-in-hand with a master fisherman and farmer to
insure the productivity of the ahupua’a for the survival of its inhabitants.
Resultant from this chiefly system, the role of the ‘Aha Council diminished.
However, an emphasis was placed on the interrelationships and interdependence
between ahupua’a to ahupua’a and moku to moku thereby, integrating resources
management island-wide.

Regardless of changes in the land management structure over time, the basic
principles of the ahupua’a remained unchanged.  Similarly, as with
understanding the word “Aloha,” basic beliefs guided the practice of the
ahupua’a system and were essential to the integral relationships between the
environment, man, and the spiritual world.  These included the following eight
principles:
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“Kai Moana: Preserve all life in the ocean extending from the
shoreline to the horizon.

Makai: Respect for the land and resources extending
from the shoreline to the sands reach.

Mauka: Respect for all land and resources from the
sand’s edge to the highest mountain peak.

Kamolewai: Respect for all water resources including rivers,
streams, and springs and the life within.

Kanakahonua: Preserve and respect the laws of the land and
each other to insure the community’s health,
safety, and welfare.

Kalewalani: Respect for the elements that float in the sky
including the sun, moon, clouds, stars, wind, and
rain which guide the planting and fishing
seasons, provide water, and that create the tides
and directions for ocean navigation.

Kapahelolona: Preservation of the knowledge of practitioners.

Ke’ihi: Preservation and respect for the sacred elements
including deities, ancestors, the forces of nature,
and ceremonial activities.” (Kumu John
Ka’imikaua, 2000)

Hawaiians believe that without an understanding and acceptance of
these eight principles, it would be difficult to achieve the unity of spirit
required to practice the ahupua’a concept.  The Hawaiians weave a
cord called ‘aha, that requires braiding eight strands of sennit.  Alone,
each strand is weak . . . but together they form a sturdy and strong rope.
Each strand of this rope represents one of the eight principles above and
were mutually applied throughout everyday Hawaiian life.

The ahupua’a concept is a practical and rational approach to resources
management that conforms with the existing geography and its
resources rather than altering them for human convenience.  For
example, swampy land areas were used in their natural state for wetland
agriculture and dry land regions were used for growing more drought
tolerant crops such as sweet potato.  As such, the need to alter the land
and divert water was minimized to insure the life of the stream and
land.  Other examples of rational ahupua’a practices involved a
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reciprocal approach to the use of resources.  For instance, when a koa
tree was cut down to build a canoe, ten more young koa trees were
planted to take its place in order to insure the preservation of this
resource, to maintain the integrity of the watershed, and to prevent
erosion.

Ahupua’a in practice is really about  (1) instilling appropriate values
that allow people to make the right choices for not only themselves but
for society; (2) community-based efforts that involve ahupua’a tenants
or people with localized knowledge in the decision making process and
who have a personal stake in their ahupua’a; (3) creation of
partnerships and the involvement of stakeholders that united can begin
to examine existing western governmental and legal structures in order
to weave the ahupua’a principles throughout; and (4) perpetuating this
practice from generation to generation.

Ahupua’a and Watershed Approach:  A Perspective

The rediscovery of the ahupua’a as a viable resource management tool is
relatively a new trend in Hawaii.  Historically however, the concept is founded in
over a thousand years of Hawaiian heritage.  The same holds relatively true for
the nation’s watershed approach which shares similarities with the ahupua’a
concept.  Comparatively, the ahupua’a and watershed approach have many
common principles and objectives with respect to attaining a sustainable
environment through a systems approach, community-based decisions and
involvement, and the centrality of water as not only a resource but a necessity for
survival.

During the late 1800s, a visionary by the name of John Wesley Powell, whose
efforts as a scientist, geographer, and explorer led to the creation of the U.S.
Geological Survey and the Bureau of Ethnology, understood the significance of
the watershed based not only on its geologic, but political and social
characteristics as well.  Powell defined the watershed as “that area of land, a
bounded hydrologic system, within which all living things are inextricable linked
by their common water course and where, as humans settled, simple logic
demanded that they become part of the community.”1 (Brown, 1997)  A
revolutionary idea for the period that took only 130 years for our nation to
realize . . . . . better late than never!  Powell’s vision was also aimed at
promoting “watershed-wide conservation efforts based on cooperation,
involvement of all stakeholders, and acceptance of and reliance on the facts that
science and observation provide.”2  (Brown, 1997)  These two thoughts bear a
striking resemblance to the Hawaiians as actual co-habitants with their
environment linked by the need to maintain their land, water, and ocean
resources for survival and the involvement of the community and knowledge of
their practitioners.
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What has brought both the ahupua’a and the watershed concept to the forefront
is based upon trends that have caused us to rethink our current approach to
dealing with environmental problems.  Although, environmental efforts began
with good intentions to practice a holistic approach, it quickly became
compartmentalized and attention was spent on individual issues such as air and
water quality, endangered species, waste management, fisheries, etc. rather than
the actual symptoms that were common to all.  Today, indisputable scientific
knowledge, an increase in environmental hazards, and the recognition of habitats
and natural areas has resulted in a more “systems” view of resource issues.
Furthermore, community-based solutions and leadership involving all
stakeholders and partners have become increasingly more prevalent given
continued government downsizing of which Hawaii has not been immune to over
the past ten years.  These trends have made it obviously clear that a holistic
approach involving stakeholder participation is essential to a clear understanding
of the socio-cultural, political, and economic aspects of an ahupua’a or
watershed.  A driving force behind both approaches has been the issue of water
since it is paramount to the survival of all life and central to the theme of a
sustainable environment.  As the Hawaiians say, “water is life.”

Although there exists similarities between the two concepts, the ahupua’a is
unique with respect to being land as well as ocean-based.  As such, Hawaii is in
an exceptional position to take a comprehensive approach that incorporates
impacts “downstream” with respect to terrestrial watershed as well as the marine
environment.  The ahupua’a is also unique because it maintains its sense of
place (i.e., names, legends, features, etc.) that makes it easier for people to
associate with on a personal basis.  Regardless of these unique qualities, Hawaii
will continue to look at the nation’s watershed approach as it continues to
develop a framework for an ahupua’a-based resources management structure.

Ho’ala Hou:  Looking to the Future

Whether we are speaking of the ahupua’a or the watershed concept, there are
numerous efforts underway across the nation and in Hawaii to approach
resources management in a holistic fashion.  In Hawaii, the ahupua’a concept is
being applied as a model for ecologists seeking improved resource management
capabilities for projects such as the Hanalei Heritage River Initiative that is
transcending western ecological, scientific and social science discipline
boundaries in place of culturally-based decision making.  Other projects, such as
the Pu’uwa’awa’a Ahupua’a project, are partnering with the community and
other major stakeholders such as the State of Hawaii, County of Hawaii, The
Nature Conservancy of Hawaii, Big Island ranchers, conservationists, and
hunters, among others to look at an ahupua’a-based system of management that
would allow for mixed-uses. The multi-use plan for Pu’uwa’awa’a would
transform an ahupua’a that was mainly used for ranching into an area that would
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accommodate bird and mammal hunting; access for gathering forest materials;
hiking and camping; protection of native species; preservation of archaeological
sites; and public education.  Through this approach, the ahupua’a would
function as a model with respect to how economic, social and environmental
goals can be achieved for dry land forests around the world.  Yet another, the
Haena Ahupua’a Project, proposed by Save Our Seas, is looking at developing a
contemporary marine resources management plan along a traditional Hawaiian
cultural theme to develop community-based stewardship.  The project’s goal is
to establish an underwater habitat preservation through an integrated coastal
management framework based on the ahupua’a concept.  An ongoing urban
ahupua’a effort is the Ala Wai Watershed project which is applying culturally-
based concepts through the involvement of stakeholders at the community level
to clean up Hawaii’s most polluted water body . . . the Ala Wai Canal.

These are but a few of the growing examples in Hawaii where the ahupua’a
concept has begun to bring communities together in the spirit of cooperation to
address complex issues that not only cross political, but jurisdictional boundaries
as well.  We must continue to build on these efforts to establish an island-wide
integrated resources management system that will (1) yield better environmental
results; (2) generate increased public support; and (3) save time and money.

The first step in establishing an island-wide ahupua’a resources management
framework will be the involvement of all stakeholders.  Undoubtedly, this will be
the most difficult task.  Efforts are already underway by organizations such as
the Ahupua’a Action Alliance, Malama Hawaii, and State Office of Planning and
Office of Environmental Quality Control, as well as other numerous public and
private groups and individuals to create a network of partners and stakeholders.
The task of this network will be to set forth a framework that clearly defines the
overall mission, goals, and objectives of the ahupua’a concept as well as
management options that can be used to communicate the benefits of this
approach and encourage further stakeholder involvement.  The framework may
include the establishment of a quasi-public agency such as an Ahupua’a
Resources Management Authority (ARMA) that would have (1) a Board of
Directors that consist of Hawaiian practitioners, government officials, and non-
government representatives from each mokupuni or island; (2) island-wide
jurisdictional review and approval powers with respect to projects requiring land
use and environmental permits; (3) oversight and coordination of state-wide
Ahupua’a Councils consisting of “people recognized by community service
organizations and practitioners (crafters, fishers, farmers) who possess the
knowledge regarding that particular ahupua’a,”3 (Goodell, 1999) who would
provide input into the review and approval process; (4) enforcement powers to
establish appropriate and effective kanawai that would send a clear message of
zero tolerance for harmful environmental acts that impact the health, welfare and
safety of the entire island community; and (5) the necessary flexibility to attain
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an adequate mix of federal, state, county, corporate, and philanthropic funding
sources to support agency operations and to realize taxpayer savings.

Once this initial framework is established and agreed upon,  it will be incumbent
upon all stakeholders to use their related expertise and experience to begin to
examine Hawaii’s existing government structure and laws.  As with other States,
Hawaii is not immune to the morass of bureaucracy, seemingly endless process,
and multi-jurisdictional fiefdoms that we have created and have become
entrenched in.  This is the ultimate challenge . . . to redefine jurisdictional and
political boundaries by communities rather than by government departments,
agencies, divisions, special projects, attached agencies, and so on . . . . . . . . . .

Development of this framework will undoubtedly bring us face to face with the
past again as we begin to educate the community on the principles of the
ahupua’a and as we examine historic management elements such as the ‘aha
council and its potential modern applications.  “Practical” and “rational” are the
behaviors that the ahupua’a concept is trying to perpetuate.  To borrow a quote
from John Maynard Keynes, “We will always do the rational thing, but only after
exhausting all other alternatives.”4 (Brown, 1997)  As with the word “Aloha,”
the ahupua’a is more than just a meaning but rather a way of living that insures a
balance with our environment.

The ahupua’a is a concept that “sings” because it retains its sense of place; a
name that people can relate to; it has history and legends associated with every
animate as well as inanimate object; and it has its own unique beauty and
diversity.  As such, the ahupua’a is an approach that allows the community to
take ownership and become effective stewards for the land, ocean, and its
resources.   To end, I would like to quote Bonnie Goodell who defines
sustainability as “no longer believing that one’s worth is defined by what is kept
for one’s self through the deprivation of others.” (Goodell, 1999).
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HOW THE ALASKA COASTAL MANAGEMENT PROGRAM
RESPONDS TO THE SUBSISTENCE NEEDS OF ALASKANS

Julie Hammonds Penn, Alaska Coastal Management Program

Subsistence is a Way of Life

An old woman gathering lowbush cranberries in the same tundra meadow where
her grandmother collected their sweet riches in baskets 80 years ago. A hunter
lying low to hide his human silhouette as he waits for a group of caribou to cross
the river at their customary crossing-place. An extended family gathered to pass
the summer at their fish camp, collecting and drying salmon to eat and to share
back in the village.

"Subsistence" is a many-layered word, resonant with meaning. It is an economy
-- a system for making and exchanging goods and services, often contrasted
against the cash economy with which all of us are familiar. It is a culture, an
accepted and shared set of methods for doing important things appropriately and
well. For many Alaskans, it is a way of life.

Consider a recent description of subsistence fishing, authored by the Alaska
Federation of Natives: "Since time before memory, Alaska Natives have
harvested fish in waters throughout Alaska to sustain their own bodies, minds
and spirits – and to share with their families, kin and tribal members." And
further: "Alaska Native subsistence is a human right to food and a cultural right
to continue to exist as a people."

To those who practice it, subsistence is not just a technique for gathering food
for the body – it is a way of life that nourishes a whole person, and one that
supports not just the gatherer but the community in which he or she lives. What
are the subsistence needs of Alaskans, and how does the Alaska Coastal
Management Program respond to these needs?

Subsistence Resources and Activities Occur throughout
Alaska's Coastal Zone

Alaska's coastal zone is vast. It stretches from the shores of a hundred islands in
the Alexander Archipelago in Southeast Alaska, westward along the reach of the
Aleutian Islands almost to the eastern shore of Russia, and northward along the
curve of coastline to our border with Canada. Alaska's coastal zone is not just a
narrow strip of coastline, either. In some parts of the state, the coastal zone is
defined not only by proximity to marine coastal water, but also by the
distribution of "the living resources that are dependent" on marine coastal water:
a common example of these living resources is anadromous (ocean-going) fish.
Using anadromous fish distribution as an indicator, in some places Alaska's
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coastal zone extends well inland along rivers that support salmon or ocean-
dependent species.

This vast coastal zone provides habitat for countless species used by subsistence
hunters, fishermen, and gatherers. Salmon, Dolly Varden, char, and whitefish;
caribou, Sitka black-tail deer, and moose; clams, crabs, and shrimp; waterfowl,
shorebirds, and seabirds; beluga whale, bowhead whale, seal species, and
walrus; berries, herbs, grasses, and other plants; all have supported subsistence
harvest since long before Alaska was a state. Typical subsistence activities in the
coastal zone include the hunting of waterfowl, marine mammals, and terrestrial
mammals; egg gathering; berry picking; fishing; trapping; and herb gathering.

For a community that depends on a subsistence lifestyle as its primary means of
support, there is no way to overstate how important the availability of resources
can be. Subsistence-caught resources are generally shared within a community,
supporting not just the hunter but also his extended family and friends. In many
small villages throughout rural Alaska, subsistence opportunities support the
community's existence and frame its cultural identity.  Of subsistence, the
coastal management plan for the Northwest Arctic Borough says "Subsistence
hunting, fishing and foraging is a matter of cultural and economic survival to the
people of the area."

Subsistence Users Have Two Basic Needs

A community that depends on subsistence has two basic needs: a continued
supply of the resource, and a sufficient share of that supply. Resource managers
can respond to the first need by protecting habitats that support subsistence fish,
game, and plant species. They can respond to the second need by allocating a
sufficient share of the resource to subsistence users.

As we shall see, the Alaska Coastal Management Program (ACMP) responds to
the subsistence needs of Alaskans by protecting habitat. The second method,
allocating resources to subsistence users, is outside the purview of the Alaska
Coastal Management Program.

In Alaska, Allocation of Subsistence Resources is the
Subject of an Ongoing Battle

The most important laws governing subsistence in Alaska are the Constitution of
the United States, the Constitution of the State of Alaska, the Alaska Native
Claims Settlement Act (ANCSA, Public Law 92-203, 43 U.S.C. 1601 et seq.),
and the Alaska National Interest Lands Conservation Act (ANILCA, Public Law
96-487; 16 U.S.C. 3101-3233).

Two of these laws -- the Alaska Constitution and ANILCA -- are in fundamental
conflict. How? On one hand, Article VIII of the Alaska Constitution says, "
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Section 3. Common Use. Wherever occurring in their natural state, fish, wildlife,
and waters are reserved to the people for common use." This section of the
Alaska Constitution guarantees every Alaskan equal access to fish and game
resources, granting a priority to no single user group.

On the other hand, ANILCA guarantees rural residents a subsistence priority
right on public lands. After ANILCA was passed in 1980, Alaska was expected
to enact laws consistent with it. The state did so, and in 1982, the Secretary of
the Interior certified Alaska to manage subsistence hunting and fishing. But in
1989, the Alaska Supreme Court struck down the state subsistence law as
violating Article VIII, Section 3 of the Alaska Constitution (McDowell vs. State,
785 P.2d 1; Alaska, 1989). So since 1989, state law and federal law have been in
conflict.

Over the past decade, lawmakers have not found a way to resolve this
fundamental conflict over the allocation of fish and game resources, either by
amending the Alaska Constitution to meet the requirements of ANILCA, or by
amending ANILCA to agree with the Alaska Constitution. This basic conflict
over how resources are allocated is a source of major controversy in Alaska to
this day.

The Alaska Coastal Management Program Provides a Standard for
Protecting Subsistence Resources

Avoiding the allocation battle entirely, the ACMP responds to the subsistence
needs of Alaskans by identifying and protecting subsistence resources.

The Alaska Coastal Management Act (ACMA, 1977) does not mention
subsistence directly, and the term "subsistence" is not defined either in ACMA
or in the regulations that implement it. But the management direction called for
by ACMA required the state to develop guidelines and standards for managing
uses and activities that affect the coastal zone. Subsistence was identified as one
such use, and in 1978, the following regulation took effect. This is the ACMP
statewide standard for subsistence:

"Title 6 of the Alaska Administrative Code, chapter 80, section 120.
Subsistence.
(a) Districts and state agencies shall recognize and assure opportunities for
subsistence usage of coastal areas and resources.
(b) Districts shall identify areas in which subsistence is the dominant use of
coastal resources.
(c) Districts may, after consultation with appropriate state agencies, Native
corporations, and any other persons or groups, designate areas identified
under (b) of this section as subsistence zones in which subsistence uses and
activities have priority over all nonsubsistence uses and activities.
(d) Before a potentially conflicting use or activity may be authorized within
areas designated under (c) of this section, a study of the possible adverse
impacts of the proposed potentially conflicting use or activity upon subsistence
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usage must be conducted and appropriate safeguards to assure subsistence
usage must be provided.
(e) Districts sharing migratory fish and game resources must submit
compatible plans for habitat management."

(Note: the "coastal districts" referenced in the standard are either local
municipalities such as cities or boroughs, or parts of Alaska's unorganized
borough outside municipal boundaries, that are organized for the purpose of
carrying out coastal management duties.)

The Subsistence Standard was not Intended to Override Other Laws

To understand how the ACMP subsistence standard was intended to respond to
the subsistence needs of Alaskans when it was approved in 1978, we turn to the
Final Environmental Impact Statement (FEIS) that accompanied approval of the
Alaska Coastal Management Program.

"Subsistence is one of the most important uses in Alaska's coastal areas and a
great deal of controversy surrounds it…Resolution of all subsistence issues was
beyond the scope of ACMP," the FEIS says. It goes on to note that "this
standard may generate uncertainty if it is read outside the context of the other
standards and state and federal law." In other words, the subsistence standard
was not intended or expected to resolve the longstanding issue of allocation of
subsistence resources, which gave rise to the conflict between the Alaska
Constitution and ANILCA.

The Subsistence Standard is a Land Use Standard

The subsistence standard does not contain a complicated mathematical formula
for calculating what percentage of salmon in a stream are available for
subsistence fishing purposes as opposed to commercial or sport fishing. The
standard does not allocate among various users of fish and game resources,
determining who will get how much of what resource. It does not give the
Coastal Policy Council (the policymaking body of the ACMP) or coastal
districts any powers that contravene the Alaska Constitution, which reserves fish
and wildlife resources to the people of Alaska for common use. This fact was
noted in the 1978 FEIS for the program: "It [the subsistence standard] does not
enable districts to set season openings or bag limits, or to allocate subsistence
resources such as fish and game among subsistence, sport, or commercial
harvesters."

Rather than responding to the thorny issue of allocation, the subsistence standard
deals exclusively with land use. It requires a basic level of protection for
subsistence resources, and offers an optional, higher level of protection for
certain areas identified as being of particular local importance (see below). In
identifying the subsistence standard as a land use rather than allocation standard,
the FEIS states: "The standard relates to land and water use only." The FEIS
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goes on to say: "The standard does not aim to protect subsistence activities
directly, but rather enables the districts to identify and protect subsistence
resources so that, in turn, subsistence activities will be protected."

The Subsistence Standard Offers Two Levels of Protection

The standard enacts two different levels of protection for subsistence, the more
protective of which is optional. The first, most basic level of protection is
provided in the first and second paragraphs of the standard. It is to "recognize
and assure opportunities for subsistence usage... [and] identify areas in which
subsistence is the dominant use of coastal resources." In assuring opportunities
for subsistence usage, coastal districts and state agencies may acknowledge that
a given type of subsistence use occurs in a particular place. They may also
modify proposed projects during the permitting stage to ensure that subsistence
users will still have access to the area and that the resource will still exist.

The second, more advanced level of protection is offered by the third and fourth
paragraphs of the subsistence standard. This level of protection allows coastal
districts to identify certain areas that are of particular value for subsistence as
"subsistence zones." Once an area has been so identified, agencies (whether
local, state, or even federal) must ensure continued subsistence usage by
conducting a study and enacting appropriate safeguards before authorizing any
potentially conflicting use or activity.

The Two Levels of Protection are Achieved Through the
Coastal Planning Process

A recent example shows how the subsistence standard is currently implemented
through the coastal district planning process. The Cenaliulriit Coastal Resource
Service Area is a coastal district that encompasses the delta of the Yukon and
Kuskokwim Rivers in western Alaska. Cenaliulriit recently completed a
substantial revision to its coastal management plan. A draft of the revised plan
submitted to the Alaska Coastal Policy Council for approval stated that
subsistence was the highest priority use of all lands and waters in the district.
This policy said that no use that conflicted with subsistence use could be
authorized in the district's coastal zone. In its deliberations, the Council
considered whether such a sweeping statement satisfied the requirements of
paragraph (c) of the subsistence standard. Simply by making such a broad
statement, could Cenaliulriit designate its entire coastal zone as a subsistence
zone?

The Council decided that the answer was "no." Instead, the Council's opinion
was that Cenaliulriit had satisfied the basic requirement of the subsistence
standard (paragraph (b)) by identifying its entire coastal zone as an area in
which subsistence is the dominant use of coastal resources. But the Council sent
the district back to the drawing board to identify subsistence zones where
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subsistence uses and activities would have priority over all nonsubsistence uses
and activities.

The Council said that to identify subsistence zones, the district would have to do
more thorough planning. The district is now interviewing local residents and
developing maps that identify certain areas for designation as subsistence zones.
Once a basic map has been developed, the district will consult with all affected
parties. Then the Coastal Policy Council will consider the resulting map -- and
policies to be implemented on lands identified as subsistence zones -- for
approval as a revision to the district's approved coastal management plan.

The State and Coastal Districts Share the Responsibilities Created by the
Subsistence Standard

The subsistence standard places responsibilities on both coastal districts and the
state. Coastal districts and state agencies fulfill their responsibilities under the
subsistence standard in two ways.

First, they work together during the development of each district's coastal
management plan. The coastal planning process can satisfy the basic
requirements of the subsistence standard by allowing a coastal district to identify
areas of its coastal zone in which subsistence is the dominant use of coastal
resources. The coastal planning process can also satisfy the more advanced (and
optional) requirements for designating subsistence zones within the district.
Because it brings all affected parties together to plan for future land use, the
planning process is an excellent way to fulfill the consultation requirement of
the subsistence standard.

The second way that coastal districts and state agencies work together to fulfill
their responsibilities under the subsistence standard is through the project review
process. When a project is proposed in an area identified under the subsistence
standard (either as an area where subsistence is the dominant use, or as a
subsistence zone), the coastal district's plan is used along with the subsistence
standard to determine whether the proposed project is consistent with the Alaska
Coastal Management Program. An inconsistent project cannot receive permits.
A consistent project must assure continued subsistence use in the affected area.

The Coastal Planning Process Brings Local Knowledge to the
Subsistence Standard

Every approved district coastal management plan contains a set of enforceable
policies that manage uses and activities in that district's coastal zone. Districts
generally write policies that supplement Alaska's statewide standards (there are
currently 12 standards, including subsistence). A district in which subsistence is
an important use of coastal resources will probably include one or more
subsistence policies in its plan, to supplement the subsistence standard. Such
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policies can apply throughout the district's coastal zone, or just to locations of
particular importance.

When a district chooses to map and designate subsistence zones, it generally
also enacts policies that apply just within those zones. A recent example is the
Northwest Arctic Borough, an area in northwest Alaska encompassing about
39,000 square miles. The Northwest Arctic Borough is home to about 6,000
residents in 11 communities, many of whom practice a subsistence lifestyle. Its
plan, adopted in 1997, maps a portion of the borough important for subsistence
as the "customary use area." This area is described as "lands which NAB
residents identified as the primary sites for their subsistence activities."

Specific policies apply to the customary use area to protect subsistence usage in
the customary use area. The most important policy reads:

Policy 6.4.1.1. Subsistence Use. Subsistence use of coastal lands and waters
has traditionally been the primary and highest priority use of all lands and
waters within the NAB coastal area; therefore,
i. commercial uses shall avoid significant adverse impacts to subsistence uses

of NAB coastal area resources within the Customary Use Area, unless
a.   There is a public need for the proposed use, and
b. The commercial use will mitigate significant adverse impacts to

subsistence uses of NAB coastal area resources within the Customary
Use Area, in accordance with the Customary Use Area Mitigation policy
(Section 6.4.2).

ii. All other non-subsistence uses shall mitigate significant adverse impacts to
subsistence uses of NAB coastal area resources within the Customary Use
Area, in accordance with the Customary Use Area Mitigation policy (Section
6.4.2).

As shown by the Northwest Arctic Borough plan, the Alaska Coastal
Management Program provides a forum for protecting local areas of importance
to subsistence users. By using the coastal planning process to identify these
areas on a map and write policies specific to these areas, local residents gain a
voice in state and federal decision-making that otherwise would be silent. And
state and federal land managers gain access to local knowledge that they
otherwise might not be aware of when writing permits from their offices in more
urban areas of Alaska.

It is important to note that it is not the state identifying these areas – it is local
residents. Alaska is too vast, its resources too great, to manage adequately from
a central location. The subsistence standard creates a partnership between state
and federal land managers and coastal districts. The basic bargain is this: if a
coastal district identifies areas of particular importance to subsistence during its
coastal management planning process, then state and federal land managers will
more exhaustively study the possible effects of their authorizations on
subsistence before giving the green light to development.
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The ACMP Responds to the Subsistence Needs of Alaskans

The Alaska Coastal Management Program responds to the subsistence needs of
Alaskans by enabling them to protect areas where subsistence is the dominant
use of coastal resources from incompatible development.

Why is this important? The Northwest Arctic Borough Coastal Management
Plan provides a compelling answer: "The Northwest Arctic Borough Coastal
Management Plan is intended to provide for uses and activities which can be
conducted in a manner to prevent disturbance of the existing delicate balance
between the people of the area, their subsistence economy, and their natural and
physical environment, which must be viewed as an integrated whole to the
maximum extent possible."
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