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Foreword

The Coastal Society convened this 15th international conference in
Seattle, Washington on July 14-17, 1996. Our theme of "Seeking
Balance: Conflict, Resolution & Partnership” addressed timely issues
related to all components of coustal resource education, research, and
management.

This conference also marked the 20th anniversary of The Coastal Society.
The Board of Directors and conference planners are pleased to add this
event to the Society’s long tradition of interdisciplinary communication
and problem solving.

This event and these proceedings culminate more than a year of planning
and execution. The editors are indebted to each of the individuals and
organizations recognized in the preceding Acknowledgments.

We reserve our greatest appreciation for Megan Bailiff, who personally

orchestrated our collective efforts.

June 21, 1996 Thomas E, Bigford
Robert H. Boyles, Jr.



Special Note on These Proceedings

This volume includes papers and abstracts for most of the individual
presentations included in the final program. Not included are most plenary
session manuscripts and most summaries of technical sessions that were
presented as panel discussions.

The Table of Contents reflects the order of abstracts in this volume,
including those from technical sessions and the poster session.

Thomas E. Bigford, NOAA/National Marine Fisheries Service, Office of
Habitat Conservation

Robert H. Boyles, Jr., South Carolina Sea Grant Consortium
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DEALING WITH AN ANGRY PUBLIC
(FACILITATED CONFLICT RESOLUTION
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Sylvia P. Skratek,
Resolutions International and
Robert W. Whitener, Jr.,
Resolutions International

Introduction

Some people say that the American people are the new "fourth branch of
government." In recognition of this new branch, Newt Gingrich has
unveiled a vast new electronic archive named Thomas (after the great
proponent of democracy, Thomas Jefferson) that makes every bill and
every speech immediately available to users of the Internet. His goal is
to make the government more responsive to the electorate’s will.

Making the government more responsive is not a new idea. For years
we've seen initiatives placed on the ballot, term limits imposed, and call-
in talk shows reach a new high in popularity.

The speed of information is increasing to the point that we are moving
toward the immediate involvement of the entire community in the central
acts of decision making (as predicted by Marshall McLuhan). More and
more Americans can participate directly in making the laws and policies
by which they are governed.

Such direct participation hy the public leads to elected officials becoming
increasingly reluctant to take stands on important issues without first
consulting with poll takers and professional spin doctors. Many of
today’s leaders are now governing in a perpetual campaign mode.

Which in turn leads to gridlock government. The increase in the speed
of information, particularly through television’s dominance over the past
25 years, has resulted in the first presidential resignation, and three one-
" term presidents. Only Ronald Reagan, a professional actor, has served
two full terms.



No longer can presidents lead based on their strong convictions of what has
to be done, rather a president now feels compelled to keep in step with
public opinion as the people follow the major events on television and
through other technology, day in and day out.

None of this is bad. A 1992 analysis of national policy preferences by Page
and Shapiro in "The Rational Public" led to the conclusion that "public
judgments have tended to be no worse than the judgments of the political
elite.” Of concern, however, is the type of information that the public
receives and then utilizes to shape its public judgments. And how that
judgment then affects the ability to reach and implement public policy
decisions.

Moving from a presidential level to a local level, one sees similar activities.
People agree that something needs to be done to address specific problems
within a community. Difficulties arise when the question of how to address
those problems is brought to the forefront for resolution. People clamor for
action to be taken; the elected officials appoint task forces; and
recommendations are made. As soon as those recommendations are brought
forward the opposition begins. Elected officials are lobbied; new
organizations are formed to fight; and existing organizations are fearful to
move in any new direction. Neighborhoods begin the referendum process
to exempt their community. Litigation begins and all forward movement
ceases.

Although the legal challenges may be rejected by the court, the
organizations will most likely appeal. Elected officials reach a standoff with
each other. Legislative delegations introduce bills that are promptly bottled
up by legislators who have different constituencies. And some people take
to the talk show circuit

These circumstances are not unique, Whenever community leaders try to
set standards, allocate resources, or make policy in contemporary society,
we can expect a fight.

What is underlying this fight? Why is the public angry?

The answers lie in the recognition that:

1. People have been hurt; they are frustrated with wrongs that cannot be
righted;

2. People are threatened by risks not of their own making; they suspect they
will be hurt in the future;

3. People believe their fundamental beliefs are being challenged and they
will fight for beliefs that give meaning to their lives.



Furthermore, they feel weak in the face of others more powerful; feel they
have not been treated fairly, or with respect; and feel they have been
manipulated, trivialized, ignored, or lied to. Their anger is a defensive
response to pain or the threat of pain, real or perceived.

Why Should We Care?

A continually angry public undermines American competitiveness in the
international marketplace. US companies spend $300 billion annually on
litigation involving environmental claims, product liability suits, class action
securities suits, medical malpractice, and Americans with Disabilities cases.
Liability prevention measures increase the price of products and services by
at least 5%.

A frustrated and angry public contributes to the erosion of confidence in
our basic institutions. In 1966, 76% of Americans trusted the government
in Washington to do what’s right; in 1992 the number had dropped to
28%.

What Can Be Done?

Obviously, we need to improve the ways in which we use representative
democracy to resolve public disputes. We must achieve better results at
lower cost. And we need to find ways of dealing with differences that will
restore public confidence in government, and improve relationships among
the various segments of our society.

This session will examine the typical approaches to dealing with an angry
public; provide an overview of the mutual gains approach; and review
guidelines for the successful implementation of a process that will address
the interests of all of the affected stakeholders.

The major focus of the session will be negotiated approaches to consensus
building which have been developed and tested at the Program on
Negotiation at Harvard Law School. The goal of the negotiated approach is
to enable the parties to function effectively within today's dynamic
environment and to transform the challenges of public involvement into
opportunities for gain.

Underlying this goal is the assumption that in all public policy disputes there
is something in common that we all hold dear and that only through open-
ended discussions will we uncover what that might be. Not always will you
persuade but you will always get full discussion which in turn can lead to
a resolution.



Today, we too often "Decide-Announce-Defend.” The goal is to shift that
process to a mutual gains approach that addresses the interests of all of the
affected parties, the stakeholders.

Power, Rights, and Interests

The movement toward problem solving negotiations away from the more
hostile, traditional approaches can be explained through a review of the
three approaches to resolving disputes: power; rights; and interests. While
all three are linked and play a role in any negotiation, the shift to a strong
emphasis on interests and away from power and rights has made greater
cooperation possible.

"Power" is the ability to coerce someone to do something they would not
otherwise do. The exercise of one’s power means the imposition of costs on
the other side or the threat to do so. Determining who is the more powerful
party without a decisive and potentially destructive power contest is difficult
because power is ultimately a mafter of perceptions.  Despite ohjective
indicators of power, such as financial resources, parties’ perceptions of their
own and cach other’s power often do not coincide. Morcover, each side’s
perception of the other’s power may fail to take into account the possibility
that the other will invest greater resources in the contest than expected out
of fear that a change in the perceived distribution of power will atfect the
outcomes of future disputes.

"Rights" are determined through an independent standard with perceived
legitimacy or fairness. Rights in a public policy dispute are most often
determined through a judicial process. A neutral third party adjudicates
the matter. The parties present evidence and arguments to the third party
who has the power to hand down a binding decision.

"Interests" are the actual needs of the parties - the things that are important
to achieving a satisfactory resolution of a dispute. The determination of the
parties’ interests requires probing for deep-seated concerns, searching for
solutions to those concerns, and making concessions where interests cannot
be reconciled. Negotiation that focuses primarily on interests is referred to
as "interest-based” bargaining or "problem solving" negotiation. The latter
term clearly illustrates the goal of the process which is to treat a dispute as
a mutual problem to be solved by the parties.

Power, rights, and interests are all inextricably linked with each playing a
role in the resolution of all disputes. It is the magnitude of that role that
shifts, depending on the parties. Parties who participate in interest-based
bargaining are ever cognizant of the rights that are currently provided
under the law. They also recognize both the power of their side and of the
other side. Underlying their interests at the bargaining table are the levels
of power and rights that are available to each of them respectively and their



ability to invoke those levels. It is not uncommon for the parties to shift
their focus from interests to rights to power and back again. The question
becomes: which facus will yield the best result?

The different approaches to the resolution of disputes, interests, rights, and
power, generate different costs and benefits. Four criteria are utilized to
compare them: transaction costs, satisfaction with outcomes, effect on the
relationship, and recurrence of disputes.

"Transaction costs" include the "time, money, and emotional energy
expended in disputing; the resources consumed and destroyed; and the
opportunities lost." "Satisfaction with outcomes"” is dependent ugon how the
resolution of the dispute fulfills the interests that led the parties to either
make or reject a claim in the first place. Satisfaction may also hinge upon
whether or not the parties believe that the resolution is fair and whether or
not the parties believe that the process used to reach the resolution is fair.
"Effect on the relationship" is determined by the long term effect that the
approach has on the ability of the parties to work together on a day-to-day
basis. "Recurrence of disputes” measures "whether a particular approach
produces durable resolutions." All four of the criteria are interrelated.
Dissatisfaction with the resolution of a dispute may lead to recurrence of the
dispute which in turn will increase the transaction costs.

An interests-based approach can help the parties to uncover the underlying
problems that may have led to a dispute. It can also help the parties to
identify which issues are of greater concern to one than to the other.

Reconciling interests in this manner leads to a higher level of mutual
satisfaction with the outcome than does the use of power or the invocation
of rights. Mutual satisfaction leads to improvements in the ongoing
relationship in which the recurrence of the disputes is less likely to occur.

Daing the Right Thing

Today’s leaders need to realize they are engaged in a search for mutually
satisfactory outcomes; negotiate as if long-term relationships mattered; work
to build trust regardless of what the other “side" does; and build an
organizational commitment that matches their individual commitment to
honesty. This session will illustrate how leaders develop a strategical and
practical approach to more effectively and efficiently address the concerns
and anger brought forward by the public regarding an action to be
undertaken by an agency or organization. The session will be interactive
utilizing peer exchange and a multi-party, interactive role play that requires
participants to formulate a problem solving strategy in a proactive situation
in which a conscious decision has been made to go forward in the face of
risks and strong public opposition. The role play will include private
interests, tribal government, state and local government, federal
government, and the media.



The session will be based upon the work of Professors Lawrence Susskind
and Stephen Goldberg. Professor Susskind is an author of the texts
"Dealing with an Angry Public” and "Breaking the Impasse." He is the
Director of the MIT-Harvard Public Disputes Program and Ford Professor
of Urban and Environmental Planning at the Massachusetts Institute of
Technology. Professor Goldberg is the author of "Getting Disputes
Resolved." He is a professor at the Northwestern University School of Law
and is president of Mediation Research and Education Project, Inc.
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INNOVATIVE, COMMUNITY-BASED EDUCATION:
THE KEY TO LINKING WORKFORCE AND ECONOMIC
DEVELOPMENT WITH ECOSYSTEM RESTORATION

Flaxen D.L. Conway,
Oregon State University Extension Service and
Derek C. Godwin,
Oregon State University Extension Service

History and Confext

Vast forests cover nearly one-half of the Pacific Northwest and have played
a historic role in the economic development of the region (Brunelle, ).
Certainly in Oregon, where about 24 million acres of the state’s 61 million
acres are forested, history and current character have been shaped largely
by the harvesting of timber (Conway and Wells, 1993). Natural resource-
based industries, such as fishing and timber, are an important source of
income for coastal communities in the Pacific Northwest. A study in 1989
estimated that about 36% of the personal income received by residents in
Oregon’s coastal communities was generated by natural resource-based
industries (Radke, 1993). From the small communities dependent on a
single mill for their primary employment to the metropolitan areas where
many large forest products corporations are headquartered, the forest
products industry has accounted for approximately one-third of all
manufacturing employment in the Pacific Northwest (Brunelle, 1990).

Forests in the Pacific Northwest have been the focus of a public policy and
management controversy for the last several years. As studies on the
ecology of late successional forests began to proliferate in the 1970s and
1980s, it gradually became apparent that a simplistic approach to forest
management based on high-yield, short-rotation forestry was not going to
adequately protect the considerable biodiversity that was present in late
successional forests and their associated aquatic ecosystems. The northern
spotted owl was the first species to receive recognition in this regard
followed closely by the marbled murrelet, anadromous fish, and the
recognition that a wide variety of species are closely associated with old
forests. More recently, ecologists, foresters, and the public have begun to
recognize that the old forests that remain in the Pacific Northwest may be
unique ecosystems that developed under climatic and disturbance regimes
that may never be duplicated. The same mature coniferous forests that
have provided forest products have also provided important and productive
freshwater habitat for many species of salmon. Coastal and inland



communities have begun to realize that these forests, in general, serve a
wide variety of purposes: wood, water, oxygen, forage, wildlife, fisheries,
scenery, and opportunities for tourism and recreation (Lee, Field, and
Burch, 1990).

Changes in public perceptions and expectations concerning management on
federal lands in the Pacific Northwest and elsewhere have led to a gradual
increase in protection of unique ecosystems and species, increased concern
with riparian areas, and experimentation with methods designed to retain
some of the structural features found in old forests and thereby more closely
imitate natural disturbance regimes. Top administrators encouraged the
region’s leading scientists to develop a plan for restoration to speed
ecosystem recovery in areas of degraded habitat and to prevent further
degradation., In July 1993, the President held a news conference to
announce the new land management plan ("The Forest Plan") for resolving
the issues that would meet the requirements of the Endangered Species Act.
This plan involved severe restrictions on timber harvest in the national
forests west of the Cascade mountains. In addition, the President created
the Northwest Economic Adjustment Initiative (NWEAI), an extensive
assistance program of over several billion dollars over a five-year period
targeting timber-dependent communities in the "owl region" of Washington,
Oregon, and Northern California. The NWEAI was a means to help these
communities develop new economic opportunities for year-round, high-
wage, high-skill jobs and to support the inter-relationship of ecology,
economy, and community.

However, to do this successfully would require changing "business as usual"
in forest resource management. For example, lJand managers typically
design project work contracts without regard for the local employment
aspect, they often accept bids based on the lowest cost, and consequently
don’t get quality work. Traditional forest reforestation work is dominated
by contracting practices that form low-cost, low-skill, and low-quality work
practices. In short, it is a "lose-lose" for all parties involved.

One Creative Project That Linked
Workforce and Community Economic Development
with Ecosystem Restoration

In order to actualize the "Forest Plan" and its outcomes, forest management
and forestry work will/ure transitioning from a primarily forest products
harvesting focus to an ecosystem management focus— a forest management
* industry based on creating and maintaining healthy forests. Concurrent
with this transition, there is a desire to sustain healthy, forest-based
communities by providing good jobs for community residents. Merging
these twin goals of healthy forests and good jobs is the groundwork of the
Ecosystem Workforce Project (EWP).



Starting in 1994 as a small-scale pilot effort (1 locale, 10 workers), in 1995
the EWP has grown to 7 locally-based "demonstration projects” illustrating
that local dislocated forest workers could be successfully linked with
restoration work and skill-building education at family wages with benefits.
In short, a situation that was good for the forests, good for the local
economy, and good for the personal and professional development of the
worker-trainees,

The 75 worker-trainees in these 7 demonstration projects worked for a full
work season (7 to 12 months depending on the climatic conditions of their
region) utilizing existing skills and developing new skills, knowledge, and °
abilities. They typically worked four days per week successfully meeting
stated resource management objectives and determining and understanding
the effects of different approaches on clearly-defined, desired outcomes for
project work. In short, these crew accomplished the work in a quality
manner and demonstrated that they could learn and use their enhanced
skills to excel in work. They were, in fact, setting new industry standards.

Education’s Role in the EWP

The many competing demands placed on the forests have illustrated the
futility of ignoring the human components of forest ecosystems (Lee, Fields,
and Burch, 1990). Communities, whether defined by locality or interest
(Hillery, 1955), are the links between humans and their natural
environment. As a young man in graduate school in 1939, Harold Kaufman
described it as the changes in forest practices that may best be promoted by
an understanding of the human process of adoption and diffusion of new
knowledge among residents of communities. In recent times, Bill Jordan,
University of Wisconsin, concurs when he says that the greatest value of
ecological restoration will not be in its ability to transform the landscape
directly, but in its ability to transform it indirectly through the education
and transformation of the human beings who inhabit and shape it.

The key to this "education” and the resulting transformation is to design
and deliver a learning environment that meets the needs and desires of the
learners. Inother words, most existing, traditional university or community
college programs were of no interest (or intimidating at best). Generally
speaking, the EWP worker-trainees were adult learners, most with a high
school or lower reading level, and little interest in the traditional learning
environment. As they have often said, "We like to learn by doing and in
the forest management industry we often learn ‘side by side’." They possess
a great deal of practical knowledge and skills, yet often narrowly focused
on one or two tasks. All have agreed that the key would be to design and
deliver training that exposed them to practical theory and helped to
consummate their understanding of it by combining it with hands-on, field-
based, task-specific training. And to deliver this locally where possible.
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In the EWP, worker-trainees also spent one day per week, for roughly 23
weeks, in practical, interactive, classroom- and field-based sessions
regarding three broad topics:

1. Science (such as forest ecology, streasn ecology, forest management,
restoration practices and theory, wildlife management, etc.),

2. Technical and Safety (such as measurement and survey, fire
behavior/fighting/management, forest practice laws and regulations, worker
and equipment safety, etc.), and

3. Business Development and Management (such as business planning and
record keeping, applicable laws and regulations, business and worker
performance enhancement, contract bidding and management,
entrepreneurial skills, etc.) as related to ecosystem management.

The "trainers" were generally a myriad of educators, industry professionals,
and other interested partners in the demonstration projects. Most delivered
their sessions in gratis. All in all, these somewhat makeshift educational
programs were well received. Potential employers and worker-trainees alike
valued the topics covered in the training and showed appreciation for the
"certificates of completion” and apprenticeship credit that the worker-
trainees received.

However, in November 1995, when interested partners involved in EWP
demonstration projects got together in a two-day forum to discuss challenges
and successes, one of the concerns that surfaced was the need for some
standardization with regards to the "practical, interactive, classroom- and
field-based sessions" described above. All agreed that these sessions should
be community based and offer the local regions the flexibility to create
meaningful learning experiences that were applicable for their geographic
region. However, wasn’t there a way to deliver regular, continuing-
education that would begin to set the standards in this evolving industry?
And how could this be done in a way that cultivated the interest of these
adult learners? These workers made it clear that the traditional educational
environment was not only not desirable, but was also intimidating enough
that most would choose not to participate. All agreed that what was needed
was to begin the creation of a "foundation” of a standard curriculum for the
continued learning of the forestry/ecosystem workforce, and stay creative
in how and by whom it was delivered. The question was, could this he done
in time for the 1996 work season (March/April 1996)?

Laying a Foundation
In late 1995, Flaxen Conway, OSU Extension Community Outreach
Specialist, convened an innovative, interdisciplinary team of educators from

a wide range of educational resources (universities, community colleges,
agencies, NGOs, industry, etc.). These educators had expertise in forestry

11



and agricultural sciences, fisheries and wildlife management, watershed
management, and forest and stream measurement and survey, worker and
equipment safety, contract bidding and management, apprenticeship, and
business development and management. This team evaluated existing
training materials and used their years of experience, perspective, and
research-based information to develop a new, work-based, practical
curriculum. This curriculum is comprehensive yet remains flexible to
accommodate new learning and management techniques.

It was a big but necessary task. Those involved never lost sight that the
idea was to create support materials that would assist local, community- °
based education efforts to aid workers to diversify their knowledge, skills,
and abilities, and to comprehend and use new ways to manage ecosystems
wisely. The good news was that we did not have to start from scratch and
we weren’t ever expecting that we would create the "Sistine Chapel” of a
curricslum. Nor should we. Rather, our task was to take existing
information that, when "mixed or re-designed the appropriate way," created
the "first story" of a curriculum.

The team worked collaboratively and in an unbelievably-short time,
produced a rough draft that was reviewed by 10 peer (educators, industry
professionals, land managers, scientists, business professionals, and EWP
worker-trainees) reviewers. With their careful review, the team then
incorporated their input to create an end product that began to meet the
needs of these learners. It was a brief, practical, handy, coordinated, easy-
to-read/use, and enjoyable teaching and reference resource; something that
could be used as is by industry workers or by traditional education
providers throughout the region (or nation) in continuing education or
specialized training programs for existing workers, businesses, etc.
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ONLINE, BYLINE, OR REDEFINE —
HOW TO COMMUNICATE WITH NEW COASTAL AUDIENCES

Kurt Byers, Alaska Sea Grant Program,
Charmaine McClellan, Fleet Capital Corporation,
Bruce DeYoung, Oregon Sea Grant Program, and

Susan McBride, California Sea Grant Program

About 110 million people, almost half of the nation’s total population, now
lives in coastal areas. By the year 2010, the nation’s coastal population will
have grown from 80 million in 1960 to more than 127 million people, an
increase of almost 60 percent nationwide, according to the NOAA Office of
Ocean Resources and Conservation Assessment.

As population increases, new industries and infrastructure develop to serve
the populace. Accepted paradigms over best use of resources change or
disintegrate. Traditional industries, lifestyles and cultures that thrived
prior to the influx of new residents often face a painful period of
adaptation. And increasing numbers of people inevitably put new and
sometimes extreme pressure on the natural environment.

Coastal managers and other decision makers must grapple with the
daunting task of sorting through the complex cause-and-effect relationships
created by the movement of people to our coasts. Resource managers
become crisis managers as conflicts arise over resource use and
environmental quality.

Clear, effective, efficient communication among resource managers, policy
makers, scientists, private citizens, and other stakeholders is critical to any
strategy aimed at wise and rational management of the social and natural
environments of our coastal regions.

The communicators for six Pacific Coast Sea Grant Programs invited a
panel of three speakers together to address some of these issues. The
speakers are listed below, followed by summaries of their presentations.

Charmaine McClellan
Fleet Capital Corporation

Coastal demographic patterns are shifting in the late 20th century, as

coastal cities continue to grow in population and diversity. Coastal
audiences are no longer comprised only of fishermen and marine-related
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businesses, but by residential, recreational and other business uses. As
coastal audiences change, those who need to communicate information about
natural resources, recreational opportunities, threats to habitat and wildlife,
as well as other topics, must expand the reach of their messages and
communicate interactively with their clientele.

Information technology provides the tools to analyze audiences and to assist
in developing innovative approaches for communicating information.

Management information systems (MIS) help to gather, manage and analyze
information about audiences so that communications professionals can best
determine how to transmit educational material. At the same time, these
tools can be used to assess the way in which the information is used and
how audiences respond.

The key to using these systems is research — both in preparation for the
dissemination of educational information and for the analysis of responses
in target clientele groups. As a first step, communicators need to analyze
their own systems for delivering information, in terms of resources,
expertise, and message. At the same time, background research on
audience interest, size and geographical reach can be conducted. Most
important, it is incumbent upon communications professionals to

assess how audiences best receive information, and to match the message to
be transmitted with what audiences will respond to and actually use.

Tracking the effectiveness of information is dependent upon gathering
information about audience response. Pre- and post-delivery sampling
provides one way of doing this, and MIS systems help to identify trends in
clientele attitude and knowledge, and the weaknesses and strengths of the
information delivery methods.

New and innovative information technologies (electronic information services
and mass media, along with traditional means of reaching target groups
such as publications and personal contacts) promise to improve the ability
to communicate to new coastal audiences important information about
enjoying and protecting vulnerable natural resources. Proactive planning,
information management, and audience analysis are equally important tools
for assessing the most effective delivery of this information,

Bruce DeYoung
Extension Sea Grant Specialist

- Oregon State University College of Business

The recreational activity of new coastal residents, throngs of tourists and
increasing numbers of enterprises serving them is increasing the pressures
on fragile coastal resources. While increased enforcement of regulations can
reduce some of the anticipated environmental degradation, expanded
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information, and education is critical to advancing appropriate human
behaviors.

The challenge is delivering appropriate information in a timely fashion to
encourage people taking personal responsibility for decreasing their
environmental impact. This enormous educational task is made difficult by
sweeping reductions of public funding for outreach with coastal residents,
tourists, and recreation enterprises.

New electronic tools are already being employed to address the coastal
recreation and tourism (CRT) educational challenge at hand. The *
imaginative use of emerging information technology is a strategic response
for addressing the growing demand for educational outreach with a
shrinking set of human and financial resources.

Three examples of novel techniques being used to boost CRT
communication and collaboration include: 1) forming a "virtual CRT
community;" 2) distributing CRT educational resources via Internet/ WWW;
and 3) applying low power AM Radio technology to CRT education.

Virtual Communities — Electronic (email) mail discussion groups enable
those with like interests and Internet access to share information across
space, time, and culture.

Low Power Radio — The use of limited range AM broadcasts is gaining in
popularity and use for reaching targeted audiences with information they
desire JIT ("just in time").

Web Sites — Internet/WWW sites are being used as decentralized,
interactive databases to distribute information and education on demand by
clientele.

These communication channels hold promise for reaching the new coastal
clientele, While not yet mainstream communication, these anticipatory
tools are experiencing initial success in reaching those surfing the virtual
coast.

Susan McBride
Sea Grant Extension Program

Communication to coastal residents who are experiencing a change from the
historical employment in large resource-dependent industries to more self-
supportive activities resulted in two extension programs in Humboldt
County. The first is a rainbow trout cooperative organized by 20 small land
owners. The second is revitalization of a publicly owned waterfront
structure into a multi-use facility.
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The rainbow trout cooperative resulted from several individual requests for
information by local residents. To achieve this goal, personal letters,
surveys, workshops, technical expertise from the UC Davis Center for
Cooperatives and the USDA Cooperative Center were used. Four months
after the initial workshop and many meetings later, the cooperative was
officially incorporated. Training workshops on trout culture, video-
teleconferences on aquaculture issues, and monthly meetings of the
cooperative members established the group process. Members either grow
trout or operate fee fishing lakes where trout are stocked.

This was a non-traditional project for a Marine Advisor. I found it
necessary to expand my usual role of providing technical expertise on
aquaculture to providing information on forming a cooperative. Use of
resources available through the University of California enabled this to
occur. My role in this project was primarily one of providing information.
The motivation of the group accomplished their desired objectives.

On the Humboldt Bay waterfront, several groups and individuals were
interested in the Fishermen’s Building, a large, wooden waterfront
warehouse with 500 feet of dock, owned by the City of Eureka. It had
historically been used us a shipping warehouse, passenger terminal for
coastal steamers, a crab processing plant, and had housed a fishing gear
supply store. Those interested in the building were from the fishing and
aquaculture industries, local farmers market vendors, recreational boaters,
business owners, and a historian.

The group members educated themselves and the community about the
history of the waterfront, tidelands issues, the possibilities for the
Fishermen’s Building, and examined what other communities had done with
their waterfront. We exchanged information they researched, participants
gave historical tours of the waterfront to interested individuals, and made
several displays at public events. Sometimes city staff attended the meetings
and often asked for advice or information on particular aspects of
waterfront revitalization. Communication between the individuals and
groups involved led to a Request for Proposal for redevelopment of the
Fishermen’s Building. The group worked with one applicant who used the
plan the group developed and was granted the redevelopment rights to the
building.

Kurt Byers

Alaska Sea Grant College Program
- University of Alaska

Fairbanks, AK, USA 99775-5040

Ph (907) 474-6702

Fax (907) 474-6285
Email FNKMB1@aurora.alaska.edu
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NOAA’s NEWARK BAY WATERSHED PROJECT:
USING A WATERSHED APPROACH IN SUPERFUND

L. Jay Field,
NOAA/National Ocean Service
Jackie McGee and Al Hielscher,

Genwest Systems
Tim Hammermeister and Corinne Severn,
EVS Consultants
Diane Wehner,
NOAA/National Ocean Service

Introduction

The management of complex watershed issues is made easier by the ability
to quickly examine and display varied combinations of information at
different spatial scales. The National Oceanic and Atmospheric
Administration (NOAA) Coastal Resources Coordination Branch (CRCB)
has developed a watershed database and mapping system to link and display
information regarding contaminant sources, sediment contaminant and
toxicity data, distribution of natural resources, and possible habitat
restoration projects. The primary goal of these CRCB watershed projects
is to collect and organize available information which can be used to
prepare geographical presentations that will be useful in addressing
important issues on a watershed basis.

NOAA CRCB has applied this approach to four pilot watershed projects for
different areas (Newark Bay, San Francisco Bay, Christina River, and
Calcasieu Estuary). Although each of these projects has its own particular
focus, they share a common framework that promotes data-sharing and
allows analysis tools developed for one project to be applied in other areas.
The main objectives of these projects are to provide coastal resource
managers with information and tools to support decision-making for issues
concerning site remediation, dredging and disposal of contaminated
sediments, and habitat restoration. These projects use the same database
structure and mapping application, but the specific information included
varies between the watersheds according to the major objectives for data
analysis and presentation.

The Newark Bay Watershed is in an highly industrialized area of

northeastern New Jersey, almost entirely within the metropolitan area of
Greater New York City. Chemical contamination from seven Federal
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Superfund sites within the watershed may seriously threaten aquatic biota
and their habitats. Other sources of contamination in the watershed include
industrial discharges, municipal wastewater discharges, accidental spills,
and non-point stormwater runoff. Since 1983, the watershed has been
subject to fishing advisories and closures due to PCBs, dioxin, and
chlordane contamination. In addition, required navigational dredging in
Newark Bay has bheen delayed because the sediments are too contaminated
for open-ocean disposal. No other disposal sites are available. As the
Department of Commerce- designated trustee for marine resources, NOAA
CRCB works closely with the U.S. Environmental Protection Agency and
other agencies to both evaluate and mitigate the effects of releases of
hazardous waste into the coastal zone. Because of the number of Superfund
sites within the Newark Bay watershed and the importance of the area both
for NOAA trust resources and commercial uses, NOAA included the area
as a watershed pilot project.

The approach combines NOAA’s mapping application, MARPLOT™, with
a relational database system developed in a commercially available software
program. This software combination promotes information sharing between
users within the geographic area, and provides a rapid and convenient way
to create map displays of summarized or unsummarized data. The system
provides a flexible selection of scale, which means that the user can examine
detailed information on a selected site vicinity or expand the view to put
data from the site into a broader watershed context. The primary data
types stored in the relational database system include sediment chemistry,
sediment bioassay, and tissue chemistry data. The watershed database and
mapping programs run on standard desktop Macintosh and Microsoft
Windows-based personal computers.

Document Catalog

Creation of a document catalog is the first step in the process. This catalog
compiles all of the available studies that have sediment chemistry, tissue
chemistry, or biological effects (primarily sediment bioassay) data from the
watershed. The catalog synopsizes each study, describes the amount and
type of data available, and describes the form of the available data (the
electronic format, if available). Distribution of the catalog among other
groups working in the watershed makes it possible to determine whether
important studies have been overlooked. The catalog also plays an
important role in identifying the studies with the highest priority for
incorporation into the watershed database. Updates to the document
" catalog are made as new information becomes available,
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Database

Following the review of studies with data from within the watershed,
available sediment chemistry, tissue chemistry, and sediment bioassay data
sets were prioritized for addition to the database. Data sets were selected
based on a number of factors, including the year of sample collection,
availability in electronic format, and data quality. Most data were imported
directly into the database from electronic spreadsheets provided by the
study investigators. Primary data categories include both surface and
subsurface sediment chemistry, tissue chemistry, and sediment bioassay
data.

The watershed database was developed in Microsoft FoxPro™, which
provides the advantages of a relational database and a cross-platform
application. The database makes it possible to store a large amount of
detailed information from a number of different studies in a standardized
format while maintaining easy access and flexible import and export
capabilities. Relational Query By Example (RQBE), an important feature
of the database, allows detailed queries of the database without the need for
programming. The database software also has a powerful programming
language for more complex queries. Users can save database queries and
programs in a menu of available options tailored to their requirements.
The queries are used to provide data to the mapping application or to other
applications (e.g., statistical or graphics packages) for further analysis.
Data transfer to other users is straightforward, since the database files are
in a standard "Xbase" format, which is directly usable by many other
software packages. In addition, data can be exported in a wide variety of
other file formats.

Mapping

Mapping Application for Response, Planning, and Local Operational Tasks
(MARPLOT™) is a general-purpose mapping application program developed
by NOAA for use with its Computer-Aided Management of Emergency
Operations (CAMEO™) program. MARPLOT allows the user to create,
view, and modify maps quickly and easily. Objects on these computer maps
can be linked to data in other programs. MARPLOT is also a cross-
platform application that is designed to run on both IBM-compatible and
Macintosh personal computers. Because of relatively small system and
memory requirements, it can easily run on desktop computers and is very
portable.

Electronic base maps for the Newark Watershed Project were obtained from
Bureau of Census Tiger data files. Base maps of the watershed area also
include additional data layers such as the location of National Priority List
sites and National Pollutant Discharge Elimination System-permitted
facilities. Database queries can be directly linked to the MARPLOT maps.
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Application to Superfund Site Investigations

The database-mapping system has a number of direct applications to
Superfund site investigations. The system provides a flexible selection of
scale, which means that the user can focus on the immediate site vicinity or
expand the view to put data from the site into a broader watershed context.
The primary data types stored in the database include sediment chemistry,
sediment bioassay, and tissue chemistry data.

Simple queries of the database produce maps showing the locations of all
sediment chemistry samples for each individual study or for all studies
combined. Maps of individual contaminant distributions are useful for
identifying hotspot areas or contamination gradients. Maps of sediment
chemistry also may be useful in identifying areas or sites that do not appear
to be a source for a particular contaminant., Sediment chemistry data
includes both surface and subsurface data. Chemical concentrations can be
compared to available sediment quality guidelines to determine the number
of guidelines exceeded by an individual sample, which can be helpful in
prioritizing areas based on the degree of contamination. Maps displaying
existing sediment chemistry data from several studies were recently used to
help select sampling locations for a Superfund site remedial investigation in
the watershed.

Sediment bioassay data include both detailed information on the specific test
used and information on the test performance (e.g., control survival) that
is important in evaluating the test’s quality. Maps can be easily prepared
displaying the locations of toxic and non-toxic samples. The combination
of sediment bioassay results and sediment chemistry data can help prioritize
areas for further study or remedial action.

Tissue chemistry sample data includes details on the organism sampled such
as the species, tissue type, size, sex, percent lipid, and number of organisms
composited. Maps can be prepared showing the tissue concentrations of
bioaccumulative contaminants such as dioxin, PCBs and mercury. Although
most tissue data cannot be associated with a specific sediment sample, the
tissue data from a specific location can be linked to sediment chemistry data
from the same station area to calculate bioaccumulation factors. This can
be useful in developing sediment cleanup levels.

Summary

The watershed project, while still in the development phase, already has
provided important benefits to different user groups and enhanced
cooperation and data sharing. Combining all the data from a Superfund
remedial investigation with other recent data in a single database-mapping
system helps investigators associate the distribution of contaminants with
specific sites, Combining restoration information with contaminant data
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can facilitate selection of restoration sites with a high potential for success.
The resulting integrated data and graphical displays make a powerful tool
for sharing and presenting information and accommodating the data needs
of managers. The database-mapping system has several important
applications to watershed investigations because it allows users to:

1. Evaluate multiple data sets within a geographic area;

2. Identify chemical concentration and toxicity gradients;

3. Prioritize problem areas based on sediment chemistry, sediment toxicity,
and tissue chemistry;

4. Catalog and evaluate potential restoration habitats;

5. Identify important data gaps; and

6. Add and share new information,

The Newark watershed pilot project database-mapping system is proving
useful throughout the Superfund remedial decision-making process, from
identifying locations for the collection of additional samples, to providing
the historical context for interpreting the data. This is a versatile tool that
can be applied to many different coastal resource issues and improve the
effectiveness of coastal resource managers.

L. Jay Field

NOAA/National Ocean Service

Hazardous Materials Response and Assessment Division
7600 Sand Point Way N.E.

Seattle, WA, USA 98115

Ph (206) 526-6404

Fax (206) 526-6941
Email Jay Field@hazmat.noaa.gov
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THE NOAA CHRISTIANA RIVER WATERSHED PROJECT

Gayle Garman, Peter Knight, and
Mary Baker Matta,
NOAA/National Ocean Service;
Benjamin Perkowski, Tim Hammermeister,
Corinne Severn, and Kimberly Stewart,
EVS Consultants;

Jackie McGee and Al Hielscher,
Genwest Systems

NOAA and other agencies serve as natural resource trustees for species and
habitats managed by the federal government on behalf of the public and
future generations.  Under the authority of the Comprehensive
Environmental Response, Compensation, and Liability Act (Superfund), the
Coastal Resources Coordination Branch (CRCB) of NOAA’s Hazardous
Materials Response and Assessment Division works with EPA and other
agencies to ensure that public trust species and habitats affected by
hazardous material releases are remediated, restored, or replaced.

In cooperation with federal and state natural resource agencies, and the
New Castle County Water Resources Authority, NOAA CRCB has
undertaken a combined resource mapping and database project for the
Christina River Watershed. The Christina River discharges to the Delaware
River, immediately south of the city of Wilmington, Delaware. The
Christina River Watershed consists of the Christina River, the Brandywine
River, White Clay Creek, Red Clay Creek, and the wetlands and tributaries
associated with each waterway (Figure 1). This watershed contains three
Superfund sites in the process of remediation, several state hazardous waste
sites, and numerous other potential contaminant sources. The state of
Delaware has identified several large projects that would improve conditions
for species found along the rivers, and other public and private
organizations are undertaking habitat enhancement projects. However,
existing contamination in the waterways may impede the success of these
habitat restoration projects unless information regarding contaminant
distribution is part of the planning process. The goal of NOAA’s Christina
River watershed project is to facilitate successful remediation and
restoration at an ecosystem scale by collecting data gathered by other
agencies; using a relational database to organize, store and manipulate the
data; and analyzing the data spatially through an easy to use geographic
display program created by NOAA,

Once the project goals are defined, project participants make a thorough
search to identify sources of pertinent information. The sources are
contacted to explain the purposes of the project and encouraged to share
relevant information with the incentive of future information exchange.
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NOAA'’s watershed projects do not generate new data, and the utility of the
project is dependent upon data availability from other sources. However,
any area with active Superfund investigations generally is rich in high
quality, publicly available data relating to degree and location of
contamination. In order to minimize data entry requirements, it is
preferable to obtain electronic data files in database or spreadsheet format.

The information obtained from outside sources is abstracted and compiled
to create the first product, the Document Catalog. The Document Catalog
is a detailed reference list of reports and data sets associated with the
watershed. Each report is reviewed by a staff ecologist to abstract detailed
information pertinent to the project’s purpose; including which
subwatershed(s) and type(s) of wetland(s) were studied, any data regarding
species utilization, habitat values, bioassay tests, tissue chemistry, sediment
chemistry, numbers and locations of samples, chemical analytes reported,
and finally, an evaluation of data useability. In addition, each report is
abstracted to provide a paragraph of text describing the report and
providing clarifying information. The abstracted information and the
paragraph of text are entered into the database, which can be queried to
create summary tables listing reports with specific data types and quality
(e.g., bioassay data, wetland data, or species utilization data). These tables
facilitate prioritizing data sets for further analysis and mapping. The
paragraphs describing each report and the summary tables are combined
in a hardcopy Document Catalog for distribution. The collection,
abstraction, and sharing of information from numerous sources, in itself,
facilitates coordination among organizations working on natural resource
issues affecting the watershed.

The project team uses the information in the Document Catalog to select
priority datasets for import into the database. Each dataset must be
evaluated for data quality and utility to ensure that data incorporated into
the project are appropriate for anticipated decision-making. For example,
data from Superfund reports have undergone a data quality evaluation
prior to EPA acceptance. Chemistry data from other sources or from older
reports may not have gone through this process. All laboratory qualifiers
and detection limits are included with sediment chemistry data imported
into the database.

The relational database provides for linking of different files that have a
common field. For example, chemistry data collected at different times but
at one location can be linked through a unique station identifier.
Concentration data for a particular analyte collected in several different
studies can be combined to develop a file and linked map showing the
distribution of the analyte over the watershed. Concentrations for one or
many analytes can be compared to a benchmark concentration and sorted
so that only concentrations exceeding the benchmark will be displayed. In
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addition, it is possible to establish ranges of concentrations to display
gradations of concentration. The resulting files are linked to map layers
which display the spatial relationship between the data and the geographic
features of the watershed.

MARPLOT™ is a public domain program created by NOAA that allows the
user to create and modify baseline maps, map layers, and objects on map
layers. The map layer is a grouping of related objects or data types. For
the watershed projects, public domain GIS sources such as the Bureau of
Census TIGER files and EPA Landview are searched for relevant
geographic data layers to create a baseline map. The baseline map includes
shorelines, rivers and streams, roads, census tracts, railroads, industrial
sites and Superfund sites. Additional data layers showing watershed,
subwatershed, wetlands, habitat characteristics, and species utilization were
added as information became available. New area layers, such as wetlands
or critical habitat, can be created by using the program’s polygon drawing
capability. The linkage of the mapping and database applications also
provides for on-screen display of the database source for each map layer
and map object.

Data from EPA reports are used principally to document contaminant
concentrations at specific sampling station locations. By creating a database
file that locates each sampling station geographically, the chemistry data
stored in the database files can be combined, sorted, and/or transformed to
create a new file which is linked by the unique station identifier to specific
geographic locations. Through the linkage of data to the unique geographic
location a MARPLOT™ data layer is easily created which will display the
data as an icon at the appropriate location. For example, lead
concentrations in soil and/or sediment can be shown as an open circle for
non-detect values, a quarter full circle for values that represent a low risk,
a half-full circle for values that represent a moderate risk, a three-quarter
circle for values that represent a higher risk, and a full circle for values that
represent the highest risk level. Ranges for data representation can be
easily modified.

Conversely, a layer can he created that shows stations where no chemical
risk screening criteria are exceeded, indicating a location that is ideal for
habitat restoration, unless of course, an area of significant contamination
is located in close proximity to the proposed restoration site. Again, using
a mapping application to display the datasets that are related and combined
in the database allows the decision-maker to review all the data, or only
- selected data, in its spatial context and relate the analytical data to
distribution of resources.

The ease with which a non-technical user can scan the information that is

geographically organized in MARPLOT™ provides easy access to the
combined data sets in an broad range of scales. The increased ease of data

25



access, organized in a geographic context, facilitates planning and
coordination between specific projects to optimize successful restoration at
a watershed scale. The combined use of mapping and database files to
assimilate, manipulate, and display data creates a comprehensive catalog of
reports and MARPLOT™ map and data layers relevant to the study area
and focus; provides an off-the-shelf mechanism that can run on desktop
computers to edit, combine, and compare all of the database information
at any user defined scale; and generates data layers that can be exported
with a translator to ASCII files suitable for importing into GIS systems.

Advantages of NOAA’s Method:

1. A single document locates and describes all available reports, datafiles,
and information sources, to facilitate coordination among individual
projects.

2. Geographic display of data provides an easy to use mechanism for a
range of analyses, from identifying significant data gaps to planning of
broadscale restoration.

3. The ability to combine information from throughout the watershed
facilitates consideration of ecologic linkages such as hydrologic transport of
contaminants, and migration of fish species.

The project is proceeding in steps and increasing in utility as new data
become available. Currently, the project includes information on areas and
sources of contamination, large and small scale hydrology, utilization of
aquatic habitat by trust resource species, and potential areas for mitigation
or restoration. In cooperation with the other natural resource agencies,
NOAA continues to collect, organize, and analyze data and reports in order
to optimize wetland mitigation and restoration projects which will support
the longterm recovery of aquatic resources in the watershed. Information
developed through the project is shared to improve the efficiency and
effectiveness of all agencies in their mutual goal of improving the
environment of the Christina River Watershed.

Gayle Garman

NOAA/National Ocean Service

Coastal Resources Coordination Branch
7600 Sand Point Way, NE

Seatile, WA USA 98115

Ph (206) 526-4542

Fax (206) 526-6865
Email ggarman@hazamt.noaa.gov
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Figure 1. Location of the Christina River Watershed in northern Delaware.



REMEDY SELECTION AND MONITORING:
A LOCAL SUCCESS STORY

Mary Baker Matta, NOAA/National Ocean Service
Chris Beaverson, NOAA/National Ocean Service
Chris Cora, EPA Region 10

Background and Site History

The NOAA Coastal Resource Coordination (CRC) Branch serves as a
natural resource trustee under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). CERCLA provides a funding
mechanism and decision-making framework for the cleanup and restoration
of hazardous waste sites (Figure). The U.S Environmental Protection
Agency (EPA) oversees CERCLA, and various natural resource trustee
agencies (including states, tribes, and other federal agencies in addition to
NOAA) advise the lead agency on cleanup strategies that protect natural
resources. The law provides EPA with a number of alternative approaches
to cleaning up waste sites and encourages voluntary participation by
responsible parties. This abstract describes a site where responsible parties
are cooperatively working with EPA, NOAA, and other trustee agencies to
provide a cleanup that will protect human health, the environment, and
natural resources.

The Strandley-Manning Superfund site is located at the head of Burley
Lagoon on south Puget Sound near Purdy, Washington, Surface runoff and
shallow groundwater from the site discharge to an on-site stream. The on-
site stream is spring-fed and is fewer than 0.5 km long. There is a series
of three small ponds along the stream. The stream flows into Burley
Lagoon through shallow tidal creeks which meander through a salt marsh.
The site is wooded with a canopy dominated by western red cedar.

The site was used for scrapping and salvaging electrical transformers
between 1972 and 1983. To recover metals, the transformer cores were
burned. Not only were waste transformer oils containing polychlorinated
biphenyls (PCBs) stored in a leaky rail tank, they were burned for heat,
used as hydraulic fluid in vehicles on site, and used as a dust suppressant
on roads. As a result, soil and sediment throughout the site were
contaminated with PCB compounds, and some areas of soil contained
elevated concentrations of dioxins produced by the burning of PCBs.

EPA conducted an initial removal action in 1985-86 to remove 10,000 cubic
yards of soil contaminated with PCBs and dioxins. A siltation basin on the
stream (containing sediments and surface water behind a dam) prevented
runoff of contaminated sediments. This removal action was followed by



extensive monitoring of groundwater, stream and marsh sediment, and
estuarine organisms downstream of the site.

Since EPA’s initial removal action, the responsible parties have conducted
an investigation under EPA’s oversight and are planning another removal
action under an administrative order on consent. This cooperative order
directs the voluntary group, led by Seattle City Light, to take action at the
site. Cleanup goals were selected for the site soils and sediments to meet
sediment and soil management standards set by the State of Washington for
the protection of human health and the environment.

NOAA'’s Studies

During the process of selecting cleanup goals for the site, the responsible
parties noticed that there were cutthroat trout residing in the stream. The
installation of the containment dam apparently trapped a small number of
fish in 1986. The small size of the stream makes it unlikely that the fish
in the stream were year-round residents before the construction of the dam.
Since the sediments in the pond and lower reaches of the stream have been
highly contaminated with PCBs, and PCBs are known to cause reproductive
problems in fish (Von Westernhagen et al., 1981; USACOE, 1988), NOAA
was concerned that these fish might be suffering adverse effects from PCB
exposure.

During NOAA’s initial investigations at the site in February 1994, the
unexpected observation was made that, out of 19 adult fish collected in the
pond, 17 were spermeating males and two were of unknown sex. Because
there were no mature females found in the pond, the original design of the
study (to determine early life stage survival by spawning site females) was
not feasible. However, this raised the question of why there were no
females in the pond.

In addition to the known adverse effects of PCBs on early life stages of fish,
PCBs are known to be endocrine disrupters. Some PCB compounds appear
to act as estrogenic compounds (Korach et al., 1988). There are some
indications that PCBs can influence sex determination (Colborn and
Clement, 1992; Crews ef al., 1995).

Therefore, an investigation was initiated to determine whether: 1) fish at the
site are contaminated with PCBs; 2) sediments from the site have the
potential to reduce egg hatchability and larval survival and alter sex ratios
in trout; and 3) male fish in the pond are genetically female (and reversed
sex during sexual differentiation). The reproductive success of the pond
males will also be evaluated.

The first objective was met by chemical analysis of muscle tissue of five fish
from the on-site pond and four fish from an uncontaminated reference site
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in the Olympic National Forest. Individual PCB congeners were measured
and summed to calculate total PCB concentrations. Results indicate that
fish taken from the pond were highly contaminated with PCBs (muscle
tissue contained an average total PCB concentration of 48 ppm wet weight,
as compared to 0.014 ppm at the reference site).

The second objective was evaluated by exposing fertilized eggs of trout to
extracts of pond sediment and to whole sediments from the pond under
laboratory conditions. Embryos and newly hatched larvae were also placed
in cages just above the sediments of both the contaminated pond and a
relatively uncontaminated reference pond on the site. Preliminary results
indicate that the extracts of sediments taken from the lower pond were
extremely toxic to eggs and larvae, with 98-100% mortality in larvae within
a few hours of exposure. Eggs and larvae caged in the pond over sediments
of the lower pond exhibited reduced survival when compared to controls.
However, survival of eggs exposed to pond sediments under laboratory
conditions did not differ from those exposed to control sediments. Sex
ratios of surviving fish were similar in all groups.

The third objective was met by fertilizing eggs of coastal cutthroat from an
uncontaminated reference site with sperm from male fish from the
contaminated pond. Endpoints include fertilization success, hatch success,
larval survival through yolk resorption, and sex ratios of offspring. Male
fish from the reference site were used as a comparison to evaluate
reproductive success and interpret sex ratios of offspring. The investigation
of reproductive success of male fish from the pond is underway.

Cleanup Plans

Based on the results of the initial investigations and EPA’s cleanup goals,
a removal action has been planned for the summer of 1996. Fish have been
removed from the site and are temporarily residing in an artificial pond
nearby. The influx of shallow groundwater to the head of the stream will
be controlled and clean water will be diverted around the stream to
discharge into Puget Sound. Sediment movement and erosion will be
prevented. Approximately 3,500 cubic yards of sediment and soil will be
removed, temporarily stockpiled, and dewatered on the site, Very highly
contaminated soils (those containing more than 300 ppm PCBs) will be
incinerated, and other soils will be landfilled. The excavated areas will be
backfilled with clean material and graded. The stream channel will be
recreated, banks will be stabilized, and in-stream structures will be placed
to create fish habitat. Contaminated water generated during the removal
will be treated before discharging back to the lower stream. Air quality will
also be monitored during the removal.
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The riparian wetland area will be revegetated with native species, and fish
will be reintroduced to the stream when the benthic community has
recovered sufficiently. After it is established that the sediments in the Jower
pond are not contaminated, the containment dam will be removed and the
connection to Puget Sound will be re-established.

Monitoring Plans

The responsible parties have agreed to conduct an extensive monitoring
program to validate that the removal action protects the environment.
Sediment concentrations will be monitored for five years after the removal
action to ensure that they remain below target concentrations. The health
of the plantings established during revegetation of the site will be monitored
for the first three years after planting. The benthic community in the
stream will be monitored annually for five years or until it is determined
that the community would be able to sustain fish (whichever comes first).
Stream flow and the structural stability of banks will be monitored for five
years. Finally, the suitability of the stream to support fish will be
evaluated. Temperature and pH will be monitored on the same schedule as
sediment sampling. Once the dam has been removed, the use of the stream
by fish will be monitored for two years.

Actions to modify the remedy will be taken if sediment or soil samples
indicate that the cleanup goals are not met. Dead plants will be replaced
within the first year. Within the first three years, an 80% plant survival
rate would be considered successful. Benthic community data will be used
with chemical concentrations in sediment to determine whether any
observed sediment contamination requires additional action. Temperature
and Ph must meet state guidelines for water quality before fish can be
reintroduced. Stream stabilization structures that prevent fish passage or
create a hazard will be repaired. If a section of the stream disappears and
flows underground after the first year, alternatives will be undertaken to
seal the substrate.

Conclusion

The investigation and cleanup of the Strandley Manning Superfund site
provides an excellent example of a cost-effective, cooperative solution to an
environmental problem. The risk that the site poses to human health, the
environment, and natural resources should be substantially reduced or
eliminated by the remedy, and the monitoring program will confirm this.
NOAA supported EPA’s selection of a remedy by conducting chemical
analysis of sediment and fish, and evaluating the threat that contamination
presents to fish. By working together creatively, the responsible party,
EPA, and the natural resource trustees were able to save substantial
administrative and legal costs for all parties.
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NOAA ENVIRONMENTAL TECHNICAL ASSISTANCE
TO STATE SUPERFUND PROGRAMS

Alyce T. Fritz, NOAA/National Ocean Service
Helen E. Hillman, NOAA/National Ocean Service

NOAA'’s Responsibilities as a
Natural Resource Trustee

NOAA, the National Oceanic and Atmospheric Administration, is a Federal
environmental science and service agency housed in the U.S. Department of
Commerce. One of NOAA’s responsibilities is to serve as a trustee for
marine and coastal natural resources including anadromous fish, marine
mammals, and coastal habitat. NOAA’s trusteeship is broad, deriving from
a number of authorities including but not limited to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA, or
Superfund); the Oil Pollution Act; the Clean Water Act; the Magnuson
Fishery Conservation and Management Act; the Endangered Species Act;
the Marine Mammal Protection Act; the Marine Protection, Research, and
Sanctuaries Act; and the Coastal Zone Management Act. NOAA is
entrusted with the protection and management of the resources listed under
these statutes. At coastal hazardous waste sites, NOAA coordinates with the
lead agency for cleanup and with co-trustee agencies to ensure that natural
resources are protected and restored by cleanup measures to the maximum
extent possible.

NOAA’s Coastal Resource Coordination Program

NOAA believes that ecological risk should be addressed as an integral part
of the cleanup process wherever possible. If natural resources are not
protected by a cleanup, the only alternative available to trustees is a natural
resource damage assessment. While an effective tool, natural resource
damage assessment costs more money and takes more time to bring about
restoration than does designing a protective cleanup in the first place,
Integrating natural resource concerns early in the process by working
closely with lead clean up agencies is more efficient and often more effective
in ensuring natural resource protection.

NOAA created the Coastal Resource Coordination program to use the
remedial process as a means to address natural resource injury. Since 1985,
NOAA has been placing environmental scientists, called CRCs, in EPA
regional offices. There are now 11 CRCs in the 7 EPA regions along the
Pacific, Atlantic, and Gulf coasts, and in the Great Lakes (see Figure 1
preceding this ahstract). Field staff are supported by a core of 10 scientists
located in the program’s headquarters office in Seattle, Washington. CRCs
work with EPA remedial project managers (RPMs) through all phases of
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hazardous waste site removal and remedial actions, CRCs help EPA to
identify and list sites with natural resource concerns; scope and review
remedial investigation plans, feasibility studies, and remedial action work
plans; conduct ecological risk assessments and determine risk to natural
resources; evaluate methods and standards for final cleanup requirements
and protective cleanup levels; recommend cost-effective approaches to
remediate sites and minimize coastal resource impacts; achieve more timely
and comprehensive settlements; and coordinate technical issues among
trustees.

NOAA input to the cleanup process is critical to minimizing ecological
impact during the remedial process and ultimately to protecting and
restoring marine and coastal natural resources. EPA offices have
traditionally emphasized human health risk assessment, frequently leaving
little money or staff time for ecological risk assessment activities. If
investigations and risk assessments fail to address ecological receptors, the
resulting cleanups do not protect natural resources. NOAA provides vital
information about the resources at risk and the likely effects of
contamination on those resources. NOAA also provides technical assistance
in ecological risk assessment, environmental sampling and monitoring, and
remedial design to help EPA achieve protective cleanups that will enhance
recovery of coastal habitats and fisheries.

Current NOAA Assistance to
State Cleanup Programs

EPA is not the only agency that benefits from the activities of NOAA’s CRC
program. NOAA has a mandate to coordinate with other trustee agencies
in implementing its authorities under CERCLA. Although not specifically
funded to do so, NOAA has assisted States in dozens of site-specific and
watershed-level projects over the past few years. Six examples of such
coordination are given below:

Eastern Gas and Fuel

The Eastern Gas and Fuel site is an 3.3-ha parcel located in Everett,
Massachusetts along the Island End River, a small estuarine tributary to the
Mystic River and Inner Boston Harbor. The site was a former coal tar
processing facility that has contaminated the Island End River’s intertidal
and subtidal sediments with high concentrations of polycyclic aromatic
hydrocarbons (PAHs). Independent studies by academic researchers also
have found the abnermal occurrence of tumors in resident fish.

Although the responsible parties have completed work to isolate the coal tar
from the river by building a bulkhead, a substantial sheen is still evident in
the river adjacent to the site. The Massachusetts Department of
Environmental Protection (MADEP) and the U.S. Coast Guard have worked

35



with the responsible parties to take further measures to eliminate the sheen
without much success. NOAA will meet with MADEP and the Coast Guard
to examine this issue and to help develop solutions to this problem. NOAA
has provided valuable technical input and reviews of the Phase 1 and 2
River Study Workplans to MADEP and will be meeting with MADEP and
the PRP group to discuss potential remedial measures. Not only has NOAA
been able to lend technical expertise to the process, but NOAA’s interest in
the site as a Federal trustee has strengthened the State’s enforcement case.
Before NOAA’s involvement, the PRPs showed little interest in performing
site-related studies. The combined efforts of the State, Coast Guard, and
NOAA help ensure that remedial action will be taken.

Global Landfill

The Global Landfill is a 60-a non-hazardous waste landfill in Old Bridge
Township, Middlesex County, New Jersey. It borders Cheesquake Creek
Tidal Marsh which flows to Cheesquake Creek and on to Raritan River and
Raritan Bay just 2 mi away from the landfill.

Global Landfill is a state-lead site where the New Jersey Department of
Environmental Protection called upon NOAA’s expertise to evaluate
potential contamination of the marsh. NOAA reviewed the RI/FS in 1993
which suggested metals were migrating from the landfill to the marsh, but
it was not clear if the contaminants were bioavailable. NOAA went on
several site visits with the state and assisted them in designing a
biomonitoring program which included fiddler crab bioaccumulation studies
and sediment toxicity tests. The data collected during the biomonitoring
indicated that leachate seeps were toxic and possibly, toxicity extended into
the marsh.

With NOAA’s help, the state was able to develop a reasonable remedy and
monitoring program that met all the trustees’ needs. The landfill will be
capped and the leachate collected and treated resulting in minimal exposure
to ecological receptors in the marsh and creek. A 5-year monitoring
program will begin once the capping and leachate collection systems are
completed. NOAA will continue to provide technical review of monitoring
data to ensure effectiveness of the remedial measures.

Naval Radio Transmitting Facility Driver

Naval Radio Transmitting Facility (NRTF) Driver is located in a
predominantly rural setting of Virginia and occupies 245 ha of low-lying
land adjacent to the tidal streams and marshes of the Nansemond River.
The property was first used by the U.S. Navy as a Naval Air Station
(Monogram Field) during World War II and between 1952 and 1955, NRTF
Driver was constructed. In 1972, the Navy transferred 84 ha of
undisturbed salt marsh along the Nansemond River and Oyster House
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Creek to the U.S. Department of the Interior (DOI) to form the Nansemond
National Wildlife Refuge. In 1993, NRTF Driver was slated for closure,
and by 1994 all mission operations had ceased. Currently, portions of the
facility are undergoing investigation and cleanup prior to transfer from the
Department of Defense, while other "clean" parcels have already been
conveyed.

Remedial activities at NRTF Driver are managed by a cleanup team
composed of project managers from the Navy, EPA Region III (EPA), and
the Commonwealth of Virginia (Virginia). In addition, the Navy has
established a Restoration Advisory Board, composed of federal, state, and
local representatives, to allow for community participation in the cleanup
and closure process at the facility. Since 1989, NOAA CRCs and Virginia
project managers have cooperated with the Navy and EPA in the cleanup
process at NRTF Driver. Through frequent meetings, conference calls, and
correspondence, mutually acceptable solutions for managing the individual
hazardous waste sites have been developed.

An example of the benefits of the cooperative effort at NRTF Driver is the
solution for remediation developed for a polychlorinated biphenyl (PCB)
contaminated site (Site 5) located in a wetland that drains to Star Creek.
Initially, the Navy removed the PCB transformers and highly contaminated
soil adjacent to the PCB spill site. After removing these source areas, the
Navy was reluctant to consider additional action despite high residunl PCB
levels in the surrounding wetland. The Navy’s reluctance was based
partially on engineering and cost considerations. Through a cooperative
effort involving technical expertise from both NOAA and Virginia, an
alternative for addressing PCB "hot spots" at Site 5 was developed by the
Navy. The NOAA CRC worked with the Navy and EPA RPMs to provide
the Navy with sound scientific data to support the additional cleanup,
guidance on cleanup goals, and suggestions for restoration of the impacted
wetland. A bioaccumulation study conducted by Virginia and funded in
part by NOAA, also helped to document PCB impacts and the extent of
residual contamination related to Site 5. The Navy was able to use the
technical input to develop and implement a comprehensive and permanent
remedy, which satisfied the concerns of both NOAA and Virginia for
protection and restoration of the Site S wetland area.

ALCOA

The ALCOA (Point Comfort)/Lavaca Bay site is located on the eastern
shore of Lavaca Bay, an embayment of the Matagorda Bay estuarine
system, on the Texas Gulf coast. The Matagorda Bay system serves as
habitats for finfish such as red drum, black drum, and Atlantic croaker;
shellfish such as razor clams, oysters, blue crabs, and stone crabs; and
benthic invertebrates. A mercury cell chlor-alkali plant, operating on the
site from 1965-1979, used brine to produce chlorine gas for sale and sodium
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hydroxide solution for bauxite refining. Mercury was used in the process
as the cathode and was discharged as part of the waste stream into Lavaca
Bay. Additional mercury was released to the atmosphere from a mercury
reclamation/retorting facility at the plant. The estimated amount of
mercury discharged to Lavaca Bay is 44,000 kg (100,000 Ib).

NOAA was informed of mercury contamination in Lavaca Bay and its biota
in November 1989. After researching the problem, NOAA acted as the
catalyst for the coordination of efforts among natural resource trustees,
including the Texas Parks and Wildlife Department, the Texas Water
Commission (now Texas Natural Resource Conservation Commission), the
Texas General Land Office, and the U.S. Department of Interior. The
trustees, lead by NOAA, decided to work with EPA to determine what could
be done to clean up Lavaca Bay. The trustees working together,
successfully petitioned the U.S. EPA to perform a preliminary assessment
of the risks presented by the site. In the interim, the trustees began a
damage assessment focused on restoring Lavaca Bay. When in 1994, EPA
placed Lavaca Bay on the National Priorities List, the trustees decided to
address risks/injuries to public resources through the EPA remedial process
with the NOAA CRC playing a key role as liaison for technical and trustee
issues to endure that efforts are coordinated successfully. Together, EPA,
the trustees and the PRPs are designing a thorough approach to ecological
risk assessment, remediation, and accelerated restoration.

Alaska Pulp Corporation

The Alaska Pulp Corporation site is a recently closed wood processing plant
in Sitka, Alaska on Silver Bay. Several contaminants found in the
sediments and water of Silver Bay, including 4-methylphenol, benzoic acid,
phenol, copper, and zinc, are at levels that may threaten the health of
aquatic organisms. Organic material, built up during the plant’s operation,
has formed a blanket of solids on the seafloor that depletes oxygen in
sediments and bottom water, greatly impacting benthic organisms.

The Alaska Department of Environmental Conservation has the lead for the
remedial cleanup and has requested NOAA’s technical support. The
remedial process will be under close scrutiny by the small community of
Sitka which has a large stake in natural resource concerns and related
economic issues. Alaska highly values NOAA’s national expertise in
sediment contamination and potential ecological effects. NOAA’s unbiased
perspective, and years of experience in waste site investigation and
mitigation of ecological risk to the remedial process helps ensure the
technical credibility of the efforts to characterize and reduce the risks of
contamination to the community.
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Rhone-Poulenc/Zoecon Corporation

From 1926 until 1971 the Rhone-Poulenc/Zoecon Corporation site in East
Palo Alto, California produced herbicides and sodium arsenite compounds
in underground tanks, Numerous releases to the air, soil, and surface
water and several floods have allowed arsenic and other metals to migrate
off-site. High arsenic levels in groundwater and soils have caused concern
among nearby residents, while arsenic in the tidal wetland next to the
property may pose a risk to fish, invertebrates, birds, and mammals,
including the endangered salt marsh harvest mouse.

The State of California’s Regional Water Quality Control Board is lead
agency for cleanup. Work to stabilize and remove the worst of the
contamination has already taken place. The Board requested NOAA’s
assistance in characterizing the ecological risk to the wetland. NOAA has
worked with the Board, the U.S. Fish and Wildlife Service and the
responsible party to identify resources of concern, develop sampling plans,
choose appropriate reference sites, and design a solid and defensible
ecological risk assessment plan. The site has been hailed by both the State
and responsible party as an example of how cooperation among all
concerned parties can lead to a protective remedy without significant legal
costs or delays.

Increasing State Responsibilities:
How NOAA Can Help?

For years, states have been responsible for most of the nation’s hazardous
waste cleanups. If the Superfund reauthorization bills now being considered
by Congress are any measure, states’ responsibilities will only increase in
the future.

NOAA is interested in further developing state partnerships through a pilot
project to place CRCs in state Superfund offices to provide states with the
same kind of technical assistance currently provided to EPA. The pilot
project would ideally involve three to five coastal and Great Lakes states
with strong Superfund programs. NOAA would place CRCs in state
Superfund program offices for a trial period of two years. The CRCs
would work exclusively on state-lead sites. The program could be expanded
after that time if other states expressed interest., Both states and NOAA
stand to benefit from such a cooperative program. The states would gain
a partner with extensive expertise and co-trustee authorities. The project
would enable NOAA to better protect its trust resources by helping design
consistent, comprehensive, and environmentally protective remedies at state
sites. Coastal resources and habitats would benefit from quicker, more
protective contaminant cleanups.
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Two potential roadblocks exist: funding and staffing. NOAA proposes a
shared funding arrangement, where the participating states and the federal
government each pay half of the costs associated with the pilot program,
The federal contribution would come from the Superfund monies allocated
to state programs. Since NOAA has been under a hiring freeze for more
than a year, with no thaw in sight, positions may have to be supplied by
Intergovernmental Personnel Assignment (IPA) agreements with
participating states.

Any states interested in further information about this pilot project are
asked to contact Dr. Alyce Fritz.

Alyce T. Fritz

Coastal Resource Coordination Branch

NOAA/NOS/Hazardous Materials Response and Assessment Division
7600 Sand Point Way N.E.

Seattle, WA, USA 98115

Ph (206) 526-6305

Fax (206) 526-6941
Email Alyce_Fritz@hazmat.noaa.gov
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Session B1, Part II: Dealing with an Angry Public: Facilitating Conflict
Resolution

Session Co-Chairs: Sylvia Skratek, Mediator/Facilitator and Robert
Whitener, Jr., Northwest Indian Fisheries Commission

See text under Session Al, Part L.
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Session B2: Managing Watersheds for Water Quality and Quantity
Chair: Cal Sawyer, NOAA/National Qcean Service

THE COAST MAY BE GETTING DIRTIER
DOWNSTREAM FROM THE 104TH CONGRESS

Tim Eichenberg,
Center for Marine Conservation

The Clean Water Act (CWA) has made major progress in improving the
water quality of our nation’s rivers, lakes, and coastal waters since it was
enacted in 1972, It has improved the treatment of sewage and industrial
discharges, slowed the loss of wetlands, and brought back to life once nearly
hopelessly degraded waterbodies. However, the 104th Congress is
reauthorizing the CWA and bills passed by the House in 1995, and pending
in the Senate, threaten to undermine the substantial progress in water
quality that has occurred over the past quarter century. Even if pending
reauthorization bills ultimately fail, Congress is also considering ancillary
measures that would set back the clock on water quality protection by
severely reducing appropriations for the Environmental Protection Agency
(EPA), attaching anti-environmental riders to funding bills and continuing
resolutions, blocking unfunded mandates, and promoting legislation on
"takings," cost benefit analyses and risk assessments. If these efforts
succeed, we may return to the days when rivers caught fire, medical wastes
washed up on crowded heaches, and raw sewage was discharged directly
into our waterways.

The Enactment and Goals of the Clean Water Act

The Clean Water Act began in 1948 simply as a federal funding program
for the construction of sewage treatment plants, and it was relatively
successful. By 1971, over $1 billion dollars per year was being distributed
to the states, and 10,000 construction prajects had been funded. But state
water quality standards were weak, and the absence of federal standards
and discharge permits for industrial polluters created great a disparity
among state water pollution control efforts.

Uniform national standards were needed to demonstrate a national
commitment to clean water. Therefore, over President Nixon’s veto, the
Congress overwhelmingly passed the Clean Water Act (ofTicially called the
Federal Water Pollution Control Act) in 1972 to accomplish three goals: (1)
zero pollutant discharges by the year 1985; (2) on a interim basis,
fishable/swimmable waters by the year 1983; and (3) zero toxic discharges
in harmful amounts,
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Judged by these goals, it could be said that the CWA has been largely
unsuccessful. Raw sewage continues to be discharged from combined sewer
overflows and sanitary sewer systems, and many stormwater discharges are
unregulated. Approximately 40% of waters assessed are not
fishable/swimmable. And 200 million pounds of toxics are discharged into
our surface waters yearly. These conditions have led to restricted harvest
in more than one-third of the nation’s shellfish beds, and fish consumption
advisories in 46 of the 50 states.

But the Act has also achieved some remarkable successes. The population
served by sewage treatment plants has risen from 42% in 1971, to over 75%
today. Secondary sewage treatment is up to 80%. Industrial expenditures
on treatment technologies has risen significantly due to CWA requirements,
And throughout the country, rivers, and lakes, once as hopelessly polluted
as the Cuyahoga, Blackthorne, and Hudson Rivers and Lake Erie, are
slowly returning to life. Clearly the CWA has made a difference.

How the Clean Water Act Protects Water Quality

The Act’s biggest gains have resulted from the control of point source
pollution (pollution discharged from pipes). For the first time, the CWA
made illegal the discharge of pollutants into the waters of the U.S. (section
301). A federal permitting system was established for point source
discharges under section 402 called a National Pollutant Discharge
Elimination System permit (NPDES). Sixty-five thousand NPDES permits
have been issued by federal and state agencies (21,000 to sewage treatment
plants, and 41,000 to industrial dischargers) requiring compliance with state
water quality standards, best available technology controls (BAT) for toxic
pollutants, and federal effluent controls for conventional pollutants.
Secondary sewage treatment is now required for all POTWSs, and industrial
discharges into POTWs must be pretreated.

Unfortunately, two significant forms of point source pollution are not
addressed adequately under the CWA: stormwater discharges, which
contain toxics and heavy metals and cause 30% of surface water
impairment; and antiquated combined sewer overflow systems (CSOs)
sanitary sewer systems, which discharge over 165 billion gallons of raw
sewage and more than 1 million pounds of copper, lead, and zinc per year
in 1,100 communities.

However imperfect the CWA point sources discharge program, the Act’s
nonpoint source (NPS) pollution program is far less effective. Polluted
runoff from agriculture, logging, urban development, grazing, mining, and
other activities causes the majority of pollution (about 60%) in our rivers,
lakes, and estuaries. Section 319 of the CWA requires states to develop
NPS pollution plans to identify waters damaged by polluted runoff, and
develop programs to reduce and eliminate polluted runoff "to the maximum
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extent practicable" through the implementation of best management
practices (BMPs). Unfortunately, state NPS plans have been largely
unsuccessful because BMPs are mostly voluntary, state plans lack a
watershed focus, adequate funds have not been provided for
implementation, and adequate water quality standards have not been
prepared.

In 1990, the Act was amended to create an enforceable program to address
the impacts of NPS pollution in coastal areas. Section 6217 of the 1990
Coastal Zone Area Reauthorization Amendments (CZARA) establishes a
program, jointly administered by the EPA and the National Oceanic and
Atmospheric Administration (NOAA), that requires states to implement
enforceable BMPs to reduce NPS pollution from existing and new land uses
"to the greatest degree of pollutant reduction achievable.” State BMPs must
be consistent with federal guidelines, and states that fail to develop adequate
programs risk losing federal funding under the Coastal Zone Management
Act (CZMA). Twenty-seven of the 29 coastal states have submitted their
initial programs for threshold review to NOAA and the EPA under section
6217. CZARA demonstrates that a meaningful approach to addressing NPS
pollution can be developed.

How the Clean Water Act Protects Aquatic Ecosystems

Wetlands perform many extremely valuable functions including flood
control, habitat for fisheries, wildlife, and endangered species, and ground
and surface water quality protection. Since colonial times, the U.S. has lost
about half of all its wetlands. Congress sought to stem the loss of wetlands
by regulating the discharge of dredge and fill material into navigable waters
under section 404 of the CWA. The Army Corps of Engineers issues
permits pursuant to EPA regulations, and requires development within
wetlands to be avoided, minimized, and mitigated or restored if alternatives
are not feasible. The section 404 permitting program has not stopped the
loss of wetlands, but has reduced the loss to about 300,000 acres per year.

The wetlands permitting program is one of the Act’s most controversial
provisions because of its effects on private property, although very few
applications for section 404 permits are denied. Fewer than 1% of the
48,000 permits issued by the Corps were denied in 1994 (not even including
the 50,000 activities that are authorized under general permits).
Furthermore, permits are only required for about 20% of the activities that
destroy wetlands. For example, permits are not required for normal
farming, ranching, and logging practices, the maintenance of dams, levees,
and bridges, the construction of farming and forest roads, and draining,
channelizing, and flood control activities. Nevertheless, the Act’s wetlands
provisions remain a major obstacle to the reauthorization of the CWA in
the 104th Congress.



Other key provisions of the CWA that protect aguatic ecosystems include
section 401, under which federal permits and activities must be consistent
with state water quality standards and designated uses. Under section 401,
for example, states may block federal hydroelectric projects that interfere
with such uses as fishing, contact recreation, or salmon spawning habitat.
States also may designate estuaries of national significance under section
320. Twenty-nine "national estuaries" have been designated, and are
eligible for federal funding to prepare Comprehensive Conservation and
Management Plans to improve water quality and protect aquatic resources.
Finally, the CWA also requires states to adopt antidegradation policies to
protect existing instream uses, and ensure that high quality waters are
adequately protected from degradation.

Prospects for CWA Reauthorization in the 104th Congress

Prospects for the reauthorization of the CWA appeared bleak in May 1995,
when the House of Representatives passed the so-called "Dirty Water Bill"
(H.R. 961). H.R. 961 is especially hard on coastal resources. It waives
secondary sewage treatment for approximately 55 large municipalities that
discharge directly into ocean waters, and thousands of smaller communities
with populations less than 10,000. It revokes the CWA stormwater
permitting program for nearly 800 municipalities serving 90 million people
and over 100,000 industries. Instead, it gives states 15 years to prepare
voluntary stormwater programs, and even these deadlines are postponed an
additional year for every year in which 100% of the promised federal funds
are not appropriated.

H.R. 961 delays progress already made in addressing the discharge of raw
sewage from combined sewer overflow and sanitary sewer systems by
overriding court or administratively ordered deadlines, and allowing 15-year
delays in compliance with EPA’s 1994 CSO control policy. It grants to
states new authority to lower water quality standards, downgrade existing
uses, and modify discharge limits. It overturns a U.S. Supreme Court
decision that affirms the right of states to object to federal projects that
violate state antidegradation policies under section 401. It weakens the
section 6217 coastal NPS pollution control program by limiting its
application only to those watersheds that states determine are threatened or
significantly impaired. It also weakens the section 319 NPS control program
by providing that states need to show only "reasonable progress within 15
years" in implementing NPS pollution plans, and repeals provisions calling
for the use of "hest management practices.” H.R. 961 also strips authority
- from the EPA to designate ocean dumping sites within state ocean waters,
and requires the Corps to utilize the "least costly" ocean dumping
alternatives ensuring preferences for the ocean disposal of dredged material.
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H.R. 961’s most damaging provisions may be those substantially weakening
the section 404 wetlands permitting program. H.R. 961’s wetlands
provisions are very similar to those contained in S. 851, "the Wetlands
Regulatory Reform Act," introduced in the Senate in 1995 by Senators
Johnston and Faircloth (with 20 cosponsors). Both H.R. 961 and S. 851
would eliminate protection for about 60-75% of existing wetlands by
changing the definition of a wetland to require clear evidence of all three
wetland characteristics simultaneously: wetland hydrology, hydrophytic
vegetation, and hydric soils. Both bills require that freshwater wetlands
have standing water for at least 21 consecutive days during the growing
season, and that tidal wetlands be subject to "predictable tidal influence.”
They also establish a complex classification scheme to rank all wetlands as
Type "A," "B," or "C" wetlands. Only "A" wetlands would be afforded a
level of protection comparable to current law, and only if property owners
are paid by taxpayers not to destroy "A" wetlands (this "takings" provision
is in H.R. 961 only). Both bills exempt development within "B" wetlands
from current "sequencing” requirements (that development avoid, minimize,
and mitigate wetland destruction). And "C" or low value wetlands would
be completely unprotected under the CWA. In addition, S. 851 exempts
from protection coastal wetlands excluded by states with approved CZMA
management plans (approximately 5.7 million acres in the southeastern
coastal states alone).

Three hearings on S. 851 were held during 1995, but progress stalled while
the Senate considered a CWA reauthorization bill. Senator Chafee
scheduled hearings in the Senate Environment and Public Works Committee
during March and April, 1996, on CWA reauthorization, but has not yet
introduced a bill. If Senator Chafee moves a reauthorization bill out of his
Committee, and it is passed by the Senate, it would conference with H.R.
961 and, if approved, be sent to President Clinton. The President has
already stated that he would veto H.R. 961, and it is unlikely that there are
sufficient votes in either the House or the Senate to override his veto. If
Senator Chafee fails to move a reauthorization bill, Senator Faircloth may
move S. 851 separately or attach it as an anti-wetlands rider to an unrelated
bill. In that case, the Senate could pass a wetlands-only bill that could also
conference with H.R. 961. In either case, the President would be in a
position to veto a bad CWA reauthorization bill, if he is so inclined.

However, the CWA could be substantially weakened even without a
reauthorization in a number of different ways.

First, appropriations bills for the EPA have already passed in the House
and the Senate for FY 1996 that cut the EPA’s CWA spending by 25-35%.
President Clinton vetoed these bills in December, 1995, and the EPA has
been operating on a continuing resolution (CR) ever since (when it hasn’t
been out on furlough). The CR does not provide sufficient funds for the
EPA to properly implement or enforce the law and, as a result, the EPA
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has cut inspections by 40% and stopped many superfund cleanups.
However, cracks in the anti-environmental forces of the 104th Congress
began to show in the fall of 1995, when 63 House Republicans joined with
a majority of Democrats to defeat appropriation riders that would have
prevented the EPA from implementing its wetlands, CSO, and stormwater
permitting program (although a rider prohibiting the EPA from vetoing
Corps’ wetlands permits was approved). The final vote (227-193) indicated
for the first time that a block of pro-environment moderate Republicans
(led by Representatives Boehlert, Morella, Gilchrist, and Saxton) may be
able to prevent major weakening of the CWA in the 104th Congress.

Second, "takings" legislation passed by the House in March, 1995, and
pending in the Senate, could make unenforceable the CWA wetlands
program as well as many other federal environmental laws. These bills
(H.R. 9 and S. 605) seek to reinterpret the Sth Amendment to the
Constitution which provides that "private property may not be taken for
public purposes without just compensation." The U.S. Supreme Court has
interpreted the Sth Amendment to require private property owners to be
compensated when government regulation "goes too far" and deprives the
owner of the viable use of his or her land. H.R. 9 and S. 605 would revise
the 5th Amendment legislatively by establishing a rigid formula by which
federal agencies, such as the EPA, must pay property owners not to destroy
wetlands or other natural resources when a regulation or government action
reduces the value of any affected portion of their property by more than
20% or 33% respectively. These "takings” bills would essentially gut the
CWA wetlands regulatory program by requiring that any payments come
out of EPA’s already devastated budget.

"Takings" bills essentially pay people not to pollute, and distort traditional
constitutional interpretations of the Sth Amendment by the U.S. Supreme
Court by establishing a one size fits all formula that ignores such unique
considerations as the owners investment backed expectations, and the effects
of the regulation on the whole parcel. They would bust the federal budget
(costs are estimated to exceed $10 billion under the CWA alone), harm
public rights, exaggerate the intrusions of federal environmental programs,
and ignore the substantial "givings" enjoyed by private property owners
from other public programs (such as highways, bridges, flcod insurance,
and other government subsidies). Thus, "takings" bills pose a substantial
threat to water quality protection even if bill reauthorizing the CWA never
passes. No wonder "takings" legislation is opposed by 33 State Attorneys
General, over 125 law professors, the National Governors Association, the
" National Conference of State Legislatures, and the National League of
Cities.

Finally, a number of ancillary measures pending in Congress would also do

serious harm to the CWA even in the absence of a reauthorization bill. The
unfunded mandates provisions in H.R. 961 discussed earlier would severely
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impede the implementation of the section 319 NPS pollution program. In
addition, legislation passed by Congress and signed into law by the
President in March, 1995 (P.L. 104-4), establishes new procedural hurdles
for unfunded mandates that exceed $50 million. Since the CWA rarely
provides 100% federal funding, CWA requirements are now subject to a
point of order that could kill new clean water initiatives. The House also
passed H.R. 450, placing a one-year moratorium on all federal regulations,
which would severely impede CWA implementation. Although the Senate
did not consider a moratorium, it did pass a proposal that would give to
Congress veto authority over federal regulations before they become final
(S. 219). A conference committee on the two bills is pending. The House
also passed legislation requiring all "major” federal rules (exceeding $25
million) to undergo extensive cost-benefit and risk assessment analyses (H.R.
9) that would permit federal rules and actions to be vetoed by independent
peer review panels of scientific experts that include special interest industry
and corporate scientists having a vested or financial interest in the outcome
of the agency action. It also would allow industry legal challenges to block
federal rules before they are even subject to public notice and comment.
Comparable legislation in the Senate is being considered (S. 343).

In conclusion, the prospects for legislation reauthorizing the CWA in the
104th Congress are far from certain. Several bills have been introduced
and passed in the House that would seriously undermine a quarter of a
century of progress in water quality. However, comparable efforts have
stalled in the Senate and have been the subject of threatened Presidential
vetoes. If these and other ancillary measures ultimately succeed in
weakening important CWA provisions, the coastal environment will be
getting much dirtier downstream from the 104th Congress.

Tim Eichenberg

Center for Marine Conservation
1725 DeSales Street, NW
Washington, DC, USA 20036

Ph (202) 429-5609
Fax (202) 872-0619
Email eichent@dcemc.mhs.compuserve.com



FLORIDA WATERSHED MANAGEMENT

Stephen M. Hodges,
Florida Center for Public Management

This issue paper, written by Florida State University’s Florida Center for
Public Management for the Florida Coastal Management Program’s
Citizen’s Advisory Committee (CAC) on Coastal Resources Management,
explores and summarizes watershed management and planning issues and
activities in Florida. This paper includes descriptions of current watershed
management and planning programs and activities at the federal and state
levels; the legal framework (including governing mechanisms and associated
agencies) in which these activities occur, as well as some of the shortcomings
of this framework; a statewide overview of current water issues, impacts,
and trends; and a set of recommendations to arrive at solutions to current
problems.

Watershed Management Programs and Activities

Watershed management is being practiced in many countries, and has
become an accepted methodology within a number of federal agencies and
other state and local entities. In the state of Florida, there are a wide
variety of watershed management activities in progress. For instance, the
Florida Department of Environmental Protection (DEP) is beginning to
integrate many environmental programs and activities into the framework
of its Ecosystem Management initiative. The management units within this
program will be watersheds. Presently, six Ecosystem Management Areas
have been designated throughout the state. In addition, DEP’s Division of
Water Facilities is developing a work plan for the reorientation of its
ground and surface water permitting, monitoring, and other activities to a
watershed framework.

Florida’s five water management districts are involved in watershed
management activities as well, having mapped all watersheds within their
areas of jurisdiction, The districts are beginning to implement their
planning and management programs and activities within a watershed
management framework consistent with the Florida Water Plan, which is
currently being developed by DEP. The districts are also integrating many
of their watershed activities, such as the Surface Water Improvement and
Management program, with local governments through the local
government comprehensive planning precess. DEP’s statewide analysis of
water quality, the biennial "Florida Water Quality Assessment 305(b)
Report," used watersheds as the basic reporting units for the first time in
1994.
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Finally, Integrated Coastal Management (ICM), a place-based,
comprehensive planning process being developed in response to the multiple
stresses and conflicts found in coastal areas, is a relatively new methodology
that can integrate coastal ecosystems and watershed management activities.
ICM addresses all facets of coastal watersheds, including the land/ocean
interface. The Florida Keys National Marine Sanctuary Management Plan
is considered to be a case study in ICM, as are those estuaries in Florida
which have been brought into the federal National Estuary Program. These
are only a sample of the watershed management efforts in progress in
Florida at this time.

Legal Framework

Regarding the legal framework for watershed management, the state of
Florida has established a wide range of laws, regulations, and programs at
the state, regional, and local levels to protect, manage, and restore the
state’s water resources. These include the Florida Water Resources Act, the
Florida Air and Water Pollution Control Act, the State Comprehensive
Plan, DEP’s Water Policy Rule, and the Florida Water Plan. Although
these laws, regulations, and programs have helped reduce the adverse
effects on Florida’s water resources from development and overuse, several
shortcomings in the legal and regulatory framework hinder even greater
progress in water resource protection. These shortcomings include:
weaknesses in coordination and consistency between plans and programs,
insufficient funding, the lack of incentives for the private sector to
participate in watershed and other natural resource management efforts,
and the insufficient emphasis on coastal ecosystems in ongoing management
efforts.

Inadequate coordination and consistency between land and water planning
causes conflicts and inefficiencies in the management of water resources,
resulting in continued degradation of some of the state’s water resources.
However, DEP and the five water management districts, through the
Florida Water Plan, are creating and strengthening the institutional and
data linkages necessary to approach water resources issues and problems on
a watershed basis. In addition, there are a number of other
intergovernmental coordination activities presently being conducted
throughout the state. These include three major state committees which
have been assembled to review various aspects of Florida’s land and water
statutes, rules, and programs. These committees include the Task Force on
Land Use and Water Planning, the Water Management District Review
Commission, and the House Select Committee on Water Policy.
Coordination and consistency between the state’s water resources planning
and management efforts is part of the focus of these efforts. The work of
these committees will be considered in the 1996 Legislative Session.
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Insufficient funding is a second shortcoming of the legal framework within
which watershed management operates. This is true for intergovernmental
coordination activities and consistency reviews, as well as for other ongoing
watershed management activities. Many programs are not sufficiently
funded at the outset for them to succeed, or funding is eliminated before
the objectives of a particular program are accomplished. An example of the
latter is the Surface Water Improvement and Management program, which
was not funded in the last Legislative session. In addition, the amount of
available funding is often not consistent year to year.

A third shortcoming of the legal framework has been the lack of willing
participation in state land and water management activities by private
landowners. Land and water managers now realize that their efforts to
protect Florida’s natural resources by themselves will not be sufficient, and
that private landowners and managers will have to play a role in these
efforts. The Role of the Private Landowner’s Committee was established
in 1994 as one of the 16 committees formed to delineate issues and
recommendations for DEP’s ecosystem management initiative, and the
recommendations of this committee are being considered in the
implementation of this and other natural resource management and
planning efforts.

A final limitation of the legal framework within which watershed
management operates is that agencies conducting watershed management
activities in the past have not sufficiently addressed coastal ecosystems.
Coastal ecosystems are only now beginning to be integrated into watershed
management programs and activities in a few areas of the state.

Current Issues, Impacts, and Trends

Four major activities are contributing to the degradation of Florida water
quality and supply: overwithdrawals of ground and surface water;
alteration of surface drainage patterns; stormwater pollution; and
interdistrict transfers of water.

Although overwithdrawals of ground and surface water are occurring in
both coastal and interior portions of the state, they are particularly
problematic in the coastal areas of Florida. This is because they not only
impact surface water bodies such as rivers and lakes through the lowering
of water tables, but also affect coastal estuaries and lagoons. Examples of
areas where this is a concern include the Hillshorough, Apalachicola, and
Peace rivers and their watersheds. In addition, overwithdrawals of ground
water contribute to saltwater intrusion of freshwater aquifers. This has
happened in several regions of Florida, including the Tampa Bay and Miami
areas, and threatens to occur in others.
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The alteration of surface drainage patterns impacts coastal ecosystems such
as the Everglades and Florida Bay by interrupting the volume and timing
of natural freshwater flows. This disrupts salinity regimes in coastal
waters, which can lead to diebacks of vegetation such as seagrasses and
other marine life that depend on this vegetation for cover and food. This
is primarily a problem on the lower east coast of Florida, including Florida
Bay.

Stormwater pollution is a problem which most affects heavily urbanized
coastal watersheds and the waterbodies they drain into. Stormwater
pollution occurs from urban and agricultural land use activities. Tampa
Bay, the Indian River Lagoon, and Charlotte Harbor, which are discussed
in this paper, are examples of waterbodies impacted by polluted stormwater
runoff.

The interdistrict transfer of water, although practiced on a relatively small
scale in several areas of the state, is increasingly being advocated by some
as a solution for those areas of the state which are exceeding their local
supplies of potable water. However, such transfers present potentially
significant ecological impacts, many of which are largely unknown. The
interdistrict transfer of water also does not provide incentives for water
conservation or research into innovative solutions to the problem of
supplying water for Florida’s growing population.

Recommendations

A set of recommendations targeted to develop solutions to current problems
is presented in this paper, and is explained in more detail in the Summary
and Recommendations section. Specific recommendations requiring action
from the CAC include the following:

1. Fund the coastal components of those Department of Environmental
Protection Ecosystem Management Area efforts which are located in or near
coastal areas.

2. Fund a Coastal Comparative Risk Assessment project.

3. Fund and/or support the delineation and ranking of coastal watersheds
by severity of problem(s).

4. Fund and/or support integrated coastal watershed management plans that
include barrier islands, embayments, lagoons, and other coastal ecosystems.

S. Create more coastal watershed management education opportunities.

6. Encourage the Florida Department of Community Affairs to require
environmental and other monitoring and data acquisition as necessary
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within those programs the agency manages that affect coastal areas and
watersheds.

7. Fund or support additional coastal watershed management research
activities and/or biological monitoring in coastal areas (to complement
traditional water quality measurements).

Stephen M. Hodges
2506 Fritz Lane
Tallahassee, FL, USA 32304

Ph (904) 5744115

Fax (904) 5744115
Email hodgess@freenet.fsu.edu
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PROGRESS IN ADDRESSING
COASTAL NONPOINT SOURCE POLLUTION

Peyton Robertson, NOAA/National Ocean Service
Marcella Jansen, NOAA/National Ocean Service
Kenneth Walker, NOAA/National Ocean Service

Since the passage of the Clean Water Act in 1972, significant improvements
have been made in addressing point sources of pollution. However, despite
this progress, a major portion of our nation’s waters remain threatened or
impaired. More than fifty percent of these remaining water quality
problems are attributed to nonpoint sources of pollution. In 1987, Section
319 of the Clean Water Act was established as the first national program
to deal specifically with nonpoint sources of pollution. Section 319 required
states to assess their waters and establish management programs to address
polluted runoff. Section 6217 represents the most recent and comprehensive
approach to the continuing efforts to address nonpoint sources of pollution
impacting coastal water quality.

In response to water quality problems evidenced by beach closures, shellfish
harvesting prohibitions and the loss of biological productivity, Congress
determined that additional protection for coastal waters was necessary and
enacted Section 6217 of the Coastal Zone Act Reauthorization Amendments
of 1990 (CZARA) (codified as 16 USC 1455b). Section 6217 applies to the
29 states and territories with coastal management programs approved by the
National Oceanic and Atmospheric Administration (NOAA) under the
Coastal Zone Management Act (CZMA) and requires the development of
Coastal Nonpoint Pollution Control Programs (coastal nonpoint programs).
State and territorial programs are reviewed and approved by the U.S.
Environmental Protection Agency (EPA) and NOAA.

Section 6217 requires the implementation of management measures
reflecting the best available, economically achievable technology to reduce
polluted runoff to coastal waters resulting from nonpoint sources. This
technology-based approach is a departure from previous efforts to control
nonpoint pollution in that it does not rely on a direct connection between
sources of pollution and water quality impacts. Rather than focusing on the
burdensome and costly process of proving cause and effect linkages, 6217
applies proven runoff controls to all nonpoint sources that impact coastal
waters. This allows for more comprehensive, watershed-based nonpoint
source control, resulting in more extensive implementation and water
quality improvements in a more cost-effective manner.

Categories of nonpoint pollution addressed by the coastal nonpoint program

include urban, agriculture, forestry, marinas, and hydromodification. State
programs must also address the protection of wetlands and riparian areas
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which can function to limit the impact of runoff from upland areas on
coastal waters. Coastal nonpoint programs must include enforceable
policies and mechanisms to ensure implementation of the management
measures. The goal of section 6217 is to restore and protect coastal waters
by strengthening the links between state coastal management and nonpoint
source pollution or water quality (Clean Water Act Section 319) programs.

CZARA provided states and territories with 30 months to complete program
development and, to date, all 29 states and territories have submitted
programs to NOAA and EPA for Federal review and approval. Although
full implementation of coastal nonpoint programs is several years away, this
paper will identify some of the early successes of this effort to develop
coastal nonpoint programs.

Program Development/Threshold Review

EPA, in consultation with other federal agencies, developed guidance
specifying management measures that reflect the best available,
economically achievable methods to control nonpoint pollution in coastal
waters. The Guidance Specifying Management Measures for Sources of
Nonpoint Pollution ((g) guidance, published January 1993) represents the
only compendium of its kind on methods to reduce nonpoint source
pollution. As part of the technical guidance development, EPA published
an Economic Achievability Analysis which includes important information
on the costs of implementing nonpoint source controls. Prior to this
economic analysis, there were few documents available that compiled
information on costs of nonpoint source controls. In an effort to further
specify what state coastal nonpoint programs should look like, NOAA and
EPA also published Program Development and Approval Guidance. These
guidance documents and supporting analysis have proved to be extremely
valuable, not only to states and territories developing programs, but also to
other government agencies, consultants, and interested citizens.

States and territories were given the opportunity to get early feedback on
their program development efforts through a process called "threshold
review." Threshold reviews included development of program summary
information by states, an analysis of program material by NOAA and EPA,
and a face-to-face meeting in the state or territory. NOAA and EPA
completed threshold reviews for most of the coastal states and territories
suhject to the requirements of section 6217,

A number of early successes were evident from the threshold review
process. Drawing on a number of different agencies for information to
produce a program document, coordination at the state and territorial level
improved and resulted in increased communication and cooperation between
coastal zone and water quality agencies and other state agencies, such as
Departments of Agriculture, Forestry, and Transportation. These ongoing
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improvements have resulted in better sharing of information, enhanced
interagency knowledge of activities and programs, and cooperative ventures
to address coastal nonpoint pollution. Development of coastal nonpoint
programs also improved public awareness of the impacts of polluted runoff
and the need to more comprehensively address nonpoint sources. States
conducted public meetings, developed newsletters, and made presentations
to the public and affected interests. These efforts have led to a greater
public awareness that daily activities within an entire watershed can affect
the health of coastal waters.

New Rexibility for Coastal Nonpoint Programs

Based on the threshold reviews, NOAA and EPA learned that states faced
a number of challenges in developing their coastal nonpoint programs,
including economic, political, and institutional barriers. The comprehensive
nature of the program and potential costs of implementation have been and
remain a significant obstacle to achieving success. The statute provided
only 30 months for program development, which left a limited amount of
time for pulling together necessary documentation, much less seeking new
legislation or major program restructuring. As institutional change is often
in conflict with human nature’s reluctance to change, there have also been
difficulties in getting both government agencies and private sector interests
to adopt the approach of 6217. Recognizing the magnitude of these
challenges, NOAA and EPA agreed that several significant changes needed
to be made to provide additional time and flexibility to states and territories
developing coastal nonpoint programs. These provisions included further
flexibility by which states could receive conditional approval of programs,
an extended time line for implementation, general deference to states on
determination of geographic boundaries, allowance for phased
implementation of management measures, and a broader definition of
acceptable enforceable policies and mechanisms by which states could
ensure implementation.

EPA and NOAA agreed to grant conditional approval of coastal nonpoint
programs for up to five years in order to provide more time in cases where
states have not fully developed management measures or where states
proposed to demonstrate that voluntary approaches, backed by broad
authorities such as water quality laws, could serve to ensure widespread
implementation of management measures. During the conditional approval
period, the penalty provisions of the statute do not apply. In addition, the
time frame for implementing management measures for existing nonpoint
sources was extended from three years to five years, giving states until 2004
to complete implementation of the basic (g) management measures and until
2009 to complete implementation of any additional management measures
necessary to meet water quality standards.
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NOAA and EPA agreed to generally defer to state proposals for the 6217
management area, unless NOAA and EPA determined that the proposed
management area excludes either existing land or water uses that reasonably
can be expected to have a significant impact on coastal waters of the state,
or reasonably foreseeable threats to coastal waters from nearby activities
landward of the state’s 6217 management area. NOAA and EPA
reemphasized to states that they could exclude categories, subcategories, and
individual nonpoint sources from their programs where those sources, either
individually or cumulatively, did not have a significant impact on the coastal
waters of the state. Further, states were given greater flexibility for phasing
in necessary nonpoint source controls as a result of the extended time
frames for program implementation,

Perhaps most importantly, NOAA and EPA expanded the range of
acceptable back-up enforcement authorities. This expanded list of
authorities could include, for example, "bad actor" laws, enforceable water
quality standards, general environmental laws and prohibitions, and other
existing authorities. This new flexibility provides states and territories with
the opportunity to demonstrate that voluntary approaches, in combination
with existing, general state authorities will be effective in achieving
widespread implementation of the management measures. In these cases,
EPA and NOAA will conditionally approve state programs for up to five
years, including an evaluation of progress after three years. When states
cannot achieve widespread implementation of the management measures
through this voluntary-regulatory strategy, states will need to develop more
specific authorities for implementation,

Program Suhmittal, Review, and Approval

Section 6217 required that states and territories submit their coastal
nonpoint programs by July 19, 1995, Since that time, NOAA and EPA
have received program submittals from all of the 29 states and territories
currently participating in the coastal zone management program. In light
of the limited funds available to states and territories to develop programs,
the fact that all of them managed to submit a program document is in itself
a success story. While some program submittals were more complete than
others, all of the coastal states showed a commitment to addressing the
serious problem of nonpoint pollution in coastal waters.

NOAA and EPA are currently in the process of reviewing the state and
territory coastal nonpoint program submittals. The federal agencies are
evaluating the extent to which state programs include management measures
in conformity with the management measures specified in the (g) guidance
published by EPA, as well as the extent to which states can demonstrate the
ability to ensure widespread implementation. For this latter test, NOAA
and EPA are considering the degree to which authorities specifically require
management measures or whether states are proposing to use a combination
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of increased technical assistance, education, or other incentives backed by
a broader authority. NOAA and EPA are communicating the results of this
analysis to states and territories in the form of a program findings
document. For categories (e.g., agriculture), subcategories (e.g., urban
runoff) or individual management measures, NOAA and EPA make a
finding that the state or territory program either includes or does not
include management measures in conformity with the (g) guidance and
enforceable policies and mechanisms to ensure implementation. Where the
finding indicates that either or both of these fundamental requirements have
not been met, there will be a condition placed on that program element.
These conditions vary in terms of the need to further develop management
measures, such as the need to revise a BMP manual to conform with the (g)
guidance, or to extend the applicability of existing authorities to a wider
range of activities.

Early results of the program review process are encouraging. As of this
writing, NOAA and EPA have taken a preliminary look at most of the
programs submitted to date. Our initial reactions are very positive. We
are impressed by the effort taken by states to assess the current status of
their programs and to make or propose significant improvements to those
programs. The overall national trend clearly indicates significant progress
by states in their efforts to protect their coastal waters from nonpoint
pollution. In many cases, the coastal nonpoint program has served as a
catalyst to further initiatives that were already planned or underway. In
other cases, the coastal nonpoint program has established a programmatic
context for an array of activities designed to advance nonpoint pollution
control. By inventorying this variety of nonpoint source activities, states
and territories are better able to coordinate multiple programs and more
efficiently use limited resources.

Looking Back/Looking Akead

The coordinated efforts of NOAA and EPA to develop the coastal nonpoint
program at the Federal level have resulted a better program than could
have been accomplished by either agency alone. The marriage of NOAA’s
coastal resource and land management expertise with the more technical
water quality focus of EPA has expanded the federal capacity to address the
complex issue of managing nonpoint pollution. NOAA and EPA have also
worked closely to provide both technical and programmatic guidance to
states and territories for designing programs that will meet federal
requirements, As available financial resources are declining at the state and
territorial level, "doing more with less" means that cooperation between
coastal management and water quality agencies will be necessary in order
to accomplish mutual program goals,

Implementing coastal nonpoint programs will demand even greater
involvement by the public. The goal of restoring and protecting coastal
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waters can only be accomplished if there is support from all stakeholders
in coastal watersheds. As we are all part of the problem, we must all work
together to implement the solution. The challenge ahead will not only be
educating the public and affected interests on the need for nonpoint source
control, but ensuring that individual responsibility and action lead to real
improvements in coastal water quality. As businesses and industry have
already recognized that environmental stewardship can improve the
economic bottom line, so too may we, as a society, begin to realize that
controlling polluted runoff can improve our quality of life.

Peyton Robertson

NOAA/National Ocean Service

Office of Ocean and Coastal Resource Management
1305 East-West Highway

Silver Spring, MD, USA 20910

Ph (301) 713-3098 x137

Fax (301) 713-4367
Email Probertson@coasts.nos.noaa.gov
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Session B3: Coastal Erosion
Session Chair: Hugh Shipman, Washington Department of Ecology

SHORELINE ARMORING EFFECT AND
ENGINEERING TECHNIQUES FOR SHORELINE EROSION
MANAGEMENT IN PROJECT PUGET SOUND

Jack C. Cox, Michael Baker, Jr. Inc.,
Keith McDonald, CH2M Hill, and
Douglas Canning, Washington Department of Ecology

Marine shoreline change is a concern to both coastal property owners and
the users and managers of coastal public resources. The shores of
Washington’s inland coast — greater Puget Sound — undergo both shoreline
erosion and landsliding. Coastal property owners are naturally concerned
with protecting their investments in land and buildings. Unfortunately,
houses and other buildings are often built dangerously close to the shoreline.
Most property owners react to incidents or erosion or landsliding by
erecting erosion control structures such as concrete or rock bulk-heads. If
properly constructed, these shoreline armoring structures can slow most
forms of wave-induced shoreline erosion for a period of time, but will
probably do little to prevent continuing landsliding. Many shoreline
property owners consider shoreline armoring critical to the protection of
their real estate investment,

Identification of technically acceptable shoreline erosion defense strategies
is based on three criteria: the real operational need for protection, the
geologic or landform setting of a particular site, and the degree of exposure
of the site to erosion. The operational need incorporates the owner’s
intended use of the waterfront and considerations of how the erosion is
occurring. For example, is a bluff being undercut? is there danger of waves
running up onto a property? is a fronting beach disappearing? The geologic
or landform setting provides a practical limit to the types of solutions that
might be employed, in terms of both how prone to erosion the site might be
and how compatible the site is with certain construction types. The degree
of exposure of the site determines how aggressive or robust a solution must
be both to serve and to perform as intended.

The three criteria also provide a basis for focusing shore alteration
techniques specifically appropriate to Puget Sound. The combinations of
landform, site exposure, and operational needs create unique combinations
for possible solutions. For example, Puget Sound shorelines tend to have
less active recreational use than elsewhere in the country. Hence, the need
for broad expanses of beach for public use is reduced, allowing for the
possibility of leaving the shoreline less accessible. At the same time, the
relatively protected waters of the Sound, in comparison to other shorelines,
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afford opportunities to apply large-scale, natural-appearing solutions that
are inherently native in appearance but can tolerate only limited wave
attack. This introduces an opportunity to promote the clear preference
stated in the Washington Shoreline Management Act to "preserve the
natural character of the shoreline,” The unusually rich and widely
recognized biological resources of Puget Sound further reinforce the
potential importance of protecting natural shoreline characteristics.

Range of Appropriate Technigues

Protecting the shoreline from erosion can take the form of "hard"
construction and armoring methods, “soft" methods such as beach
nourishment, composite methods combining both hard and soft components,
and nonstructural activities that involve local zoning or land-use regulations.
Soft solutions do not necessarily imply unaltered natural protection.
Rather, they refer to a compliant method that can naturally deform and
adjust over time in response to changing shore conditions. Composite
methods incorporate both hard and soft methods and possibly activities,
Within each of these primary groupings, several of the techniques can be
further subdivided into in-water and out-of-water concepts.

Hard structures entail constructing a rigid installation whose purpose is to
defect or attenuate wave energy or retain a failing area of shore.
Bulkheads, seawalls, revetments, grout bags, and gabions are all structures
built at or behind the water’s edge and functioning in essentially the same
manner, differing only in the style of construction and ability to survive in
the environment. A new and promising application of revetments is to bury
them with native-size sediment to maximize aesthetics and shoreline access
while providing protection of a hard structure during a catastrophic storm
event. Breakwaters and floating attenuators are barrier structures
constructed in the water and are intended to reduce the wave action before
it reaches the shoreline.

Soft structures are also intended to reduce the erosive action of the water,
but are intended either to emulate a natural shoreline or to be nonintrusive
in the environment. Artificial shoreline simulation using sand or gravel fill,
including creating long beach strands, is intended to absorb wave energy
reaching the shore by allowing the shoreline to "deform," flexibly and
naturally, in response to wave action. A new shoreline is created in front
of the old. This technique occupies more physical space than a hard
structure would require, It is therefore more intrusive than a hard method
but could have a more natural appearance, Because the shoreline deforms
in response to varying intensities of wave action, the beach geometry might
change both spatially and temporally, disappearing and reappearing, The
line of defense is not constant for a deformable shoreline as it is with hard
structure. Therefore, continuous protection of a specific location is less easy
to guarantee. However, total shoreline protection, including adjacent
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properties, is increased as the beach is spread along the shore, Less
intrusive, soft solutions entail planting vegetation to hold sediment in place,
burying drains in a beachface, or incorporating a drain in the bluff surface
or substrata. The drain reduces and controls the flow of water, keeping the
sediments drier and, thus, more resistant to erosion. .

Composite solutions incorporate the positive aspects of both hard and soft
methods. This approach employs limited use of structural elements to
reduce, but not eliminate, wave attack, and effectively confines the
deformation of a soft solution so that its performance is more controlled and
predictable. Examples are the creation of artificial headlands, projecting
into the water to create pocket beaches trapped between and creation of
perched beaches by installation of underwater sills that allow artificial
beaches to be built landward of the sill. Composite structures are physically
intrusive, but still give a natural, though perhaps non-native, setting to the
shoreline.

Off-the-shelf "manufactured systems" are also available to implement both
hard and soft approaches to erosion control. These include a wide variety
of interlocking concrete blocks and modules that can be used to build
retaining walls, revetments, and offshore breakwaters, as well as offshore
artificial "vegetation" such as plastic kelp that can moderate wave action.
These systems represent specialize approaches to some of the generic
techniques addressed in this report, and their applicability is not
substantially different from that of the generic techniques.

Nonstructural activities provide techniques for addressing the source of the
problem. Bluffs can be restabilized by removing any bluff weakening
factors. Such actions include relocating an existing septic drain field or
jrrigation system well back from a bluff edge so that drainage into and onto
the bluff is reduced. Similarly, the overburden pressure on the top of a
bluff that could induce slumping could be eliminated by relocating any
structures sufficiently far from the edge.

Several methods of shoreline protection that are used successfully elsewhere
have been specifically discarded for use in Puget Sound. An example is the
use of submerged reef breakwaters. This innovation in coastal design,
highly regarded as being environmentally desirable because it is not visible
from land and also creates fish habitat, reduces the wave energy before they
reach the shore. This method is particularly sensitive to changes in water
depth because the water determines whether a wave will break or not.
Widely fluctuating water (tide) level, as occurs in Puget Sound, would make
its potential performance marginal in the Sound. Other inappropriate
shoreline protection methods were examined and treated similarly. Only
certain techniques should be considered appropriate for use in Puget Sound.
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Application to Specific Sites

Table I shows the applicability of various shore protection methods to meet
the landowner’s goals for addressing specific causes of erosion. The
applicability is based on professional engineering judgment and observations
of field applications as to how well a particular approach meets the goal.
For example, if the major threat is toe erosion and bluff collapse, placing
a beach fill in front of the bluff will do little to buttress the toe, although
it may reduce the frequency with which waves strike the toe and thus slow
erosion. Similarly, planting vegetation on a slope will be effective only in
controlling surface water runoff and will do nothing to halt deepseated soil
slumping.

A retreating shoreline is the most common reason for loss of property.
Upland structures are not usually in danger of damage from direct wave
attack or flooding, but rather must be protected from undercutting and
collapse. The goal of shore protection in these causes is to limit the amount
of shoreline retreat or to reduce damage and increase safety in the event of
land loss, at least in the area of immediate concern.

Placing a wall-style hard structure (bulkhead) or rock matrix system
(revetment, gabions, stacked blocks, or grout-filled bags) at the foot of bluff
or behind a beach can reduce land loss at a particular site and provide
damage profection to upland areas. Such approaches, however, do not
actually stabilize the beach or reduce its tendency to be eroded away.
Indeed, installing these hard structures may actually increase local beach
erosion and loss rates. In contrast, barrier forms of protection, such as
floating attenuators, offshore breakwaters, or beach sills, will actually hold
or perhaps even increase the width of a beach area. Soft solutions can be
applied to address several of the goals in instances where substantial
structural strength is not needed to accomplish a goal. Composite-style
solutions, e.g., armored headlands/pocket beaches, can usually be applied
to meet all of the goals by incorporating the best features of both hard and
soft methods.

When beaches are narrow, waves can attack the toe of the slope directly.
When sufficient material is lost from the toe, all or a portion of the slope
fails and slides down onto the beach. This loss can compromise upland
structures., Slope collapse tends to be progressive from the waterline
upward. In this case, the toe area of the slope must be defended in some
way so that material can not be removed. Groundwater and surface runoff
of a bluff can also lead to a sliding collapse of a slope. In such a case, wave
impingement is unrelated to the real problem. These slope failures tend (o
originate near the crest of the slope and propagate downward. To prevent



these upslape failures, the goal is to introduce techniques that will increase
slope resistance to sliding either by buttressing the toe against movement or
by removing the source of the problem, e.g., poor drainage, excessive
groundwater, or soil solution.

Landforms

Table 2 shows the applicability of the shore protection techniques to the
four regional landform types. The applicability is presented as a range,
again based on professional engineering experience and judgment.

Landforms influence the applicable techniques in two ways: constructibility
and adaptability (or compatibility). Certain soils might provide insufficient
foundation to support certain types of construction. Topography might
simply preclude the use of certain metheds that depend entirely on the
amount of change in relief.

Marshy areas, quite apart from their sensitivity as regulated, protected,
habitats, are generally not well suited to hard wall-type structures because
the landform does not permit easy construction. Soft structures such as
sand fills at a marsh edge can be equally inappropriate because the
hydraulics of the marsh can be disrupted. Beaches, in order to maintain
their integrity, require solutions that emulate the natural shoreline or at
least allow the shoreline to be sustained without being intrusive. Solutions
for banked and bluffed shorelines usually include a need to provide support
for some upslope activity. Therefore, compatible solutions for sloped areas
either involve hard structural elements or incorporate adjustments to the
slope to accommodate the upslope activities.

Certain types of protection techniques are inherently similar to a native
landform although their appearance might be different.  Artificial
headlands with pocket beaches are similar to naturally formed embayments.
Nearshore breakwaters simulate naturally occurring rocky reefs. Floating
attenuators do not interfere with natural shoreline processes, but simply
reduce their intensity. The applicability of a method does not imply
camouflaging the approach, but rather introducing an approach or process
that could naturally exist at that site.

Wave Energy

Table 3 summarizes the maximum wave energy to which any particular
shore protection technique should be exposed. The exposure rating is also
cross referenced to the FEMA flood insurance rate classification for the site.
The wave energy limits set for each method were determined for use on
individual residential property sites, i.e., rather than several adjacent
properties considered together. Also considered were the practical limits on
how large an installation would be reguired to resist the wave action.
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Application of a particular approach in the next higher energy regime is
sometimes possible if appropriate detained professional engineering analysis
is performed; however, significant maintenance problems and poor
performance can be expected if the applicability range is stretched too far.

Hard solutions most often are used in moderate- to high-energy wave
environments where greater resistance to the natural forces is required. Soft
solutions tend to be more compliant and can often adjust to a variable range
of wave conditions. The limits on soft solutions generally are controlled by
the amount of room and the amount of material available to "deform" in a
severe storm event. Composite structures increase the applicability range
by incorporating the traits of both hard and soft techniques. For example,
a sand beach can effectively resist most storms provided the beach is wide
enough and long enough. However, for limited sand volumes or beach
widths, hard structures must be added to help hold the sand against higher
storm waves.

Significant differences in resistance to wave exposure can be seen in Table
3 even for seemingly small differences in shore protection design
approaches. The most notable example is the difference in applicability
between standard bulkheads and zero-clearance bulkheads. Depending on
specific design details, zero-clearance bulkheads (which are built into a bluff
face rather than being built in front of a slope and then backfilled) are
considered less resistant to wave exposure because of the greater chance for
wave overtopping and subsequent direct scour of the bluff face.
Conversely, zero-clearance bulkheads project less onto the beach than
standard bulkheads, possibly lessening the likelihood of wave overtopping.
They may also be vulnerable because of an inability to create protection at
the bulkhead ends by providing flanking walls. For these reasons,
zero-clearance bulkheads against bluff slopes are best used in low-energy
environments. Other differences in the table consider durability of different
construction materials and techniques, and whether failure of the method
would have catastrophic or noncatastrophic results.

Site-Specific Decision Model

Figure 1 is a logic flow chart for selecting one or more feasible shore
protection techniques when only basic information is known at the site.
Once it has been determined that a specific site does have an erosion
problem that requires an engineering or geotechnical solution, the flow
chart is entered first by examining what is happening near the water. If the
beach has narrowed, or the toe of a bank or bluff has retreated, erosion of
the property is probably wave induced and, thus, requires a wave-related
solution. If both loss of upslope area and tee retreat are observed, both
wave erosion and upland sources of erosion might be contributing. If the
erasion rates are less than these thresholds, the problem might be more of
a perception problem than a real erosion problem.
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The implementation of shore protection need not be limited to one technique
alone, but may incorporate various elements of different shore protection
techniques. The environmentally preferred, least destructive approach,
generally supported by a cost minimization goal, is to use the lowest energy
level option that is applicable. This can often be accomplished by
incorporating higher-energy resistant elements with a lower energy
approach.

The refinement of design options by the goals and functions that need to be
satisfied will usually produce two or three final candidate designs. The
selection of the best from that list will need to be made by the property
owner, partially based on the level of risk the owner is willing to accept in
case of failure, the intended life of the structure, how easily the chosen
solution can be constructed and repaired, the aesthetics of what is to be
installed, and the cost, but also based on regulatory agency requirements.

The issue of "risk"” has a significant impact on the final selection of an
appropriate shore protection technique, Risk of failure, or concern about
a contractor liability if a solution does fail, often drives the owner, the
designer, and the contractor to propose solutions that are substantially more
robust than would normally be needed. Currently, solutions are designed
to "never" fail, rather than allowing for some anticipated failure under
extreme conditions, followed by some repairs. In fact, most solutions
eventually do fail, if only due to old age and the corrosive effect of the
marine environment on building materials. This "never fail” philosophy has
tended to discourage use of methods that have a strong need for
maintenance, such as the soft solutions (e.g., beach fills and revegetation).
Promoting less rigid, more natural alterations to the shoreline will require
careful consideration and allowance for this risk of failure.

Jack C. Cox

Michael Baker Jr., Inc.

3601 Eisenhower Avenue, Suite 600
Alexandria, VA, USA 22304
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TABLE 3 . MAXIMUN WAVE EXPOSURES FOR APPLICABLE TECHNIQUES
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SHORELINE MANAGEMENT IN A
SEDIMENT-LIMITED SYSTEM:
SAUGEEN-LAKE HURON SHORELINE,
ONTARIO, CANADA

Patrick L. Lawrence, University of Waterloo

Intreduction

The 80 km Lake Huron shoreline within the Saugeen River watershed from
Southampton to Point Clark, Ontario consists of sedimentary bedrock
overlaid by glacial deposits including till, relict post-glacial beach and
dunes, and boulders (Figure 1). A review of sediment sources and
alongshore transport indicates the importance of post-glacial deposits for the
maintenance of nearshore sediments, which are essential for beach and dune
sustainability.

From 1954 to 1990, industrial, urban and rural residential development
along the shoreline in the area has increased from 8% of land cover to 22%
(Lawrence and Nelson, 1992). Cottage communities have been established
at numerous sites, increasing the number of seasonal residences in the area.
Continued construction and development efforts along the shoreline have
resulted in the disruption of natural sediment sources, especially beaches
and dunes. Shoreline protection and harbor facilities have also impacted
alongshore sediment transport patterns.

Land use planning and shoreline management initiatives need to recognize
the protection of alongshore sediment processes as a basis for ecosystem
protection and enhancing economic opportunities. The study is used as a
basis to develop a sediment management strategy in order to balance
development with a need for conservation of sediment supplies. The results
are discussed in reference to the ongoing preparation of a shoreline
management plan and implications for other coastal regions with similar
sediment conditions,

Study Area

The Lake Huron shoreline from Southampton to Point Clark is comprised
of bedrock or clayey glacial deposits, with pocket beaches consisting of
sand and gravel deposits (Figure 1). The bedrock geology consists of
Guelph Formation (dolomite) of Silurian age, which is exposed at the
surface at Douglas Point. Glacial till exposures eccur inland from Poplar
Beach and north of Kincardine, St. Joseph till is described as a clayey silt
till with low stone count and represents the Port Huron glacial advance,
estimated to have occurred 13,000 years ago (Cowan and Pinch, 1986).
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Inland the landscape consists of post-glacial lake deposits, with sand and
clay till exposures (Lawrence ef al., 1992). The study area is located in the
physiographic region of southwestern Ontario classified as the Huron slope,
which consists of a clay plain of post-glacial lake deposits overlying a clay
till and gently slopes westward forming the shoreline bluffs (Chapman and
Putman, 1984). Land uses include rural residential development, including
seasonal cottages, several urban communities, the Bruce Nuclear Power
Complex at Douglas Point, and agriculture (Lawrence and Nelson, 1992).

The climate is continental with January and July average temperatures of -
4 and 22°C. The Lake Huron water mass has a moderating effect on
temperatures, also resulting in increased local snowfall, and an average
annual precipitation of 900 mm (Reinders, 1989). Ice begins to form along
the shoreline by mid-December and persists until early April, with peak
cover of 40 to 70%, inhibiting wave generation and sediment transport along
shore (Saulesleja, 1986). Mean annual wind speed is 10 km/hr, with highest
wind speed in January and the most frequent winds from the northwest
and southwest (Environment Canada, 1982).

Shoreline Physiography

The study area is a highly indented rocky shoreline, with beaches contained
between headlands (Boyd, 1981). The majority of beach sand and gravel
deposits are relict post-glacial lake deposits. Pocket beaches occur at
Inverhuron, MacGregor Point, Port Elgin and Southampton. Sand
movement is restricted to within the bays, with no extensive new supply of
sediment from riverine, offshore or updrift sources. Alongshore sediment
transport is from north to south (Philpott, 1988). The large beaches at Port
Elgin and Southampton are thought to have been created by relict glacial
deposits, forming depositional profiles between resistant headlands
(Reinders, 1989).

Glacio-lacustrine and beach sand and gravels extend from Southampton to
Port Elgin (Figure 1) (Cowan and Pinch, 1986). The shoreline consists of
Late Wisconsinian beach sand and gravel with lag resting on till deposits.
Extensive post-glacial beach sand and gravel deposits with glacio-lacustrine
clay and silt deposits are located inland from Port Elgin south to
MacGregor Point,

Post-glacial lakes forming during the retreat of the Laurentide ice sheet,
20,000 years ago, laid down extensive beach sediments. The Lake
Algonquin beach comprises an erosional bluff cut into the St. Joseph till and
extends from inland of MacGregor Point, south to Point Clark, at an
elevation of 203 m above sea level (Karrow, 1988). The Lake Nipissing
beach is primarily an erosional bluff, at an elevation of 190 m and is
fronted by thin sand deposits (Cowan and Pinch, 1986). Relict Lake
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Nipissing sand and gravel dunes and beach deposits are located inland at
Inverhuron Bay and north of Point Clark (Figure 1).

The nearshore beach profiles at Port Elgin and Douglas Point are described
by Boyd (1981) as having a gentle slope and are mostly comprised of sand
and silt, with active offshore sand bars. Boyd (1981) estimated that these
beaches experienced net volume increases of 18 and 7 m’/year respectively
from 1973 to 1980. Inverhuron and Poplar Beach are characterized by thin
sand lens overlying boulder till deposits or bedrock. With shallow
nearshore profiles, due to limited offshore erosion of the material, these
beaches show little change.

From McRae Point to Kincardine, the shoreline is irregular, consisting
mainly of bedrock with cobble, gravel, and sand deposits between headlands
(Figure 1) (Reinders, 1989). Recent beach deposits, sand dunes and relict
beach ridges are noted in the backshore zone (Lawrence ef al., 1992). South
of Kincardine, the shoreline is characterized as a dynamic beach and dune
system with offshore migrating sand bars (Figure 1). Offshore boulders,
stretches of cobble stone beaches, and a wetland/marshes occur in several
locations. Modern beach and dune deposits have formed from Poplar
Beach south to Point Clark. Just north, and in the lee of the Point Clark
headland, the shoreline consists a course sand and gravel beach, with
cobbles and boulders offshore. Amberley Beach consists of a wide sandy
beach, with a gentle sandy nearshore profile.

Shordline Processes

Fetch lengths for the study area suggest the dominant influence of north
and northwest waves. The northwest fetch is longer than the west allowing
larger waves to be generated by storms and causing high transport rates
during storm events (Philpott, 1988). As a result, the large frequency of
northwest winds, combined with the open water fetch length in this
direction will allow for the development of north and northwest waves, with
larger periods (4 to 6 seconds) and significant wave heights in excess of 1.5
m.

Examination of wave hindcast frequency distribution tables completed by
Philpott (1988) indicate the presence of the northwest waves. The 35-year
hindcast (1952 to 1987) shows that 41.6% of the total hourly frequency are
northwest waves. Of the individual wave classes, the long period classes (5
to 7 seconds, 0.9 to 2.1 m waves) are noted in the northwest waves, as a
function of the fetch. Wave heights from all directions have been recorded
less then 3 m for 95% of the monthly mean records (Saulesleja, 1986).

There exists limited alongshore littoral drift due to low sediment supply

(Boyd, 1981; Reinders, 1989). Nearshore transport is generally north to
south caused by the predominate north and north-west waves (Figure 1).
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North of Douglas Point, no alongshore sediment transport occurs because
of limited sediment supply (Reinders, 1989). In the northern section of the
shoreline, coarse glacio-lacustrine sediments are extensive and are likely the
primary source of the sand present at the modern Lake Huron shore,
perhaps transported from inland sources by local streams (Boyd, 1981). At
Port Elgin and Inverhuron, large crescentic bayhead beaches form between
smaller headlands created by resistant bedrock outcrops.

South from McRae Point to Point Clark (Figure 1) sediment transport is
north to south, with small amounts of sediment supplied from streams and
creeks. The total littoral transport along this shoreline has been estimated
at only 449 m*/year, most coming from the Pine and Penatangore Rivers
(Reinders, 1989). Beach erosion is limited, with some losses inland to dune
formation. Sand deposits at Lurgan Beach, Bruce Beach, and Poplar Beach
have formed as the stony till shelf offshore protects these features from
wave erosion. Rates of offshore platform and nearshore till erosion, along
this shoreline are at present unknown.

A stony till shelf extends offshore at Point Clark acting as a natural barrier
to any sediments from the north and northwest (Reinders, 1989). Waves
from the north direction are most commonly affected by the Point Clark
headland and offshore platform. In particular, the larger waves refract
around the point into the lee of the headland Sediment transport appears
to be south, with a packet of northward transport in the lee of Point Clark
(Reinders, 1989). A large amount of sediment would be diverted offshore
and deposited in deeper water. When combined with the insignificant
amount of sediment coming towards Point Clark from the north, it can be
stated that very little sediment passes around the point.

Further south, in the lee of the boulder till promontory of Point Clark, the
shoreline is at first characterized by narrow beaches with sand and gravel
and considerable boulders offshore. The beaches rapidly increase in width
as sediment supplied either from the south, or encircling around the
headland from the north, has led to the establishment of wide sandy beaches
with discontinuous foredune development at Amberley Beach.

Management Implications

The distribution of shoreline (coastal) sediments is an important factor in
the location, frequency, and magnitude of flooding and erosion as beach and
dunes provide important natural barriers to these processes. In addition
many beach and dunes areas serve as significant natural habitats and are
serve as important economic resources supporting beach use and cottage
development.

Beach and dune erosion during high water levels has caused some concerns
at Southampton, Port Elgin, and Inverhuron. At Inverhuron heach/dune
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erosion rates for the period 1973 to 1980 have been estimated at 0.78 m/yr
{Boyd, 1981). South from Kincardine to Point Clark, beach erosion has
been estimated as high as 0.20 m/yr (Boyd, 1981). Occurring during
primarily high water levels, beach erosion causes a hazard to encroaching
development and scarping of dune and till terraces lining the backshore
beach zone.

Lake Huron experiences a variety of cycles of fluctuating water levels: long
term, seasonal, and short term. Continuous reliable measurements taken
at stations around the Great Lakes basin since 1860 indicate the presence
of long term irregular cycles of water levels, with variations of up to 1.5 m
from the mean, seasonal variations in the order of 0.34 m, and short term
fluctuations as a result of storm surge, seiches and wave runup which can
account for as much as a 1 m increase (International Joint Commission,
1989). The inland extent of the 1:100 year flood plus wave uprush and
storm surge, has been delineated by Environment Canada (Figure 1).
Flooding is also frequent at several locations including Baie due Dore,
McRae Point, Kincardine, and Point Clark.

An understanding of shoreline sediment dynamics will be essential to the
development of management and conservation practices in the study area.
The Saugeen Valley Conservation Authority is currently preparing a
shoreline management plan (SMP) to address the wide range of issues and
concerns along the Lake Huron shoreline within its jurisdiction (Lawrence
et al., 1993). Included within the plan is a requirement for information
related to natural processes that contribute to shoreline flooding and erosion
(Lawrence, 1995). The SMP should also contain specific mechanisms to
protect and conserve post-glacial relict sediment deposits and ensure
uninterrupted alongshore transport processes,

Increasing seasonal cottage development, urban growth, and industrial
expansion in many shoreline sites threatens continued sediment supply from
these sources. OF particular concern is the encroachment of intensive land
use activities along the shoreline located south of Port Elgin, at Inverhuron,
and south of Kincardine. For example, residential development south of
Port Elgin has increased from 18 to 36% in land cover area since 1954
(Lawrence and Nelson, 1992). This development is occurring in areas prone
to shoreline flooding and erosion and which contain significant biotic habitat
(Lawrence et al., 1992),

Areas of management concern, reflecting land use pressures in areas
containing important sediment deposits, are identified in Figure 1. The
limited additional sediment from riverine systems and adjacent shoreline
areas results in a natural system dependent on relict post-glacial deposits.
Once removed they can not be naturally replaced and artificial nourishment
would not be economically feasible. The construction of any shoreline
protection structures, such as groynes or breakwalls, should require the
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preparation of environmental impact assessments in order to determine the
potential impact on alongshore sediment transport.

This study provides an example of the need to develop specific management
responses to shoreline development and conservation of essential natural
processes in areas where sediment supply is limited. In these areas
calculation of sediment budgets and the evaluation of the impacts of land
uses, shoreline protection structures, and harbor facilities will be necessary.
Any long term strategies for shoreline (coastal) management will require a
full and proper regard for the sources, distribution, transport, and
deposition of sediments that are essential for dune and beach maintenance.

Conclusions

Conservation of post-glacial sediments and protection of alongshore
sediment transport in the study area are necessary in order to maintain the
natural processes leading to beach and dune deposits. These features
provide important values to attract further economic development and
protect shoreline development from flooding and erosion during high water
level events. The development of a shoreline management plan by the
Saugeen Valley Conservation Authority will need to include regulatory or
participatory mechanisms to ensure that future construction activity does
not remove essential sediment sources.

This study has provided an example of the potential to consider the
management of shoreline sediment dynamics in developing land use and
resource planning initiatives. In other coastal regions, sediment budget
studies should be completed in areas where sediment supply or transport
processes are under threat. This information should be considered an
essential component of coastal zone management practices and incorporated
into environmental assessment procedures.

References

Boyd, G.L. (1981). Great Lakes Erosion Monitoring Program - Final
Report 1973/1980. Environment Canada, Burlington, Ontario.

Chapman, L.]J. and Putman, D.F. (1984). The Physiography of Southern
Ontario (3rd edition). Ontario Geological Survey, Ontario Ministry of
Natural Resources, Toronto, Ontario.

Cowan, W.R. and Pinch, J.J. (1986). Quaternary Geology of the

Walkerton-Kincardine Area, Southern Ontario. Ontario Geological Survey
Preliminary Map p.2956, Toronto, Ontario.

76



Environment Canada. (1982). Canadian Climate Norms - Temperature and
Precipitation Data 1951 - 1980. Atmospheric Environment Service Report,
Ottawa, Ontario.

Karrow, P.F. (1988). The Lake Algonquin shoreline, Kincardine-Port Elgin,
Ontario. Journal of Earth Sciences 25(1):157-162.

International Joint Commission (1989). Living with the Lakes Challenges
and Opportunities. Phase I Project Management Team, Windsor, Ontario.

Lawrence, P.L. (1995). Development of Great Lakes Shoreline Management
Plans by Ontario Conservation Authorities. Ocean & Coastal Management
26(3):205-223.

Lawrence, P.L., Chisholm, V., Healy, M., and Quinn, M. (1992). Resource
Survey of the Lake Huron Coast: Technical Notes. Final Report for the
Saugeen Valley Conservation Authority. Hanover, Ontario.

Lawrence, P.L. and Nelson. J.G. (1992). Preparing for a Shoreline
Management Plan for the Saugeen Valley Conservation Authority. Heritage
Resources Centre, University of Waterloo, Ontario.

Lawrence, P.L. , Nelson, J.G. and Peach, J. (1993). Great Lakes Shoreline
Management Plan for the Saugeen Valley Conservation Authority. The
Operational Geographer 11(2):26-33.

Philpott Ltd. (1988). Wave Climate Data for Ontario’s Great Lakes: Lake
Huron/Georgian Bay. Final Report to the Ontario Ministry of Natural
Resources, Toronto, Ontario.

Reinders Ltd. (1989). Lake Huron Processes Study. Report to the St. Clair
Region, Ausable-Bayfield, Maitland Valley and Saugeen Valley Conservation
Authorities, Hanover, Ontario,

Saulesleja, A. (1986). Great Lakes Climatological Atlas. Environment
Canada, Atmospheric Environment Service, Toronto, Ontario.

Patrick L. Lawrence

Department of Geography

University of Waterloo

Waterloo, Ontario, Canada N2L 3Gl

Ph (519) 746-7662

Fax (519) 746-2031
Email pllawren@fes.uwaterloo.ca

77



8L

1od 30WIN
Cucmqmu; uounp ayvy

wiod svi¥nog

ax( np srg
’ x & WoU0) HRwWISeUsyy Jo seary o

16004 H0oS Suipooy; 01 suoad seary

susodap aunpppraq
1aaes3 pus puws axm| [vrm3-1s0d 0

Jynig sutja20ys uinbuoly oxer) ® s
Jnig suypoys Sussidiy sye =
wodsue 1wowipos asoysduoqe 6_
swioned IUOWIPOS LOYSIROU s,
P0G xxxxx
voidureyinog  SOpRUAQ UAWIPIS [OUN[AIOYS UAENES-UCINY e ‘[ unFig




ESTIMATES OF THE CONTRIBUTION OF ESTUARINE
SHORELINE EROSION TO NONPOINT SOURCE
POLLUTION OF COASTAL WATERS:
EXAMPLES FROM THE
ALBEMARLE-PAMLICO ESTUARINE SYSTEM'

Christine Burns Bradford,
Apex Environmental and
Lisa Carol Huff,
N.C. Division of Coastal Management

Introduction

Section 6217 of the 1990 Coastal Zone Management Act requires states with
federally-funded coastal programs to increase state authority over several
land uses. "Enforceable policies" must be developed to control nonpoint
pollution sources causing "significant” impacts to "coastal waters." The
U.S. Environmental Protection Agency (EPA) developed guidance for
coastal states that identifies several sediment sources for which management
measures might have to be implemented, including: agriculture, forestry,
construction, forestry, dam operation, and eroding streambanks and
shorelines.

In North Carolina, little published information is available describing the
sediment contributions to coastal waters from eroding streambanks and
shorelines. State water quality reports have identified suspended sediments
as a cause of coastal water quality impairment only in one area along the
southern estuarine coastline, This impact was estimated at 163 acres, or
less than one percent of the total impaired acreage of coastal waters in 1991.
By contrast, fecal coliform, dioxin and chlorophyll a were major causes of
estuarine water quality impairment (62,788; 41,380; and 72,273 acres,
respectively) during that reporting year. Development of public policies to
control nonpoint sources of pollution must be cost-effective, and based on
sound identification of sources and measurements of their impacts. The
EPA guidance indicates that "where streambank or shoreline erosion is a
nonpoint source pollution problem, [they] should be stabilized." The EPA
estimated costs for shoreline and streambank stabilization practices ranging
from $0.05 - $57.40 per foot for vegetative stabilization practices and from
$60.00 - $961.00 per foot for structural stabilization practices.
Implementing the streambank and shoreline stabilization management
measure could prove very costly.

' This study and all subsequent puhllslu-d muteriuls were finunced by funds provided by the Office of
Ocean and Coastal R ces M Nutional Oceanic and Atmospheric Administration through
Section 62!7 of the Coustal Zone Ma m.u,mn.nt Act of 1972, pursuant to Award NA470Z0123,
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The N.C. Division of Coastal Management decided to determine whether
estuarine shoreline erosion was a major source of sediment for the
Albemarle-Pamlico Estuarine System (APES), the state’s largest estuarine
system. If estuarine shoreline erosion is significant, then further
investigation might be warranted to determine the sediment contributions
of streambank erosion in the upstream reaches of the state’s river basins.
In contrast to coastal waters, sediment is reported as the most common
cause of freshwater impairments in North Carolina. Sediments are also
known to provide a substrate for the storage, resuspension and release of
pollutants which can have serious effects on fresh and coastal waters. Thus,
streambank and shoreline erosion upstream of coastal waters actually may
be of integral concern to coastal water quality.

Objective and Study Area

The objective of this study was to determine the percentage of silt and clay
in the bank sediments of the Neuse and Pamlico River estuaries in order to
estimate the contribution of estuarine shoreline erosion to the suspended
load of the APES. The Neuse and Pamlico River estuaries are located in
east central North Carolina and are part of the larger APES. Both
estuaries empty into the Pamlico Sound. The estuaries have no free
connection to the Atlantic occean, but the Pamlico Sound has a connection
to the Atlantic through four inlets in the Outer Banks (Figure 1).

Four types of bank morphology are recognized in the APES: bluffs, high
banks, low banks, and marsh shorelines. Bluffs are composed of sand, silt,
and clay and extend 20 ft or higher above mean water level. Bluffs erode
slowly because the slumped materials retard erosion by protecting the base
of the bluff; thus, wave energy is directed at the slumps and not the bluff.
The slumps provide the estuary with a steady stream of sand, silt, and clay
creating a wide beach with shallows that can extend several meters into the
estuary. Beaches below bluffs are littered with fallen trees and other
vegetation. The wide beach, fallen vegetation, and extensive shallows
absorb incoming wave energy and retard further erosion. The erosion rate
for the bluffs is relatively slow for the volume of sediment that is removed.

High banks (greater than 5 ft and lower than 20 ft) are also composed of
sand, silt, and clay. As with bluffs, high banks are undercut by wave
action which causes slumping. The same erosion-retarding forces that affect
bluffs also affect high banks. In the study area, many of the bluff and high
bank faces were riddled with gullies created by runoff from the top of the
bank down to the beach. This presumably weakens these formations,
making them more susceptible to undercutting. Such erosion was most
prevalent where the top surface was not heavily vegetated. The recurrence
interval for slumping is unknown, but probably varies with the intensity
and frequency of causative events.
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Low banks rise from 1 to § feet above mean water level and are also
composed of sand, silt, and clay. Although low banks have the highest
erosion rate of all bank types in the APES (except marsh banks), relatively
little sediment is contributed to the estuary from eroding low banks. Thus,
the beaches in front of low banks are narrow. Narrow beaches are
ineffective wave absorbers, therefore, the low banks are not well protected
from wave energy. Vegetation or structures which retain sands retard, but
do not stop, erosion. Fringes of emergent marsh grasses can assist in
absorbing the energy of storm waves, as can a fringe of cypress trees with
their extensive root systems and broad, fluted bases. Despite the mat of
roots found at the cypress fringe, this study noted that some low banks were
undercut below the root mat. Dead cypress trees extend several meters
from the low banks of the Neuse and Pamlico River estuaries, indicating
where the shoreline once was.

Marsh shorelines occur where lands adjacent to the estuaries are less than
one foot above mean water level and the water is brackish to salty.
Marshes become increasingly common eastward along the Pamlico and
Neuse River estuaries. Marshes are dominated by cordgrass (Spartina) and
black needlerush (Juncus). As the grasses die, the decaying organic matter
is transformed into thick beds of peat. Marsh surfaces consist of a mat of
decaying organic matter and roots which is wave-absorbent and relatively
resistant to erosion. The underlying peat, however, is relatively easy to
erode. Thus, during low tide, marshes are undercut and large blocks of
marsh eventually break off into the estuary.

The Neuse River estuary contains more high banks and bluffs than the
Pamlico River estuary (Table 1). Several variables affect the rate of any
shoreline’s erosion, including: fetch, water depth and bottom slope, hank
height, bank composition, width of sand beach, vegetation on and in front
of the bank, shoreline geometry, shoreline orientation and the proximity to
boat wakes. Much shoreline erosion is directly related to high energy wave
conditions. The amount of recession at a location is variable over time and
depends on the type, direction, intensity, duration, and frequency of
storms, as well as tides, currents, and waves.

Sampling and Data Acquisition

In the summer of 1994, sediments samples were obtained from the estuarine
shorelines of the Neuse (n=21) and Pamlico (n=19) Rivers in areas
accessible by automobile (Figure 1). Although this limited the number and
location of samples, it provided an order of magnitude estimate of bank
contributions and an opportunity to assess the value of this technique. In
addition to the banks of the Pamlico and Neuse River estuaries, samples
were taken from major tributary estuaries such as the Pungo River estuary,
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To collect a representative sample of each bank type, samples were collected
with a quarter cup scoop every 30 vertical inches for banks over 5 ft and
every 12 vertical inches for banks lower than 5 ft. Theoretically, the
greater frequency of sampling in the higher banks would account for the
possibility of greater variability in the sediments. By contrast, the low
banks and marshes had relatively little variability so they were sampled with
less frequency. The samples from each location were homogenized, taken
back to a laboratory, and air-dried. The air-dried samples were broken up
by hand and split into quarters to reduce them to manageable size. One
quarter of each sample was weighed (dry) and then wet-sieved on a 63 yum
sieve (230 mesh). The portion of the sample remaining on the sieve was
oven-dried at 80 degrees C for 24 hours. The dry sample was weighed to
determine the amount of sediment lost through the sieve. The sediment that
passed through the sieve is the silt and clay portion of the sample. The
difference between the original sample weight and the sand remaining in the
sieve was the weight of the silt and clay within the sample.

The annual amount of silt and clay contributed to estuarine waters from
shoreline erosion was estimated by using the U.S. Natural Resources
Conservation Service’s (formerly the Soil Conservation Service, SCS)
Shoreline Erosion inventory (1975) and the estimated percentage of silt and
clay for each segment of shoreline examined. The average density for
quartz and feldspar silt grains and clay-sized clay minerals closely
approximates the density for quartz, 2.65 g/cm3. Using this density (with
no consideration of void space) and the total volume of sediment lost for
each segment of shoreline (according to the SCS study), the percentages of
silt and clay were converted to tons. By dividing the total tons lost by the
number of years encompassed by the SCS erosion study (25 - 32 years), we
derived estimates of the silt and clay contribution of each segment. Table
2 provides the data used in these calculations for the Pamlico River estuary.

Results and Discussion

Virtually all of the sediment carried by rivers feeding the APES is fine sand,
silt and clay. The hed load of the APES consists of approximately 62.5-125
um of fine sand, while the suspended loads consists of silt (2.0-62.5 um) and
clay (<2 um). Very little coarse grained (>2 mm) sediment is brought to
the estuaries. The Neuse river carries an annual total sediment load of
235,000 ton/yr and the Pamlico river carries 208,000 ton/yr (Table 3).

The sand and gravel fraction of the bottom sediment of the Neuse and
Pamlico River estuaries and the Pamlico Sound is derived predominantly
from erosion of the estuarine banks. The Soil Conservation Service (1975)
estimated that the shoreline of the Neuse River estuary, from New Bern
eastward, contributes 736,563 total tons of sediment per year to the APES;
the shoreline of the Pamlico River estuary contributes 325,992 tons of total
sediment per year (Table 4, Column 3). This study estimated that the silt

82



and clay fractions contributed by the shoreline of the Neuse River estuary
is a minimum of 289,291 tons per year, and the silt and clay contributed by
the shoreline of the Pamlico River estuary is at least 109,858 tons per year
(Table 4, Column 4). Over 50 percent of the sediment contributed by
estuarine bank erosion is larger than silt and, therefore, does not remain in
suspension during normal flow and fair weather conditions.

The Neuse River estuarine shorelines contribute an estimated 524,291 tons
of silt and clay per year to the APES (from Table 4: Column 2 plus
Column 4). More than half of the silt and clay contributed to estuarine
waters by the Neuse River estuary is due to erosion of the estuarine
shoreline: Neuse River 45 percent (235,000 tons/yr) and Neuse River
estuary 55 percent (289,291 tons/yr). By comparison, the shoreline of the
Pamlico River estuary is a rather small silt and clay contributor to the
APES; the Pamlico-Tar River and the Pamlico River estuary shorelines
contribute an estimated 317,858 tons of silt and clay per year to the APES
(Table 4, Column 2 plus Column 4). The river component is 66% (208,000
tons/yr) and the shoreline component is 34% (109,858 tons/yr) of the total
silt and clay fraction contributed to estuarine waters.

The total sediment (sand, silt and clay) contributed by the estuarine
shorelines is greater than that contributed by the rivers. Almost all the
sand found in the APES originates as a result of estuarine shoreline erosion,
because only the silt and clay component of river sediment is carried as
suspended load (Table 3) and deposited in the APES.

Due to the difficulties of obtaining samples by automobile, the data collected
for this study are only a rough estimate. However, the high erosion rates,
coupled with large reaches of high banks and large amounts of silt and clay
in estuarine bank sediments indicate that these estimates of shoreline
contribution are probably a lower limit. This study indicates that shoreline
erosion in the estuarine portions of two, major coastal river basins is a
significant contributor to the sediment load of the APES. Supporting data
from other studies indicate that the upstream, freshwater portions of these
coastal rivers are carrying a significant load of silt and clay sediments.
These upstream reaches are worthy of study to determine the sources of the
suspended sediment load and to determine if the streambank erosion
component is significant,

Lisa C. Huff

N.C. Division of Coastal Management
P.O. Box 27687

Raleigh, NC, USA 27611-7687

Ph (919) 733-2293
Fax (919) 733-1495



Table 1. Types and percentages of banks in the Neuse and Pamlico River estuaries.

Bank Type % along the Neuse % along the Pamlico River  APES shoreline erosion
River Estuary Estuary rate tfuyr)

bluff 25 1.0 2.1

high bank 52 3.9 1.9

Jow bank 275 23.2 2.6

swamp forest 05 14 2.1

marsh 64.3 70.5 3.1

Table 2. Data for the Pamlico River Estuary. Silt and clay content estimated by the author. Total

silt and clay contribution to estuarine water calculated using the volume of shoreline lost (SCS, 1975)
and multiplying by the estimated density of the silt and clay minerals (Klein and Hurlbut, 1977).

Sample % silt Reach Ave. Ave, Ht. Length of Years Erosion Sed. Ave. amt,
and width of bank shoreline rate yield per reach
clay lost (m) (m) segment (m/yr)  (tonslyr) (tons/yr)

{m)

15-94 5247 10 16.00 4.24 9656.06 32 0.50 31361.43

16-94 44.09 10 16.00 4.24 9656.06 32 0.50 2635170 28856.57

14-94 7446 9 17.62 0.49 10138.87 32 0.55 592216 5922.16

17.94 28.69 11 16.79 143 6598.31 32 0.52 4158.14 4158.14

18a-94 1506 12 9.72 1.71 8690.46 32 0.30 198361

18.94 56.78 12 9.72 L7 8690.46 32 030 747741 4730.51

10-94 4741 13 16.92 113 7724.85 32 0.53 6378.49 6378.49

11-94 62.14 16 35.51 0.73 2735.88 32 1.11 403172 4031.72

1294 4044 9 29,96 0.79 6276.44 32 094 5502.64 5802.64

1.94 027 7 7.16 0.85 17219.98 32 0.22 25.53 26.53

2.94 3315 4 18.20 0.94 9977.93 32 0.57 5191.87 5191.87

3.94 1444 2 23.65 140 7885.79 32 0.74 344799 3447.99

4.94 35.17 1 14.23 0.73 47314.71 32 0.44 1581988

5-94 7733 1 14.23 0.73 47314.71 32 0.44 34785.25

9.94 6162 1 1423 0.73 47314.71 32 0.44 2771855 26107.890

6-94 6409 3 22.86 0.55 23496.42 25 0.91 22071.89

7-94 10.72 3 22,86 0.55 23496.42 25 091 369263

8-94 6025 3 22.86 0.55 2349642 25 091 20748.87 15504.46

Total Shoreline (miles) = 216.70

Total miles examined o 116.10

Length of eroding shoreline = 194.30 (m)

Total estimate of silt and clay tlast column) (tonsiyrr = 109,857.97
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Table 3. Water and sediment input into the APES from the Neuse and Pamlico Rivers.

Variable Neuse River Pamlico River
Area drained (km2) 14,504 11,137
Freshwater discharge (m3/s) 172.6 152.8
Sediment discharge (tons/yr) 235,000 208,000

Table 4. Estimated sediment contribution from the Neuse and Pamlico river and estuary.

River System River Sediment Total Estuarine Shoreline  Total Siit and Clay from
Yield (tons/yr) Sediment Yield (tons/yr) Estuarine Shoreline
(tons/yr)
Neuse 235,000 736,563 289,291

Pamlico 208,000 325,992 109,868
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A COASTAL COMMUNITY AT RISK
EVALUATING FLOODING AND EROSION HAZARDS

Rameshwar Das
Town of East Hampton, NY

East Hampton is the easternmost municipality on the fishtail South Fork of
Long Island. The Town has 110 mi of diverse coastline, divided between a
northern bay shore with enclosed harbors, bluffs, beaches and salt marsh,
and a south shore with direct exposure to the Atlantic Ocean. Coastal
topography also varies immensely. On the north shore 100-ft high morainal
bluffs descend to narrow beaches and creeks and harbors are fringed by
expanses of salt marsh. Along the south ocean shore clay "hoodoo" bluffs
at the eastern promontory of Montauk Point give way to broad sandy
beaches and dune systems and a low coastal plain with coastal ponds.

Over the past five years East Hampton has been engaged in drafting a Local
Waterfront Revitalization Plan (LWRP) under the federal Coastal Zone
Management Program, with supervision from New York State’s coastal
program in the Department of State. Unlike some states coastal zone policy
in New York is developed locally and adapted to local conditions, within
state policy guidelines. East Hampton elected to research and write its plan
through its own planning department rather than contract it out, which has
further maintained the LWRP’s community orientation.

The flooding and erosion sections of the LWRP have been given renewed
impetus by a series of winter nor’easters and near misses by hurricanes that
have caused substantial beach erosion. Storm damage has stimulated
concern and a spate of applications by waterfront homeowners in East
Hampton and neighboring towns for structural protection shoreward of
their homes, The planning and zoning boards of the towns have viewed
these proposals with skepticism because of previous damage to beaches from
shore armoring, but are being pressured by lawsuits and threats of lawsuits
to approve them. The hoards are asking for more guidance, which the
LWRP endeavors to provide.

Shoreline problems with flooding and erosion are only apparent when
manmade development interferes with coastal processes. In "The Beaches
are Moving," a popular classic of coastal lore, Knufman and Pilkey portray
the conceptual dilemma thus: "Those who live near the shore choose to say
that a shoreline moving with the water toward their house is ’eroding.’ ...
Most geologists speak of beaches refreating. Barrier islands are said to
migrate. Beach erosion, geologically speaking, is not usually a permanent
loss, but a strategic retreat. ... Beaches are not stable, but they are in
dynamic equilibrium. ... Dynamic equilibrium is not stability ... but a net
balance among many changes.”" In her poetic book, "The Thin Edge, Coast
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and Man in Crisis," Anne Simon (1978) says, "For us, shifting sands is a
convenient cliché but an inconvenient reality. We do not accept it. We call
it erosion and engage the United States Army Corps of Engineers to fight
it."

Coastal development in East Hampton has a long history. The community
was settled in 1648, but neither the colonial settlers nor the aboriginal native
Americans who preceded them lived on the shore, except for summer
fishing camps. It was too cold, too exposed, too precarious. The first
resort "cottages" along the beach were constructed in the late 1800s, and
those remaining are still some of most imposing homes in East Hampton.
Another incremental phase of resort construction occurred in the early
1900s with the advent of rail service to Montauk and the boom of the 1920s,
but it wasn’t until the post-World War II boom that building really took
off. Zoning was introduced in 1957, Before then coastal development and
its location on the shore was largely unfettered. Coastal setbacks were
introduced by the Town in the 1970s when the flood and erosion risks to
some of the earlier development began to be apparent. There was another
building boom that extended from about 1962-87, ending with the 1987 drop
in the stock market.

The storm damage of recent years may be more the rule than the exception.
There are anecdotes of huge hurricanes and winter storms in the 1600 and
1700s. A 1635 account by Governor William Bradford of Plymouth Colony
in Massachusetts records "a mighty storme of wind & raine, as none living
in these parts, either English or Indeans, ever saw." It was accompanied
by a 20-foot storm surge and winds that "blew downe many hundred
thouwsands of trees." Anecdotal accounts by the settlers on Long Island
record storms throughout the 1700s and 1800s, including a "tremendous
gale” in 1723, a hurricane in September 1782, the Christmas Storm of 1811,
the Great September Gale of 1815 which was characterized as the "worst
and most destructive hurricane ever known in these parts," and the Great
Blizzard of 1888, among others.

Hurricanes and severe storms are by no means infrequent visitors to Long
Island. The NOAA/National Hurricane Center records show 26 tropical
cyclones or hurricanes hitting Long Island since 1886. Winter nor’easters
have numbered at least 65 in the tast century, with 9 classed as severe and
1 extremely severe (March 1962). Recent severe nor’easters include the
Halloween Storm of October 1991, and the winter nor’easters of December
1992, March 1993, and December 1994. Twentieth century records are
marked by the hurricane of September 21, 1938, "The Atlantic Express,"
which made landfall at Westhampton and killed more than 700 people along
the east coast, devastating beaches and property. (The Weather Channel
wasn’t there to warn us.) East Hampton has been hit by numerous other
hurricanes and storms since (an unnamed hurricane in 1944, Carol and
Hazel in ’54, Donna and Edna in the early 1960s), but none packing nearly
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the loss of life and property as the 1938 storm. The 1938 hurricane would
have been a Category 2, or possibly 3, on the present Saffir/Simpson scale
of five, with sustained winds of 95 mph.

It’s interesting to note the how the storm history interacts with building
activity on the coast. Most of the development on the shore has been after
the 1938 hurricane, and between the 1962 nor’easter and the most recent
series of storms. The immediate post-war boom and the mid-1960s to early
1980s building boom coincide with lull periods in storm activity. Many low-
lying areas, barrier beach areas, and high bluffs with water views saw a
great deal of construction in this period. Only now are we taking a hard
look at the problems posed by this heedless development and trying to
formulate sensible policy for the future.

First, what are the problems? Beach loss and shoreline retreat that
threatens property is certainly the most egregious. Storms cause probably
70% of the shoreline erosion (at least on the ocean shore), but other coastal
processes, littoral drift, sea-level rise, the interference of manmade
structures, dredging, and stahilization of inlets, etc. are also changing the
shoreline. When portions of the northern bay shore were developed in the
1950s and early 1960s there were few if any restrictions on what property
owners could construct to protect their homes.

Permits were granted for a hodge-podge of hard structures that sprouted
along the populated shorelines, from bulkheads, gabions, and more recently
rock revetments, to groins of timber and concrete, docks that have acted
like groins, and all manner of experimental or homemade constructions like
sta-pods, dolos, walls of beach stone, and old concrete paving riprap. On
some shorelines a domino effect of downstream scouring and beach loss
became the norm; hard structures travelled in a chain reaction from one
parcel to another, until shore armoring was continuous and fronting
beaches vanished.

Along the ocean where there is generally an abundant windborn sediment
supply, homeowners have generally used soft solutions like snow-fence and
beach grass planting to trap sand and build dunes. This was fortunate
because elsewhere in the Hamptons experience with hard structures in the
high-energy ocean environment has been disastrous. A groinfield in
Westhampton along the barrier beach is illustrative, causing the loss of
dozens of homes, years of acrimonious litigation, and leaving government
with an open-ended obligation to maintain a beach regularly threatened by
overwash.

The clamor for protection of upland property from receding shorelines has
triggered an at times acrimonious debate over property rights versus the
protection of beaches and other public resources. In East Hampton the
beaches were part of the land patent granted to the original town trustees
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by the King of England for the "commonality” of all the citizens. The
town’s beaches are the linchpin of its summer resort economy, and even
though public access is limited in some areas and beaches may be abused by
summer traffic and 4-wheel beach drivers, they remain a vital resource.
Along whole sections of the shoreline citizens are becoming acutely aware
of the consequences of erosion protection structures where beaches have
vanished in front of them.

In seeking to evaluate and manage present and future flooding and erosion
problems in the Local Waterfront Revitalization Plan, the town has used
mapping tools from several different sources, and is undertaking several
projects to acquire more data and assess risks. The standard NFIP FIRM’s
are used to determine flood zones, corresponding with local implementation
in a Flood Hazard Overlay District. Federally designated barrier beaches
under the Federal Coastal Barrier Resources Act (CoBRA zones) help in
identifying areas prone to flooding and erosion and inappropriate for new
development. New York State supplies aerial photo "maps" establishing an
inland boundary for State Coastal Erosion Hazard Areas (generally covering
only the primary dune or bluff), under a 1983 law that requires a state
permit for activity within these areas, a capacity rarely enforced by the
State Department of Environmental Conservation. A relatively recent
addition are maps from the Army Corps utilizing the SLOSH model (Sea
Lake and Overland Surge from Hurricanes) which is designed to delineate
a worst case scenario for storm surge inundation given a direct hit from
various categories of hurricanes.

The town’s Natural Resources Department has also begun its own beach
monitoring program, now in a second year pilot phase, to establish surveyed
baselines and beach profiles for determining erosion rates. The pilot
program is examining erosion hotspots on several typical shorelines,
compiling a database that will serve as referents for years to come. The
town expects to either contract or gain in-house capacity to perform
historical shoreline change analysis, to differentiate between the short term
"noise" of interannual onshore and offshore sediment shifts and long term
erosion rates. Along some sections of acean beach studies have documented
seasonal changes of more than 200 ft in beach width. In the not too distant
future the available mapping, shoreline change analysis, and beach profiles
will be overlayed with aerial photographs in a GIS system.

In the meantime the town is also conducting an on-the-ground risk
assessment survey of waterfront construction, with evaluations to be made
available to individual homeowners, building inspectors, planners and
emergency response teams. An aerial video inventory of the entire Town
shoreline was conducted in late 1994, with the aid of a National Guard
helicopter unit; similar aerial surveys are envisioned on a periodic basis and
following major storm events.
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How does all this data translate into policy mechanisms and future actions?
In the short term the LWRP advocates modifying permit requirements and
standards for erosion protection, emphasizing soft approaches in most
areas, while permitting existing structures to remain in place, or be replaced
in-place in-kind. The report proposes a prohibition on hard structures in
the high-energy environment of the Atlantic Ocean beaches. A system of
natural resource special permits relating to beach, bluff and wetland
setbacks and construction near the water is already in place but is proposed
to be strengthened.

The erosion monitoring project is expected to allow eventual designation of
local erosion hazard zones. In conjunction the town will likely consider
adoption of a local law to implement the State Coastal Erosion Hazard Act.
Proposed changes in the NFIP at the national level will be implemented in
the town’s Flood Hazard Overlay District. Results of the risk assessment
survey will be used by various town agencies and find their way into
emergency response plans for storm events.

Public education is clearly a vital component of changing attitudes to coastal
planning and siting of development. Several measures are proposed as
future projects. Educating through local cable access programs, expert
forums, manuals and brochures for homeowners, workshops for town
officials such as building inspectors, and involved professionals in the
insurance and real estate business, are all envisioned.

Over the long term a Hurricane Damage Mitigation Plan is proposed as a
follow-up step to complement the risk assessment and erosion monitoring
programs.  This study will further assess vulnerable areas and
infrastructure in the town, propose redevelopment plans for the aftermath
of a catastrophic storm event, and prepare for buy-outs of inappropriately
sited development using the town’s bonding authority and Stafford Act
disaster relief funds,

Further long-term attention must be given to monitoring and responding to
the potential effects of global warming and accelerating sea-level rise. If
sea-level rise occurs within even the Jow end of the estimated range within
coming decades, erosion and coastal flooding may increase dramatically
from present rates. If hurricane frequency and severity increases, either
from global warming or a resumption of normal activity following the
current lull, breaches in coastal barriers and storm damage may become
more cOmMmOnN NCCUrrences,

All of these prospects, from policy recommendations to changing natural
phenomena, will prove extremely challenging within the context of local
politics, government regulations and planning procedures, and the litigious
arenas of our society. Will we manage to do the right thing? Faced with
the pressures of coastal development and profitable real estate markets, can
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we respond with good planning, develop community consensus and provide
sufficient protection for our natural resources?

Rameshwar Das

Town Waterfront Advisory Committee
East Hampton Planning Department
300 Pantigo Place, Suite 105

East Hampton, NY, USA 11937

Ph (516) 324-2178
Fax (516) 324-1476
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Session B4, Part I: Managing the Impacts of Public Use
Session Chair: Linda Maxson, NOAA/National Ocean Service

MARINE RECREATION AND TOURISM:
RESOURCE MANAGEMENT AND CONFLICT RESOLUTION

James R. Fox, Washington Interagency
Committee for Qutdoor Recreation
Linda J. Maxson, NOAA/National Ocean Service

More and more people are seeking recreational opportunities in the Nation’s
coastal zone, leading to a demand for new recreational sites and facilities.
However, land for additional water access and money to acquire new public
sites and facilities are becoming increasingly scarce. Growing recreational
use of existing coastal resources and changes in recreational use patterns are
leading to increased user and resource conflicts. For example the recent
popularity of personal watercraft, parasailing, and whale watching is
leading to conflicts between recreationists and impacts on the marine
environment.

One way to address these conflicts is to include planning for marine tourism
and recreation in coastal resource management. Although not always
recognized, marine recreation, tourism, and coastal resource planning are
intimately interrelated:

- Coastal resources that provide recreational opportunities are often the
major draw for a local or regional tourism industry, giving the resource
(and protection of the resource) social and economic importance, How the
resource is managed can dramatically affect a regional economy.

- Resource planning decisions will undoubtedly affect siting and
development of recreational facilities, water access, and types and intensity
of recreational uses.

Recreation and tourism has the potential to significantly degrade marine
resources,

Although this inter-relationship might seem quite obvious, it is often ignored
by planners working in the fields of recreation, tourism, and coastal
resources. This is due, in part, to use of very different planning models
and planning goals. Recreation planning, historically conducted by resource
management agencies (National Park Service, National Forest Service, state
resource agencies) and local parks and recreation departments, has focused
more on qualitative goals, such as the recreation experience, or on
quantitative goals, such as acres of park land per thousand population.
Tourism planning has historically been focused on marketing tourism
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opportunities and assessing and forecasting tourism use patterns in order
to develop infrastructure (numbers of beds, etc). The goals have been
chiefly economic. Rarely do traditional recreation planning or tourism
planning address resource conflicts, especially cumulative impacts to natural
resources. .

Another reason for the lack of integration of planning efforts is the different
legal mandates of planning agencies. Leocal planning efforts often result in
separate and uncoordinated plans for land use, economic development,
transportation, infrastructure, recreation, and open space. State and
federal agencies’ efforts are often focused on a specific resource (fish,
navigation, clean water).

Coastal resource management, however, grew out of an increasing
awareness of the Nation’s terrestrial edge as being "the Nation’s most
valuable geographic feature" (Stratton Commission), containing both
natural and economic value. The Coastal Zone Management Act of 1972
enunciated a national policy "to preserve, protect, develop, and where
possible, to restore or enhance, the resources of the Nation’s coastal zone
for this and succeeding generations." Although these goals are pursued
within a national framework, state and local authority over land- and water-
use forms the real basis for coastal zone management.

New Ways of Resource Planning

Coordinated, integrated marine resource planning is rarely easy, especially
in coastal waters involving multiple political jurisdictions and agencies and
given the high degree of connectivity of marine ecosystems. For example,
during a typical tide cycle, ocean waters entering northern Puget Sound
might pass through several dozen local jurisdictions (port districts, cities,
counties) and be affected by regulations from a dozen or more state and
federal agencies.

A planning model that is becoming more accepted coordinates public and
private sector planning and integrates planning efforts over a geographic
area big enough to make sense socio-culturally, economically, and
environmentally. More commonly applied to terrestrial environments, these
have gone under the name ecosystem, landscape, or watershed planning.
The geographic unit is typically a watershed or basin rather than a political
subdivision. Ideally, planning is locally driven, with a high degree of
coordination between local, state, federal, and tribal agencies, public and
private land owners, and recreation, business, conservation, and other
interests. Plans integrate not only economic and conservation resource
values, but also socio-cultural values.
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The Planning Process

Washington State’s Growth Management Act (GMA), passed in 1990, has
helped to integrate local and regional planning in some areas, such as
transportation, infrastructure, and land use. Also, partly as a result of the
GMA, there has been a shift from the public simply reacting to government
planning to the public directly participating in planning. More recently,
this trend has gone further. In watershed planning, for example, planning
efforts have been initiated and driven by citizens groups or local
govermments.

Experience has shown that to be successful, community-based regional
planning efforts should:

1) involve all interested or affected parties,

2) use a facilitated, consensus-based decision making process,

3) tailor the process and the outcome to that community and bioregion
(i.e., from region to region there are major differences in issues, economy,
types of resources, community values, types of property ownership, types
of political jurisdictions, involvement of state and federal agencies, available

data, etc.),

4) clearly define the role of local, state, and federal government in the
planning process and in providing solutions (see below),

Planning and Management Tools
A new array of planning and management tools is becoming available to
help cope with conflicts that arise in the planning process and resource
management. These include:
1. new methods of group facilitation for use in community-based planning
2. new methods of obtaining public participation
3. negotiated rule making methods
4. carrying capacity assessment process (CCAP)

5. cumulative impact analysis

6. setting limits of acceptable change (LAC)
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7. visitor management models such as visitor impact management (VIM),
visitor experience and resource protection (VERP), and quality upgrading
and learning (QUAL)

8. education of visitors and service and facility providers by public agencies,
user groups, nongovernmental organizations

9. using tourism marketing as a management tool
10. time and space recreational use zoning
These techniques can help to attract the appropriate type of person to the
resource, directing them to appropriate areas and activities, and educating
them about the how to interact with the resource and each other.

Role of Government
In these new approaches to planning and resource management, the role of
government will vary considerably, depending on the region, the resources,
and the needs of the communities within the region. It is important that
government be flexible enough to adjust its role accordingly, and to work
with nongovernmental participants to carefully define this role. Possible

roles include:

1. Participating in local planning, providing as much or little leadership as
appropriate

2. Providing technical assistance (research, GIS, data, facilitation)
3. Coordinating planning, regulatory, and enforcement agencies
4. Developing standards

5. Providing funding

6. Developing new incentives

7. Developing new regulations, using a negotiated rule-making process when
possible

Methods of Conflict Resolution
The most effective method of conflict resolution is preventing the conflict
from occurring. With traditional planning and management models,

conflict often occurs when proposed government-generated plans or
regulations are presented to the public for comment; when plans or
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regulations are challenged in court; and, in the case of implementing plans,
when management strategies fail and resource and user conflicts occur.

Use of the new planning models discussed above can be effective in reducing
some of the conflicts inherent in the planning process. However, other
types of conflict can arise when these new methods are employed. In
community-based planning, for example, the process of getting all interested
parties in the same room, agreeing on the need to cooperate, and agreeing
on goals and outcomes of the planning process can be highly contentious
and may take several attempts over a period of years. In addition,
increased participation of nonprofit organizations has often added a
planning horizon that stretches a generation or more into the future — a far
different time scale than is typically preferred by business people or elected
officials.

Resource and user conflicts often occur due to over-crowding or change in
use patterns. New management techniques, such as those based on carrying
capacity analysis, can be effective in minimizing these conflicts. For
example, conflicts arising due to the increased use of personal watercraft
(PWC) can be reduced by initiating space and time zoning based on analysis
of the social and environmental carrying capacity of a body of water,

When government regulation appears to be necessary, the use of negotiated
rule-making has the potential to involve all sides of an issue in development
of a mutually acceptable — although not necessarily universally liked — law,
ordinance, or rule, reducing the likelihood of legal challenge.

With heightened awareness of the impacts of tourism and recreation, self-
policing is increasingly being used as a non-regulatory way to reduce various
types of resource and user conflicts. For example, in the San Juan Islands
(see below), whale-watching business owners and operators meet regularly
and have developed a set of voluntary guidelines to minimize whale
harassment. And on Long Lake in Washington, a PWC organization has
been helping to inform PWC riders about boating etiquette and safety.

Conflict resolution centers, whose staff sometimes make themselves available
to communities at low or no cost, are becoming more numerous. Often,
experts in mediation and alternative dispute resolution techniques specialize
in certain types of issues, such as natural resources.

Case Study: San Juan County, Washington

San Juan County is composed of several hundred islands in northern Puget
Sound, bounded by international waters. It is a destination for tourists
from all over the world, offering marine recreational opportunities that
include sailing, cruising, kayaking, fishing, diving, whale watching, and
beach combing.
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In the San Juan Islands, like many places in the country, the use of
personal watercraft (PWC; also known by the trade name Jet Ski) has
become controversial. Waterfront property owners have expressed
annoyance due to the noise. Boaters and divers feel a sense of physical
threat due to PWC’s high speeds and sudden changes of direction, and are
concerned with PWC operators’ general lack of "boating etiquette” and
understanding of boating safety.

In February 1996, in response to a petition from nearly 1,500 of San Juan
County’s 12,000 residents, the Board of County Commissioners enacted a
ban on PWC use in county waters. Although counties have banned PWCs
on several lakes in Washington, this represents the first time in the state
that PWC use has been banned outright in all navigable marine waters of
a county.

The Personal Watercraft Industry Association (PWIA) has questioned the
authority of San Juan County to deny "citizens access to the public waters,"
suggesting that under the Public Trust Doctrine, the public has a right to
boating in waters of navigable waters. The industry has also stated their
belief that singling out one class of motorized watercraft for regulation is
"discriminatory, arbitrary, and capricious." The PWIA has filed suit
against the county.

Two endeavors might have provided a framework for resolving PWC
conflicts and, as well, provided a more firm legal basis for PWC regulation:
San Juan County’s tourism planning process, and the proposed Northwest
Straits National Marine Sanctuary.

Community-hased Tourism Planning

Beginning in the 1980s, an increasing number of county residents began to
express concerns about the impact of unmanaged tourism on the social and
physical environment of the islands. As a result, the county undertook a
community-based tourism planning effort, consisting of a community
opinion survey, an issue identification workshop attended by community
leaders and interest group representatives, and a series of town meetings on
the most populated islands. The process and preparation of the resulting
tourism plan was overseen by an advisory committee composed of 10
citizens appointed by the Board of County Commissioners. Three of the
members were representatives of the tourism industry.

The tourism plan, completed in 1992, contained numerous recommendations
for changes in county policy, including land use policy. In addition,
recommendations were offered to the tourism industry and various
governmental and nongovernmental agencies and organizations involved in
tourism, recreation, and resource management. A major recommendation
of the plan was to keep tourism development at a small scale, consistent
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with the relaxed, relatively undeveloped rural atmosphere of the county.
For example, lodging development would, ideally, be limited to small
resorts, inns, and B&Bs. Commercial marine tourism would be nature-
based and consist of rental of human powered vessels rather than PWCs,
and tours on small excursion boats rather than large cruise ships. These
recommendations were seen to benefit residents who did not want large-
scale development or have their community over-run by visitors. The
recommendations were also thought to benefit the existing tourism
industry—generally smalllocally-owned businesses—by protecting them from
competition from large out-of-state tourism developers. Also important, the
recommendations were intended to protect the natural resources that are
valued by residents and are the draw for the tourism industry.

As a result of a change in the composition of the governing body of the
county, and opposition from some sectors of the tourism industry, the
tourism plan was never formally adopted. However a number of
nonregulatory approaches to tourism management and resource protection
are currently being used. The self-policing of the whale-watching industry
was mentioned above. The kayak tour industry also has joined to develop
a "code of ethics" dealing with respect for the environment and shoreline
property owners. And a nonprofit marine research and education
organization (the Whale Museum) has engaged in educational programs for
boaters on ways to hehave in the proximity of marine mammals and other
marine wildlife.

The Northwest Straits National Marine
Sanctuary

In 1983 the marine waters of northern Puget Sound were identified by
Congress as a study area for possible designation as a national marine
sanctuary. Because the study site is entirely within Washington State
waters, participation of the state, along with local governments and
interested constituent groups was essential. Local opposition to the
sanctuary, changes in composition of local elected bodies, and an arduous
public participation process has kept the proposal from moving at more
than a glacial pace. Designation, if it occurs at all, is not likely before the
end of 1996.

Had the waters around the San Juan Islands been part of a national marine
sanctuary, there would have been a structure for coordinated marine
resource planning and management, a better understanding of the nature
of the resources and possible impacts by PWCs, and a legal basis for PWC
regulation that has withstood challenge in another sanctuary.
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Conclusion

New planning models, public participation methods, conflict resolution
techniques, and resource management tools are available to improve
management of our marine resources. In addition, there is a growing
awareness for the need to integrate planning for recreation, tourism, and
coastal resources — traditionally isolated planning activities — to better
manage resources experiencing increasing demands from visitors. In San
Juan County, several attempts to do this were less than successful. A
political solution, currently being challenged in court, was used to resolve
conflicts arising from personal watercraft use.

James R. Fox

Interagency Committee for Qutdoor Recreation
P.O. Box 40917

Olympia, WA, USA 98504-0917

Ph (360) 902-3021

Fax (360) 902-3026
Email JimF@iac.wa.gov
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THE REVIVAL AND RECLAIMING OF A NATURAL
RESOURCE IN AN URBAN SETTING:
SAVIN HILL BEACH

Mona L. Haywood,
Massachusetts Institute of Technology

Many environmental remediation efforts have been labeled unsuccessful.
In some instances, however, such projects have significantly improved
polluted areas. Working with the natural ability of ecosystems to
regenerate, human activities and their influences (i.e., technological
advancements, raised awareness of communities, and governmental agencies
targeting their resources) have improved the conditions of unusable and
unhealthy natural resources that had degraded due to human activities®.
As these community environmental assets are restored a question remains:
How can these improvements be sustained to safeguard the resources as
valuable ecosystems (inherent worth) that the public can enjoy them
(intrinsic worth)?® This raises subsequent questions about the roles of
technology, educating communities, and governmental and non-
governmental organizations. In the summer of 1995, The Boston Harbor
Association together with other organizations launched the "Back to the
Beaches” campaign®. This effort involved targeting communities to raise
their awareness of the improved water quality and conditions of the
beaches. The primary assumption that all of the involved groups shared
was that while it is desirable for communities to use and enjoy the beaches,
improving the water quality of the harbor and thereby its beaches was not
enough to guarantee maintenance of the beaches. Existing governmental
entities cannot be expected to assume the entire responsibility of rejoining
communities and beaches for the future support of the beaches:
communities themselves have a role to play. These assumptions are based
upon theory and practical experience, namely the history of the Boston
Harbor.

! John Holusha "Cities Redeveloping Old Industrial Sites With EPA’s Aid" The
New York Times. CXLV 4 December 1995: 1 & BS.

2 Dr. Judith T. Kildow collapses these two concepts into inherent public
good: Boston Harbor Management Study (MIT Sea Grant College:
Cambridge, MA), 1981: 5.

3 A smaller, less publicized effort was made during the summer of 1994. In
August of that year, Governor Weld signed into law a $30 capital bond to
fund a beaches restoration plan and named TBHA the lead organization to
monitor the implementation of the plan. “Restoration Plan for Beaches
Receives Funding” Harbor News. The Boston Harbor Association. 21 Fall
1994:2.
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For generations, citizens of Boston and Massachusetts have perceived the
Boston Harbor as unsafe, unclean, and unappealing. And rightly so. There
was public criticism of Boston’s sewage system as early as 1870s. In 1939
a special legislative commission reported that the conditions of the harbor
were “revolting to the aesthetic sensibilities® and urged "immediate
correction of pollution."® Sewage handling policies and technology allowed
regular dumping of untreated residential and industrial wastes directly into
the harbor. Run-off occurred from agricultural activities, and industrial
endeavors, such as rendering plants, compromised the water quality in the
harbor and contributed to disease epidemics in the Boston metropolitan
area.

The neglect that took place cannot be categorized easily in terms of negative
perceptions or complete disregard for the harbor. Communities did
appreciate the harbor for recreational, economic, and spiritual reasons. A
70-year old Quincy (MA) resident, can recall the days when "you could walk
to the [Wollaston] beach and see . . . hundreds of people on the beach
sitting on blankets under umbrellas, and hundreds more in the water . . .
back then that was something special, to be so close to the water."” Like
many South Boston residents, Former Mayor Flynn had a relative who
worked along the harbor; his father was a longshoreman for 47 years.®
The Boston Harbor beaches were in a similar paradoxical position of
alternately being held in high and low esteem and being the focus of
attention and ignored,

There are 22 Boston Harbor Beaches grouped in five regions: North, South
Boston, Dorchester, South, and Harbor Island beaches. The simple
explanation for their decline is that poor water quality led to lower demands
for use, which led to lower levels of maintenance, and further declines in
quality. The end result with few exception has been that both the
neighboring communities and the institutions charged with management
responsibilities abandoned the beaches.

As a result of the implementation of the Boston Harbor Project by the
Massachusetts Water Resource Authority and continued implementation of
local and regional sewage infrastructure improvements, this long-term trend

3 Eric Jay Dolin. Dirty Water/Clean Water. (MIT Sea Grant College:
Cambridge, MA, 1990: 21-22.

¢ “Significant Dates in the History of Boston Harbor.” WaterResources. 4
(1992): 1.

7 Alexander Reid. “Tide may be turning for Wollaston Beach.” The Boston
Globe. 14 May 1995: 1.

¢ Seth Rolbein. “Boston’s Floating Crap Game.” Boston Magazine. (1987):
150.
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in water quality has begun to reverse itself. There has been “increased
sightings" of diverse marine life, fewer incidents of fish kills, and the
number of beach closings have declined. In recognition of this,
Massachusetts Governor and Mayor of Boston established a commission to
study the potential uses of and ways in which people could be enticed to
visit the beaches. Two years and many town meetings later, the Joint
Commission on the Future of Boston Harbor Beaches released its report,
which assessed the work of various agencies charged with managing the
beaches, set forth a list of overall goals and principles, and delineated a
"Beach Improvement Plan."

The Beach Improvement Plan sets forth a list of aims, a management design
and a categorization of beach types. Specifically, the plan addresses
cleaning beaches, infrastructure and access improvements, sand
replenishment, getting better and more information about the beaches to
communities, and improved access to the beaches. The management design
delineates the roles for various governmental and non-governmental parties.
The four beach types described in the plan are "regional," "community,"
"urban edge,” and "natural,” and each differs in the level of standards of
safety, sanitation, and maintenance®.

Outreach has played a significant role in the plan and thousands of
residents attended the "Back to the Beaches" campaign family events. The
"Family Days," coordinated by various groups and agencies, allowed
attendees to have a first-hand look at the improvements that have been
made, to learn about future plans, and to enjoy themselves. Although many
regard the involved organizations’ and the communities’ participation as
a success, both groups continue to conceptualize other methods that will
result in a long-term, mutually beneficial relationship between communities
and the beaches.

This paper will discuss what residents of nearby communities, governmental
officials, and people working in non-profit organizations identify as the
challenges to and the opportunities for increased usage of Savin Hill Beach
(Dorchester, MA), which is designated a community beach. These
“harriers" and "connectors" relate to access, environmental quality,
perceptions, and awareness, Furthermore, the paper will include a review
of the creative means being employed to (re)interject it into the collective

% Scott Allen. “The Beaches of Boston Harbor, abandoned for years because
of pollution, are making a remarkable comeback.” The Boston Globe June
26, 1995: 22.

® Lane, Frenchman, & Associates, Inc. [in association with Jason M. Cortell
& Associates, Inc.). Plan for the Future of Boston Harbor Beaches. June 15,
1993: 4-5 - 4-6.
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consciousness of nearby communities, recommendations as to how to
reconnect communities with their beach, and a discussion of how these
recommendations could be applicable to other urban community resources.

Mona Haywood

Massachusetts Institute of Technology
Department of Urban Studies

77 Massachusetts Avenue
Cambridge, MA, USA 02139

Ph (617) 565-9404
Fax (617) 253-7402
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THE SUSTAINABLE UTILIZATION OF
THE SANDY BARRIER BEACHES ON
LEKKI PENINSULA OF LAGOS STATE IN NIGERIA
FOR RECREATION AND TOURISM

C. K. A, Asangwe
University of Lagos, Nigeria

As the 21st century draws in, it has been widely observed that tourism will
be one of the highest revenue-generating industries worldwide. The sandy
barrier beaches on low-lying coastal environments have been known to be
traditionally attractive for recreation and tourism. The Lekki peninsula
adjacent to Victoria Island, with more than 50 km of accessible sandy beach
formations near the posh residential and business district of metropolitan
Lagos, is the location for this study. The sandy beaches of Maiyegun,
Eleko, Akodo Lekki, and others on the peninsula are the most visited
recreational destinations in the Lagos coastal environment, thus giving the
area a tremendous tourism potential.

These sandy barrier beaches on Lekki peninsula are made up of belts of
sandy ridges accumulated through littoral drifts which form a buffer
between the contemporary shoreline and the marginal lagoons. They rim
the entire Lekki peninsula washed by the Atlantic Ocean and describe the
most unstable and changeable geomorphic features of the Lagos coastal
zone.

This paper analyses the results from a geomorphological survey of sandy
beaches east of Lagos on the Lekki peninsula. This is with a to providing
an understanding of beach forms in relation to their utilization for
recreation and tourism. The paper further examines the socio-economic
implications of probably sea-level rise on the Lagos metropolis, which will
assist in resolving land-use conflicts when further infrastructural
developments begin in the extensive rural landscape of Lekki peninsula.

The paper finally argues for environmental analysis based on geomorphic
implications of man-induced action as a necessary input into the sustainable
utilization of this fragile coastal environment.

C.K.A. Asangwe

Geomorphology Laboratory
Department of Geography and Planning
University of Lagos

Lagos, Nigeria
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Session BS: Fisheries Habitat Restoration
Session Chair: Thomas E. Bigford, NOAA/National Marine Fisheries
Service

NATIONAL MARINE FISHERIES SERVICE
EFFORTS TO RESTORE FISHERIES HABITAT
IN COASTAL LOUISIANA

Erik C. Zobrist,
NOAA/National Marine Fisheries Service,
Tim Oshorn, NOAA/National Marine
Fisheries Service, and
Rickey Ruebsamen,

National Marine Fisheries Service

Introduction

Louisiana contains more than 40% of the coastal wetlands in the contiguous
United States. These wetlands support the ecological, economic, cultural,
aesthetic, and recreational needs of hoth the state and the nation, They are
the source of much of the nation’s oil and natural gas, they provide habitat
for many species of plants and wildlife, and they serve as a nursery for
commercially important species. Louisiana waters alone contributed 79%
of the total Gulf of Mexico region fisheries harvest by weight in 1994,
generating more than $336 million in dockside value (U. S. Department of
Commerce, 1995). The natural processes of accretion and erosion that
constantly create and destroy these lands have historically existed in relative
equilibrium. But human activities have disrupted that equilibrium and now
jeopardize the future health of the state’s wetlands, and hence the resources
that they support. Louisiana’s marshes are eroding at an estimated rate of
25 square miles per year (Britsch and Dunbar, 1993), which accounts for
roughly 80% of total national wetland loss. Without intervention, the losses
within the next 50 years could total 800,000 acres.

The Coastal Wetlands Planning, Protection and
Restoration Act and Task Force

In an effort to reverse the long-term trend of wetland loss, the Louisiana
State Legislature passed Act 6 in 1989. The Act created the Coastal
Wetlands Trust Fund, which serves as a long-term revenue base for state-
sponsored coastal restoration projects. In response to this initiative, the
U.S. Congress enacted the Coastal Wetlands Planning, Protection and
Restoration Act (P.L. 101-646, CWPPRA), requiring the Secretary of the
Army to establish the multi-agency Louisiana Coastal Wetlands
Conservation and Restoration Task Force (16 U.S.C. 3951 §303 (a)(1)),
responsible for: (1) developing a long-term restoration plan for the state’s
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coastal wetlands and (2) developing an annual priority project list for
implementing wetland restoration projects. The Task Force includes the
U.S. Army Corps of Engineers, the Department of the Interior (Fish and
Wildlife Service and the Minerals Management Service), the Department of
Agriculture (Natural Resources Conservation Service), the Department of
Commerce (NOAA/National Marine Fisheries Service), the U.S.
Environmental Protection Agency, and the State of Louisiana (Office of the
Governor).

Task Force activities are supported by a federal trust fund of revenues from
tax receipts on small engines and other equipment, 70% of which (not to
exceed $70 million annually) is available for wetland restoration projects
and associated activities in Louisiana. The remaining 30% is available for
coastal wetland restoration in other states. CWPPRA mandates that all
federal contributions to restoration projects be matched by a state
contribution on 75% federal, 25% state cost share basis. Although
Louisiana is a Task Force member, it may not participate in wetland praoject
selection nor may the state be the lead sponsor of a project.

The Comprehensive Coastal Wetlands
Restoration Plan

The goal of the Louisiana Coastal Wetlands Restoration Plan, as directed
by Congress, is to develop a comprehensive approach to restore, and
prevent the loss of, coastal wetlands (16 U.S.C. 3953 §303 (b)(2)).
CWPPRA directs the Task Force to integrate existing restoration plans for
the state’s wetlands, such as the Louisiana Comprehensive Coastal Wetlands
Feasibility Study prepared by the U.S. Army Corps of Engineers, and the
State of Louisiana’s Constal Wetlands Conservation and Restoration Plan,
into the CWPPRA Restoration Plan, The Restoration Plan incorporates two
strategies to combat wetland loss: offensive approaches seek to build new
wetlands using the freshwater and sediments of the Mississippi River and
its tributaries; defensive approaches seek to protect existing wetlands
through hydrologic restoration, shoreline protection and enhancement, and
vegetative plantings.

Annual Priority Project Lists and Project Development

In addition to the Restoration Plan, the Task Force must annually submit
a Project Priority List to Congress. This list identifies projects that will
vprovide for the long-term conservation of such wetlands and dependent fish
and wildlife populations” (16 U.S.C. 3951 §303 (a)(1)). Proposed projects
are ranked based on anticipated benefits and cost-effectiveness, with due
allowance for small-scale projects necessary to demonstrate the use of
techniques or materials for coastal restoration. The National Marine
Fisheries Service (NMFS) is sponsoring and implementing 10 of these
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projects, with federal funding totalling more than $30 million, which will
affect more than 46,000 acres of wetlands.

NMFS Involvement in CWPPRA Planning

As a CWPPRA Task Force member, NMFS is responsible for identifying
coastal sites to be considered for possible restoration or protection. Priority
project development generally involves the following steps: identifying
potential sites; gathering preliminary site information; developing project
proposals offering possible restoration alternatives with related costs; and
conducting wetland value assessments and economic analyses to determine
the value of the wetlands and the cost-effectiveness of each project. This
effort requires the collaboration of many of the NMFS components as well
as additional contractual support.

Point au Fer Island and The Atchafalaya River Delta

Four of NMFS’s restoration projects are designed to beneficially utilize the
sediment-laden waters of the Atchafalaya River. Two projects on Point au
Fer Island are will protect and enhance existing wetland habitat while the
other two projects in the Atchafalaya Delta will actually create new wetland
habitat,

Point au Fer Island is located in southwestern Terrebonne Parish
approximately twenty-eight miles south of Morgan City, Louisiana. The
island is bounded by the Gulf of Mexico to the south, Atchafalaya Bay to
the west/northwest, and Four League Bay to the east/northeast. Point au
Fer comprises 42,073 acres of emergent intertidal marsh (U. S. Army Corps
of Engineers, 1992) which provides habitat for numerous terrestrial and
marine species of significant ecological and economic importance, as well as
habitat for endangered and threatened species. Smooth cordgrass, Spartina
alterniffora, dominates the salt water marshes that parallel the gulf coast
while marshhay cordgrass, Spartina patens, dominates the brackish marshes
of the island’s interior.

Like much of coastal Louisiana, Point au Fer has lost wetlands through
both natural processes (e.g., subsidence) and human activity (Boesch et al.,
1994). Since 1931, the island has been extensively modified to support
human activities such as oil and gas exploration/development, fishing, and
hunting. These modifications have accelerated wetlands loss by (1) allowing
salt water intrusion into the brackish marshes of the interior island causing
mortality of non-salt tolerant plants, ( 2) reducing the amount of sediment
reaching the marsh from the Atchafalaya River and (3) by increasing tidal
scour. Consequently, these marsh areas are being converted to open water.
Coastal wetlands, such as those heing lost on Point au Fer, are critical
habitat in the life cycles of 98% of commercially harvested species in the
Gulf of Mexico (Hartman ef al., 1993).
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The Atchafalaya River, which first started to capture Mississippi River
discharge in the mid-1500s, offers a much shorter course to the Gulf of
Mexico than the Mississippi River. Concern over the risk that the
Mississippi River would abandon its course through New Orleans, a control
structure was built at the point of diversion. Consequently, the Atchafalaya
discharge is currently held at 30% of the Mississippi discharge. It is
estimated that over 80 million tons of sediment are carried down the
Atchafalaya annually (Mossa, 1990). Studies of river sediment budgets
indicate that the Mississippi and the Atchafalaya carry ample sediment to
enhance Louisiana’s wetlands (Templet and Meyer-Arendt, 1988; van
Heerden, 1994).

Description of Projects

The Point au Fer Island Hydrologic Restoration project (CWPPRA Project
PTE 22/24) will concentrate on restoring two rapidly degrading areas of the
island: in Area 1, two lengthy pipeline canals dredged around 1960 have
allowed rapid salt water intrusion into the brackish marshes of the island;
in Area 2, on the western side of the island, approximately 600 yards of
narrow beach separates the Gulf of Mexico from an oil/gas access canal and
has experienced overwash and salt water intrusion. In August, 1992, a 2-
meter storm surge from Hurricane Andrew exacerbated the problem in both
areas (Stone, 1993), Preventing or reducing salt water intrusion and
reestablishing the natural sediment-laden freshwater flow across Point au
Fer island from the Atchafalaya River should diminish human-induced
wetland loss and allow for natural coastal migration instead of erosion and
conversion to open water, To achieve this, the engineering design plans call
for construction of a series of seven oyster-shell and wooden plugs in the
canals of Area 1 to halt salt water intrusion into the brackish marshes.
Plug location is intended to divert fresh water out of the canal and into
marshes through natural drainage ways during high flow (flooding) periods
in the Atchafalaya basin. At Area 2, engineering design plans will focus on
the 600 yards of the island’s eroding western shoreline. The entire project
will protect/enhance 3,900 acres of wetlands at a total estimated cost of
$1,336,000.

The Lake Chapeau Marsh Creation and Hydrologic Restoration Project
{(CWPPRA Praject PTE-23/26a) includes 13,000 acres of wetlands on the
western end of Point au Fer Island. The Lake Chapeau area is losing
marsh as a result of altered tidal circulation through the northern portion
of the island. This circulation is made possible by the many natural and
manmade waterways in this area, as well as large areas of open water and
broken marsh. Major marsh loss has occurred in the area surrounding
Lake Chapeau and continues at a rate of nearly 15 acres per year, The
project will include mining 500,000 cubic yards of sediment from the
Atchafalaya Bay bottom, spray-jetting the sediment over an 1,800-acre area
along Lake Chapeau’s shorelines and installing numerous plugs in
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abandoned oil and gas access canals. The project will restore marshes west
of Lake Chapeau, reestablish the hydrologic separation of the Locust Bayou
and Alligator Bayou watersheds, and reestablish natural drainage patterns
of the Lake Chapeau area. More than 260 acres of open water will be
converted to marsh. Reducing open water areas and filling shallow breaks
in the marsh will protect 2,500 acres from wind-wave erosion and an
additional 1,000 acres from tidal scour. Plugging man-made canals and
gapping spoil banks will restore natural sediment pathways enhancing
12,000 acres of wetlands. Total project cost is $4,100,000.

The Big Island Mining Project (CWPPRA Project XAT-7) is located at the
mouth of the Atchafalaya River. Big Island was created with dredged
material from the Atchafalaya River navigation channel. Although no spoil
has been deposited on the island since the mid-1980s, the location and
height of the island prevents the river delta from expanding and creating
new wetlands along the western side of the river’s main channel. Dredging
and other alterations have prevented the Atchafalaya River delta complex
from growing despite enormous sediment inputs. Combined with erosion,
an estimated 2,034 acres could be lost within 20 years. Restoration
activities will focus on dredging a 500-foot wide, 10-foot deep channel just
north of Big Island at a 45-degree angle to the navigation channel of the
Atchafalaya River. The project’s main channel will graduate into several
smaller channels designed to allow water and sediment to once again reach
the western side of the Atchafalaya River delta. Sediment dredged directly
from the project will be placed in a series of delta lobes creating
approximately 300 acres of wetlands. More than 1,200 acres of march are
expected to form naturally over the life of the project. Total project cost
is $4,100,000.

The Atchafalaya Sediment Delivery Project (CWPPRA Project PAT-2) is
another dredging project which will complement the Big Island Mining
Project. The Army Corps of Engineers began placing dredged material at
the heads of delta lobes of the eastern (natural) half of the Atchafalaya
Delta in association with their maintenance dredging operations. They
assumed that this would stabilize existing deltaic islands and the river
channel. Unfortunately, in 1988, natural sediment transport processes and
erosion sealed the delta’s Natal Channel. With the gradual closing of
Radcliffe Pass, another major delta channel, sediment delivery loss will
reduce the eastward growth of the delta complex and increase the impacts
of winter storm erosion on existing wetlands. Total loss over a 20-year
period is estimated at 1,932 acres. Dredging both Radcliffe Pass and Natal
Channel will allow the natural sediment delivery process to continue.
Beneficial use of dredged material will allow creation of 300 acres of new
marsh. Natural marsh accretion over 20 years could total 1,800 acres. This
would represent a major increase of new marsh in the Atchafalaya delta.
Total project cost is $1,100,000.
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Current Status of Projects

In September 1995, the CWPPRA Task Force voted to approve construction
of Phase I (Area I) of the Point Au Fer Hydrologic Restoration project.
Construction of 7 shell and shell-reinforced wooden plugs in canals on the
eastern end of the island began in early October and was completed by mid-
December. Final engineering and design plans for Phase II (Area II) are
soon to be prepared with construction scheduled for summer, 1996. Big
Island Mining and Atchafalaya Sediment Delivery have entered the final
engineering/design phase are scheduled for construction in summer, 1996.
Lake Chapeau is in the preliminary engineering/design phase with
construction anticipated to commence in fall, 1996.

Condusion

These four NMFS-sponsored restoration projects will fortify the wetlands
of Point au Fer Island and create thousands of new acres of wetlands in the
Atchafalaya delta. This project also offers an opportunity for beneficial
environmental cooperation between the U.S. Government and the State of
Louisiana, and land owners in order to restore the island’s threatened
coastal habitats. NMFS has gained invaluable restoration planning and
implementation experience from this project and will continue to apply this
and other fisheries expertise in future efforts to protect and restore
Louisiana’s coastal wetlands.
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WATERSHEDS AND FISHERY HABITAT

Dail W. Brown,
NOAA/National Marine Fisheries Service

The National Oceanic and Atmospheric Administration’s National Marine
Fisheries Service (NMFS) has placed renewed emphasis on the importance
of fish habitat in assuring the health and sustainability of commercial and
recreational fishery resources. This emphasis has resulted in new strategic
directions by NMFS for habitat research and management. A key element
of NMFS activities will be the linkage between watershed processes (both
human and natural) and the viability of fishery habitat to sustain resources.

Odum (1971) defined fish habitat as those places where fish live. Ryder and
Kerr (1989) and Peters and Cross (1992) refined the definition of fish
habitat to reflect the importance of physical, biological and chemical
characteristics. A number of studies have demonstrated the importance of
habitat characteristics to various life stages of fish, particularly young and
juvenile (see, for example, Hoss and Thayer, 1993; Funderburk ez al., 1991)
The importance of fish habitat (for both fin- and shell fish) is te sustain the
populations of fishery resources for commercial, recreational, and aesthetic

purposes.

A watershed, by definition, is a funnel where water collected on the surface
and from underground flows in rivulets and forms streams and rivers that
eventually run to the sea. These flows carry the by-products of human
activity as well as organics and inorganics from natural processes cccurring
within and along the watercourse. Watersheds are also where the footprints
of human activity occur. Fish habitats are located in those areas that make
up the core of the funnel and include the wetlands and open waters of the
rivers and estuaries as well as coastal ocean areas.

The difficulties in linking the effects of habitat alteration resulting from
watershed activities to declines in fishery populations are several. First,
changes in habitat quality and quantity usually are small and cumulative,
Under the best circumstances, healthy populations of fish are numerous and
robust. Except for confined populations that cannot buffer the affect of
large scale catastrophic or insidious alterations, populations replenish their
losses.

Second, certain fish populations contend with commercial and recreational
fishing pressure. Many exploited stocks of fish that depend on coastal,
estuarine, and river habitat have declined in recent years (NOAA, 1996),
and these population reductions are usually attributed to commercial and
recreational fishing. However, population reductions may also result from
pollution and habitat alterations (which may affect all life stages but most
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importantly the early ones). Sorting out the dual impact, if there actually
is one, is challenging fishery and ecology scientist (e.g., Sindermann, 1994).

Third, our capabilities for documenting what is happening in a watershed
as it translates to river and coastal fish habitat are in confusion. OQur fish
habitat is at the sides, middle, and end of the funnel. With advanced
computer power and ever-evolving geographic information systems, we have
extensive data bases on watershed characteristics. Land use practices such
as forestry, farming, and urban development can affect aquatic
environments. At a more detailed level of examination, siltation, non-point
nutrient runoff, toxic outfalls, and septic systems, for example, can have
a more immediate affect on habitat viability within the landscape of a
watershed. We have yet to assemble this information source in a way to
make good connections with fish habitat, although strategies for integrating
spatial watershed information to link with living aquatic resources have
been proposed (Thomas, 1995; Thayer, Thomas, and Koski, 1996).

While tying habitat alteration to declines in fisheries is difficult, the impact
of watershed land use activities on aquatic habitat can be identified at
several scales of observation -- some linkages obvious, some very plausible,
some obscure. The strongest cases (unfortunately, too many of them) are
on small scale activities confined to sub-watershed or a reach of a tributary
and involve large-scale land use practices such as logging, mining, and
agriculture. For example, anadromous populations of spring/summer
chinook salmon have been eliminated from tributaries of the Salmon River
subbasin in Idaho by activities of the Blackbird Mine (NMFS, 1991).
Population declines started in the 1940s when extensive mining activities
began in the Blackbird Creek Drainage, and the run was eliminated by the
early 1960s. Today, the drainage remains largely uninhabited due to toxic
conditions in Panther Creek resulting from mine drainage. In a June 1995
example, more than 25 million gallons of animal waste washed into a
tributary of the New River system in North Carolina. Eight miles of stream
became anoxic and several thousand fish were killed.

In large watershed systems with tributaries that drain into estuarine areas,
the effect of cumulative land practices becomes more difficult to sort out.
But we have several illustrative efforts around the country that are
grappling with regional watershed issues. South Florida and the Everglades
are a high profile issue on the problem of water quality and quantity, and
agricultural practices. Major efforts involving all stakeholders have reached
agreements and commitments that may change some land use practices.

The Chesapeake Bay has too much nitrogen and phosphorus nutrients that
cause algal blooms, contribute to anoxic conditions, and may suppress
submerged aquatic vegetation important to fish resources. All partners in
the Chesapeake Bay Program have agreed on nutrient reduction levels for
the numerous tributaries that low into Chesapeake Bay (Chesapeake Bay
Program, 1994; U.S. EPA, 1995) These tributary strategies will require
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political commitments to changes in land use and sewage treatment plant
practices that may cost a lot of money. A new wrinkle in the Chesapeake
Bay watershed picture is new evidence that atmospheric inputs of nitrogen
from power plant and auto emissions are more than previously estimated
(East Coast Atmospheric Resources Alliance, 1995). Nevertheless, the
Chesapeake Bay effort is perhaps the best model we have for regional
watershed management and assessment activities.

On a global basis, a recent survey of the world-wide prevalence of hypoxia
in coastal marine waters documents the wide spread prevalence of low
oxygen habitats as well as threats to benthic and bottom dwelling fish
populations (Diaz and Rosenberg, 1995). The authors conclude that hypoxia
is a growing global problem, fueled by eutrophication from land-based
human activities. This major alteration of habitat can have profound
implications to the sustainability of fish populations. This is very likely an
early signal of cumulative effects of human activities across coastal
watersheds integrated into coastal waters. A specific case is the "dead zone"
of anoxic water exists off the Mississippi River delta along the coast of
Louisiana caused by eutrophication from the Mississippi River watershed
{Atwood et al., 1995). The impact of this degradation of benthic and
pelagic habitat on the viability of the rich populations of Guilf fish and
shellfish is uncertain but, if trends continue, may be substantial.

Again on a global scale, coastal red tides and other noxious algal blooms are
occurring with ever increasing frequency with significant impacts to marine
mammals, fish, shellfish and humans.

In the view of many scientist, this could be a perturbation of large areas of
marine and estuarine habitat that may be a signal of cumulative effect of
human coastal watershed practices (e.g., Smayda, 1989; Woods Hole
Oceanographic Institution, 1995).

The National Marine Fisheries Services is attacking the threats to fish
habitat through increased emphasis on NMFS mandates to educate and
intercede (Waste, 1996). These efforts build on national policies that
consider the sustainability of natural resources such as fishery populations
in the context of ecosystems and watersheds (see, for example, Interagency
Ecosystem Management Task Force, 1995; Ecological Society of America,
1995).

Linking watershed activities more convincingly to the viability of fishery
habitat will require expanded efforts by the NMFS Habitat Program on
several fronts: (1) a new effort to summarize the status and trends of fishery
habitat on a regional and national basis; (2) a geographic evaluation of the
impact of changes in land cover and land use on water quality and guantity
that may affect habitat; (3) expanded efforts to assure that ongoing and
planned coastal watershed and ecosystem management programs reflect the
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importance of coastal watershed activities on fishery habitat sustainability;
(4) the development of new habitat management approaches that consider
habitat protection and restoration priorities in the landscape context of the
watershed; and (5) more extensive and focused research on the impacts of
coastal and watershed activities on living marine and anadromous resources
(Thayer, Thomas, and Koski, 1996).
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ESSENTIAL FISH HABITAT:
A NEW APPROACH IN
LIVING MARINE RESOURCE MANAGEMENT

Ramona Schreiber,
NOAA/National Marine Fisheries Service

Background

Living marine resources rely on habitat for a variety of purposes, including
food, shelter, nursery areas, and protection from predators. While all
species rely on the quality of their habitats, anadromous and nearshore
species are especially dependent on estuarine and coastal areas. Many
important commercial and recreational marine species depend on and or use
estuarine habitat during various life history stages, or utilize estuarine-
dependent species as prey. Unfortunately, the nation’s living marine
resources and estuarine and coastal habitats have been stressed. Where
wetlands and tidal flats existed 50 years ago, the effects of development and
population have reduced the natural habitat in exchange for housing,
industry, and urban expansion. This growth has continued with limited
strategic management of the resources and their sustainability.

The National Marine Fisheries Service (NMFS) has a long history in habitat
protection, generally through the permit review process under the Clean
Water Act §404 regulations. This accounts for a substantial percentage of
the program’s time and resources and results in some measure of protection
for habitats at risk to loss or degradation. However, without additional
provisions, the cost/benefit ratio of this process remains fairly high. NMFS
recognizes this need for a strengthened role that is supported with legislative
mandates. Concurrently, NMFS must transfer efforts from reactive to
proactive modes in order to reinvigorate its program.

Given this, NMFS is taking an opportunity to improve its effectiveness and
efficiency in habitat protection. A transition is necessary from the
traditional mode of permit by permit review, and toward management on
an ecosystem/watershed level using new and innovative technologies now
available. This redirection will improve management as well as economize
current activities through several actions. Improved interactions and
strengthened linkages between fisheries conservation management and
habitat conservation will result. Development of thorough scientific support
materials to document the availability and value of trust resource habitats
will enhance project reviews. Likewise it will support greater consideration
of habitat needs and recruitment in fishery management. Preventative
measures for potential listings under the Endangered Species Act should
also tie to increased conservation of mutually important habitat areas.
Improved coordination between the state commissions and federal fisheries
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regulatory process will occur if standardized methodologies for habitat
sections of federal and state FMPs can be implemented. These concepts
first crossed NMFS’ horizon in 1994, Since then, they have manifested
from ideas to structural plans and strategies.

The first step in the process of re-inventing habitat conservation was the
development of an "Essential Fish Habitat" Initiative. A prototype project
was developed in FY95 to address four areas: 1) identify a test species and
study area, 2) acquire available habitat and resource data for the species,
3) develop a thorough assessment of life history and habitat needs for the
species, and 4) develop and produce geographic maps of this information
that would be of use in habitat conservation and management. From this
experience, needs for refinement, expansion and further work were
identified and the second phase has continued in FY96. This project was
conducted in coordination and cooperation with the National Ocean Service
(NOS) Office of Resources Conservation and Assessment (ORCA).

Prototype Methods, Data, and Software

Summer flounder was selected as the prototype species because it met the
project’s preliminary requirements: 1) availability of data; 2) a life history
with both estuarine and coastal components, and 3) a NMFS and state
managed species. For the purposes of the prototype, only data which was
available within NOAA was used. This included three national databases:
the National Estuarine Inventory (NEI), Estuarine Living Marine Resource
(ELMR) and National Coastal Wetlands Inventory (NCWI). For fisheries
catch information, NMFS resource survey data were used.

A literature search was conducted in order to develop a complete life history
review and to develop life history tables and habitat association summaries.
Based on the available information, habitat characteristics selected for
incorporation in the prototype included salinity ranges in estuaries of the
Atlantic coast, sediment distributions in selected estuaries, and wetland
availability in coastal counties. For species distribution and relative
abundance, the NOS Estuarine Living Marine Resource program ELMR
data was utilized in estuarine areas, and NMFS resource survey data was
incorporated for inshore and offshore areas. One state data set was
included to provide an example how state information could improve the
overall information available and provide an interface between the NMFS
and NOS data sets. The ELMR data provided distribution and relative
abundance (highly abundant, abundant, common, rare, not present) for five
life stages of summer flounder (eggs, larvae, juveniles, adults, spawning
adults), by month and salinity zone for the Atlantic estuaries included in the
ELMR program. The NMFS data provided abundance estimates based on
fish caught per tow over a period of over 30 years. Likewise, the state
survey covered over 20 years of trawl surveys.
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One objective of the prototype was to acquire software and hardware
necessary to map essential habitats. Mapping was completed using two
software packages, Arc/Info and Mapinfo. Initial digitizing and
development of base layers was completed with Arc/Info, then transferred
to MaplInfo. Integration of the ELMR, NMFS, and NEI data sets into
individual map products was completed with the desktop mapping software.

Products

Products of this prototype included life history tables, a habitat association
summary, and a series of species distribution and relative abundance maps.
The maps provide a geographic representation of changes in distribution
over a latitudinal and temporal gradient. Based on the information gleaned
from the products, several conclusions could be drawn. Results indicated
that the lower, shallower portions of the Mid-Atlantic estuaries and
nearshore coastal ocean areas, especially tidal salt marsh creeks, are
important habitat areas for summer flounder. These areas are occupied by
summer flounder eggs, larvae, juveniles, and adults during parts of spring,
summer, and early fall; estuaries to the south (i.e., Albemarle and Pamlico
Sounds) are occupied by juveniles year-round. The coastal and inner shelf
waters are important fall-winter areas for spawning adults and young
larvae, while the continental shelf and edge serve as a wintering area for
adults and older juveniles. This type of information and conclusions are
expected to be useful in habitat conservation as support for habitat
management decision-making. Geographic representation of data also
improves information transfer and documentation for project reviews. With
a standardized methodology for use throughout the NMFS Habitat
Protection program, regional and national assessments of living marine
resource status are possible.

Expansion in FY9%6

Based on the conclusions drawn from the first year of the prototype, the
"Essential Fish Habitat" initiative was expanded in FY96. The Atlantic
States Marine Fisheries Commission (ASMFC) expressed interest in
coordinating efforts in the process of identifying essential fish habitat and
developing protocols for incorporation of this information into NMFS and
commission management plans. Weakfish was identified as a species that
was under review for amendment by ASMFC. NMFS elected to use this
second species as an opportunity to expand the methodology and develop a
series of products for incorporation in the ASMFC FMP amendment. In
addition to the ELMR and NMFS data sources used in the summer flounder
prototype, seven state data sets were collected and included in the weakfish
project. The addition of the state information provided a much expanded
representation of species distribution. It likewise demonstrated how this
process will benefit the FMP process, particularly where historical habitat
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sections can be improved with more thorough as well as graphic
identification of areas essential to managed species.

Further expansion is planned in FY96 to address several areas of the
Essential Fish Habitat Initiative: 1) incorporation of additional habitat
information into the mapping process; 2) adequate attention to the element
of scale (i.e., large marine ecosystems such as the Mid-Atlantic coast versus
individual watersheds versus individual project sites); 3) incorporation of
threats to habitats and trust resources; and 4) incorporation of management
measures to protect available or restore lost sustainability of the commercial
resources.

"Essential Fish Habitat" has the potential to significantly improve the way
NMFS addresses living marine resource conservation. With improved
habitat identification in management and conservation plans, educated
decisions can be made that incorporate the requirements of the resources.
Identification of essential fish habitat may enhance the ability for fishery
conservation to account for the effects of management actions on habitat.
For example, gear-restrictions may be required in areas that are primary
nursery habitats during key time periods. Habitat protection will benefit
by orienting habitat conservation decisions to the requirements of managed
stocks. This type of information will be used to support agency comments
on potentially adverse effects on important habitats. Should legislative
language move through Congress that would make this effort mandatory,
it will further strengthen NMFS’ role in habitat conservation for NOAA’s
trust resources. Regardless, integration of the identification of essential fish
habitat into existing NMFS habitat conservation and fisheries management
activities will support and improve the strategic management of the Nation’s
living marine resources.
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NOAA’S COASTAL CHANGE ANALYSIS PROGRAM

James P. Thomas, NOAA/National Marine Fisheries Service

Coastal ecosystems receive virtually all of the water flowing off the
continental United States. As the human population increases, so do waste
loads and use of the terrestrial surface. Changes in land use result in change
in land cover, which affects water quality, and subsequently, coastal and
estuarine habitats, and their living resources.

Lack of understanding of the cumulative effects of land cover and changes
in land cover on these habitats and their resources, has limited appropriate
management of landscape activities. Additionally, in the U.S., as elsewhere
in the world, human population in the coastal region is increasing at an ever
quickening pace. Our ability to monitor resultant land cover and habitat
change has not kept pace with the change, and management perforce has
been more reactive than proactive,

Remote sensing is a key element in monitoring change in land cover over
broad areas of the coastal zone in a synoptic, relatively inexpensive, and
dependable way. Such information when assimilated into a geographical
information system and blended with transport and process-oriented models
would allow us not only to relate land cover and changes in land cover (i.e.,
development in the coastal zone) to effects on living marine resources, but
also to be more proactive in responding to continuing degradation and loss
of coastal and estuarine habitats and their living marine resources.
NOAA’s Coastal Change Analysis Program (C-CAP) was developed to
address these issues. C-CAP has ongoing projects in the states of Texas,
Louisiana, Florida, Georgia, South Carolina, North Carolina, Virginia, New
Jersey, New York, Massachusetts, Maine, California, Oregon, Washington,
and Alaska, as well as with the Gulf of Maine Program, the Chesapeake
Bay Program, the U.S. Fish and Wildlife Service National Wetlands
Inventory, and numerous universities. Some of these efforts will be
presented along with implications for living marine resources.

Introduction

The Fisheries and Wildlife subcommittee and the Oceanography
subcommittee of the U.S. House of Representatives Committee on Merchant
Marine and Fisheries issued a report (U.S. Congress, 1989) which expresses
concern for the coastal waters of United States. The report particularly
blames the concentration and continued growth of human population in the
coastal area for the degradation of coastal waters. Further, the report also
hinted at upstream causes contributing to the degradation of coastal waters.
Shabecoff (1989) in referring to the report says, "... more than 120 million
Americans, roughly half the population, live within 50 miles of the coasts.
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The number is expected to grow substantially by the end of the century ....
... nutrients in sewage, storm water, farm runoff and contaminated rivers
have damaged or destroyed many fisheries and shellfish beds. ...elevated
levels of bacteria and toxic chemicals have forced the closing of shellfish
beds around the country and have lowered the biological productivity of
estuarine areas."

Cohn (1989) in an article based on a governor’s advisory panel report
regarding the Chesapeake Bay said, "...the population of District [of
Columbia)], Maryland, Pennsylvania, and Virginia residents living in the
[Chesapeake] bay watershed would grow 20 percent — by 2.6 million new
residents -- by 2020.... At the same time, if land development trends
continue, 59 percent more land will be developed [by 2020] than was
developed as of 1980...." She continues by saying that such development
potentially will destroy wetlands and other habitats and degrade bay water
quality.

The general paradigm is that as human beings move into an area, they build
homes and workplaces and change the use of the land which changes the
land cover. As the land cover changes, so does the water quality of streams
and waters flowing downstream to affect the habitats of living marine
resources. The change in these habitats affects the abundance, distribution,
and health of living marine resources. As these resources are affected, so
are the livelihoods (i.e., economics) of fishermen and others who purchase
and sell fish or depend upon clean water and abundant, healthy resources
to support recreational and real estate interests. Ultimately, economic
impacts (e.g., unemployment, loss of tax base, decaying infrastructure)
result in the regulation of human activities and perhaps long-term planning
to lessen the adverse effects of people and their activities. The cumulative
endpoint impact of anthropogenic effects on harvestable living marine
resources (i.e., fish and shellfish) is on economics, either through decreased
supply (i.e., abundance, availahility) or decreased demand (i.e., public
aversion, health advisories). The starting and ending points of this
paradigm focus on human beings who can make decisions based on their
desires regarding the long-term, sustained productivity, both economic and
ecological, of the coastal zone/ocean.

Remote sensing plays a role in the delineation of pathways by which humans
and their activities on uplands, perhaps far inland, affect resources
downstream and indirectly society itself. For illustrative purposes, the
NOAA Coastal Change Analysis Program (C-CAP) will be discussed,
including the use of a C-CAP remotely sensed data set for Chesapeake Bay.
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Coastal Change Analysis Program

In 1990, NOAA initiated the Coastal Change Analysis Program (C-CAP) to
monitor Wetlands, Uplands, and Water and Submerged Land cover and
change in the coastal region of the U.S. (Ferguson et al., 1993; Ferguson et
al., 1992; Thomas et al., 1991; Thomas and Ferguson, 1990). The long-
term goal of C-CAP is to determine how land cover and changes in land
cover affect living marine resources -- their abundance, distribution and
health. To do this NOAA plans to develop a comprehensive, nationally
standardized information system for land cover and change in the coastal
region of the U.S. making use of satellite imagery, aerial photography, and
other data within a Geographical Information System context. The project
is intended to be a cooperative effort with other federal and state agencies.
As a consequence the first three years of the program were devoted
primarily to developing a standardized protocol based on a series of regional
workshops and smaller working group meetings held around the country
with other federal, state, and academic personnel (Dobson e? al., 1995;
Haddad, 1992; Dobson and Bright, 1991; Orth ef al., 1991). Additional
research and development is continuing in areas such as accuracy
assessment, classification, tidal effects, and modelling. The C-CAP has
ongoing projects in the states of Texas, Louisiana, Florida, Georgia, South
Carolina, North Carolina, Virginia, New Jersey, New York, Massachusetts,
Maine, California, Oregon, Washington, and Alaska, as well as with the
Gulf of Maine Program, the Chesapeake Bay Program, the U.S. Fish and
Wildlife Service National Wetlands Inventory, and numerous universities.

The coastal region to be covered by C-CAP includes those land and water
components of the various watersheds within the U.S., its possessions and
territories, that most directly influence estuarine and coastal marine
habitats utilized by living marine resources. The land cover includes those
classes of vegetation and physical cover of ecological significance to living
marine resources and/or their habitats (Klemas ef al., 1993; Dobson ef al.,
1995). The major classes are Uplands, Wetlands, and Water and Submerged
Land which includes submerged rooted vascular plants (SRVP). These
classes can be cross-referenced to the Anderson ef al. (1976) and Cowardin
et al. (1979) schemes. Satellite imagery will be the primary data source for
coastal Wetlands and Uplands. Aerial photography will be the primary
source for determining abundance and distribution of SRVP. The planned
time interval for repeated coverage of the coastal region of the U.S. is every
1 to 5 years. Regions with little change or interest will be monitored every
S years; areas of intense development, every 2 or 3 years; and areas
disturbed by extreme events (e.g., oil spills, hurricanes), annually. Data
will be collected as synoptically as possible to facilitate change analysis.
Additionally, a component of C-CAP is being developed so that functional
health is determined, whereby a decline in the functioning of a coastal
habitat could be ohserved prior to its loss (Patience and Klemas, 1993).
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The C-CAP Chesapeake Bay Example

In the Chesapeake Bay area four Landsat Thematic Mapper scenes (76,200
kan®) from each of two time periods (1984 and 1988/89) were purchased by
C-CAP and processed by Dobson and Bright (1994) to examine changes in
land cover in fourteen classes, including coastal Wetlands and Uplands
(Table 1). The area of coverage includes all of the Delmarva Peninsula and
most of Delaware Bay on the east to the Chesapeake Bay entrance and
Norfolk on the south to and beyond the cities of Petersburg, Richmond,
Fredericksburg, Manassas, and Frederick on the west to the mouth of the
Susquehanna River and southern limits of Wilmington on the north at a 30
m X 30 m resolution. Details of the image processing and field verification
are presented in Dobson and Bright (1994). The data were extensively
verified.

For the Chesapeake Bay area, the dominant net changes in land cover are
shown in Figure 1. The largest net change is from Upland Forest to
Cropland/Grassland cover. Most of the change was, in fact, from forest to
Grassland, not Cropland, and took place as a consequence of clear-cut
forestry practices (Dobson and Bright, 1994). Such practices result in a
cycle (i.e., Forest, Exposed or bareground, Grassland, Scrub/Shrub,
Forest), which is elucidated when mapping the changes from one time to the
next. Continuing in decreasing magnitude, the next largest net change is
from Cropland/Grassland to Developed Land. The third largest net change
is from Upland Forest directly to Developed land. For the Chesapeake Bay
area as a whole, Estuarine Emergent and Palustrine Emergent Marsh area
changed little during the interval (i.e., 1984 to 1988/89). The small net
change in marsh area may be attributed to federal and state laws which
have limited development of the these areas (Tiner, 1991), as well as to
some losses being offset by gains due to development (e.g., large borrow pits
established during highway construction).

To elaborate further, the Chesapeake Bay area lost approximately 13,869
hectares per year of Upland Forest to Cropland/Grassland and Developed
Land between 1984 and 1988/89. Loss of Upland plus Palustrine (i.e.,
Wetland) Forest to Cropland/Grassland, Developed Land, and Scrub/Shrub
during the same period (i.e., 4.5 years) was approximately 14,620 hectares
per year. These losses represent a change of about 0.8% of the total area
analyzed for the 4.5 year period and about a 4% loss in Upland plus
Palustrine Forest area (Dobson and Bright, 1994). At the same time there
was a gain in Developed Land of approximately 4,896 hectares per year.
This gain represented ahout a 4.3% gain in Developed Land or a change of
about 0.2% of the total area analyzed (Dobson and Bright, 1994). Overall,
Figure 1 demonstrates significant net losses of forested lands and significant
net gains in Developed Land cover.
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What do these changes mean in terms of coastal habitats and effects on
living marine resources, their abundance, distribution and health? What are
the efTects of development in the coastal area on the productivity, both
ecological and economic, of the coastal zone and coastal ocean? To answer
these questions we must he able to relate or link land cover and changes in
land cover to factors that affect living marine resources or their habitats as
well as to other resources and activities that reflect the economic
productivity of the area. Land cover as measured by remote sensing can
assist in the improved management of watersheds, fisheries habitats, and
living marine resources through hetter understanding and management, and
planning of human activities.

Forested Land and Water Quality

Because of the change in forested area noted in the C-CAP data for the
Chesapeake Bay area, forested lund cover is examined in more detail. The
USDA, Forest Service accomplishes a rotating inventory of forested land in
the U.S. approximately every 10 years. Over the last 70 years the forested
area of the U.S. has ranged from a low point of 296,476,300 ha in 1920, to
a high point of 308,626,970 ha in 1963, followed by a decline to 298,096,390
ha in 1987, and a slight rise to 298,501,410 ha in 1992 (USDA, 1993). Such
inventory data show that for the U.S. as a whole, forested land area
decreased by 2,835,156 ha hetween 1977 and 1992, hut increased ahout
0.1% (i.e., 405,022 ha) during the last five years (i.e., 1987 to 1992),
reversing a slight downward trend since 1963 (USDA, 1993).

U.S. Forest Service inventory data for coastal states, including those of the
Great Lakes are presented in Table 2, These data are not presented by
coastal county us would have been preferred. Coastal county data were
obtained from the U.S. Forest Service only for the states Virginia through
Texas. In general, changes exhibited in Table 2 are echoed by the coastal
counties of these states except for South Carolina and Georgia. For South
Carolina the coastal counties lost approximately 96,112 ha between a 1978-
85 period and a 1986-91 period, while at the state level there was a gain of
about 3,078 ha. For Georgia coastal counties the reverse is true. There was
a gain of about 10,612 ha for the coastal counties over the same interval and
a loss of 453,219 ha at the state level.

Table 2 indicates, in spite of the recent increase in forested land area for
the U.S. noted ahove, that hetween 1977 and 1992, Texas, California,
Washington, Oregon, and Georgia had large areal losses of forested land,
and Texas, Hawaii, and Washington had significant percentage losses in
their total forested land. Certain states in the Great Lakes area, whose
populations are not growing at the same rate as other coastal states, show
significant gains in forested area. Using C-CAP data for the period 1984 -
1988/89 and assuming the loss of forested land during this time represents
a steady loss over 15 years sugpests that approximately 219,297 ha of forest
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land might have been lost between 1977 and 1992 in the Chesapeake Bay
area analyzed by C-CAP. However, the Virginia coastal counties data
suggest that only about 122,000 ha of this loss might be attributable to
Virginia coastal counties (i.e., approximate area analyzed by C-CAP).
Maryland had a gain of 18,955 ha during this interval. This suggests that
higher rates of loss have occurred in more recent years in the Chesapeake
Bay area, in spite of the slight positive upturn nationally. Further, the loss
of forested land area will result in increased runoff of nutrients as described
by Omernik (1977) in his national survey and other contaminants as
presented by Chamberlin er al. (1991) in their review. Satellite remote
sensing can provide an efficient, rapid means of updating the status and
trends of forested areas, which as noted below, have major effects on water
quality.

Smith et al. (1993), in general agreement with Omernik (1977), state that
because of the extensive areas of forested wetland and many large reservoirs
in the South Atlantic coastal segment, yields of nitrate plus nitrite, total
phosphorus, and suspended sediment are comparatively low. In fact,
forested land yields the lowest concentrations of fecal coliform bacteria,
dissolved solids, nitrate plus nitrite, total phosphorus, and suspended
sediment; whereas agricultural lands yield the highest concentrations of
fecal coliform bacteria and nitrate plus nitrite; urban areas yield the highest
concentrations of total phosphorus and the lowest concentrations of
dissolved oxygen; and range land yields the highest concentrations of
dissolved solids and suspended sediments (Smith ef al., 1993). It appears
that the highest water quality may be in waters emanating from forested
lands, suggesting that loss of forested lands may be very significant in terms
of water quality and effects on downstream estuarine and coastal habitats
and their living marine resources (Chamberlin ef al., 1991).

Additionally, because of what we know about the loss of forested land in the
Chesapeake Bay area, it must be noted that between 1980 and 1989, nitrate
plus nitrite increased in Maryland waters (Blomquist, 1993). Of course, the
loss in forested area is not the only suggested cause for an increase in
nitrate plus nitrite concentrations. Other sources, fertilizer, wastewater and
urban runoff, contribute to these loads. However, forested land as a buffer
between uplands and water can decrease the contaminant load to surface
waters (Chamberlin ef al., 1991). Perhaps greater consideration should be
given to the preservation, restoration and maintenance of forested lands.

The Role of Remote Sensing

Remote sensing is a key element in monitoring change in land cover over
broad areas of the coastal zone in a synoptic, relatively inexpensive, and
dependable way. Such information when assimilated into a geographical
information system and blended with transport and process-oriented models
would allow us not only to relate land cover and changes in land cover (i.e.,
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development in the coastal zone) to effects on living marine resources, but
also to be more proactive in responding to continuing degradation and loss
of coastal and estuarine habitats and their living marine resources.
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Table 1. The Coastal Change Analysis
Program’s Coastal Land Cover Classifica-
tion System (From: Dobson and Bright,
1994). Underlined classes were compared
for change analysis.

Uplands

Developed
High Intensity
Low Intensity

Cropland

Grassland

Forest
Deciduous
Coniferous
Mixed

Scrub/Shrub

Exposed

Wetlands
Forest

Emergent Marsh
Palustrine

Estuarine
Tidal Flat

Water

133



Session C1: Communicating Coastal Issues: Sea Grant’s National Forum --
Can America Save its Fisheries?

Session Chair: Stephen Wittman, University of Wisconsin Sea Grant
Institute

COMMUNICATING COASTAL ISSUES:
A DISCUSSION OF SEA GRANT’S
*CAN AMERICA SAVE ITS FISHERIES?"
NATIONAL FORUM

Nancy Blanton, Washington Sea Grant Program,
Kathy Hart, North Carolina Sea Grant College Program, and
Stephen Wittman, University of Wisconsin Sea Grant Institute

Overview

Effective strategic communication is essential to resolving conflicts, building
partnerships and creating public support for science-based management of
coastal resources. This session examined the purpose, structure and
effectiveness of a Sea Grant forum on national fisheries issues held
September 11, 1995, at the National Press Club in Washington, D.C., that
resulted from a collaborative, multi-institutional effort organized by the
session’s speakers. The session also examined the most appropriate
strategies and tools for effectively communicating complex coastal issues to
the media and for infusing scientific information into coastal policy-making.

The Importance of Strategic Planning

To be truly effective, the communication of coastal issues must be strategic -
- and professionally done.

Sea Grant is a leose national network of 29 university-based programs of
research, outreach and education dedicated to the protection and
sustainable use of America’s coastal, ocean and Great Lakes resources.
These programs are funded via the National Oceanic and Atmospheric
Administration and participating coastal states. Though modeled after the
19th century’s Land Grant university concept of research, extension and
education, the National Sea Grant College Program, created in 1967,
features a modern fourth component: communications, Consisting of a
geographically scattered mix of professional writers, editors, graphic artists,
radio programmers, and videographers, Sea Grant communicators
traditionally have been limited to a state-level supporting role of publishing
reports and newsletters, issuing news releases, and preparing promotional
brochures and similar materials for Sea Grant-sponsored workshops and
conferences.

134



Despite a well-documented record of cost-effective success during its first 20
years, Sea Grant’s federal funding was essentially flat-lined throughout the
1980s. By 1990, level funding and increased costs due to inflation had
begun to threaten the fiscal viability of the entire national network. In July
1993, the Council of Sea Grant Directors charged the network’s
communicators to work together to develop a long-range strategic
communications plan for increasing awareness at the national level of the
need for and benefits of coastal and marine research, education and
outreach.

Three months later, communicators representing 16 of the network’s 29
programs convened an intensive two-day strategic communications planning
retreat. After conducting an in-depth analysis of the network’s strengths
and weaknesses, Sea Grant’s major messages and the key audiences for
those messages, we identified four strategic communications goals: (1)
develop a strong, single national network identity, (2) create national
visibility for the network, (3) increase the national availability and access to
Sea Grant information, and (4) enhance Sea Grant networking through
better internal and external communications.

It was the second goal that led to the idea of hosting a national marine issue
forum. We had identified three objectives and six specific actions for
creating greater national visibility for coastal issues and Sea Grant. One of
these action items called for Sea Grant personnel to organize and host, as
well as participate in, a greater number of national marine science meetings
and coastal issues conferences. Another was to hire a national media
relations coordinator, done in early 1994, which later proved pivotal to the
success of the fisheries forum,

At a follow-up meeting in October 1994, we organized five communicator
task groups for implementing various ongoing action items in our strategic
plan. One of these groups is the National Exhibits, Conferences, and
Special Events Task Group, the members of which include the authors of
this paper. We concluded that sponsoring and hosting a special national-
level event was one of the best vehicles for achieving our goal of creating
greater visibility for the network. Such an event also would fulfill the
network’s goal of communicating the importance of marine and coastal
issues to the nation, and thereby demonstrate the need for and benefit of
having research, outreach, and education programs such as Sea Grant to
address and resolve them. Visibility for the network would come indirectly,
but naturally and deservedly so, from being successful in doing that. It
seemed like a win-win-win proposition.

Our next step was to select a marine, Great Lakes or coastal topic for the
event that had a strong nationwide impact, and one that was also timely and
of sufficient current public concern to appeal to news media and policy-
makers alike. On the first point, fisheries was an obvious choice, as seafood
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is important to the residents of every state. On the second point, we
observed that the news media throughout 1994 had been giving increasing,
if spotty and somewhat superficial, coverage to the decline in U.S. marine
fish stocks, culminating with stories in The New York Times and Boston
Globe about the decision of the New England Fishery Management. Council
to virtually ban fishing on Georges Bank in October 1994.

Strategizing, Organizing, and Achieving:
The National Fisheries Forum Becomes A Reality

Based on our knowledge of Sea Grant-supported research on fisheries
problems, we determined that a national event would be beneficial in
heightening national awareness of marine fisheries issues and providing a
better understanding of them as national and global in scope rather than
Jjust local or regional problems. Moreover, because it is a national,
non-advocate network of university scientists, educators, and
communicators, we felt Sea Grant was uniquely positioned to present
unbiased, science-based information on this issue. But what kind of
national event? What is the best way to get information to the greatest
number of people? The answer was obviously through the national media.
Our event would need to be aimed at national reporters who could use the
information to produce better-informed fisheries articles and broadcasts and
to thereby improve public understanding of the issues.

Because this project was national in scope, it was important that the
principal investigators represent different regions of the nation and as well
as key aspects of the national Sea Grant communications:

- Wisconsin Sea Grant communicator Stephen Wittman was at the time
chair of the National Sea Grant Communicators Steering Committee, which
consists of representatives from all U.S. coastal regions plus the National
Sea Grant Office. As such, he also served as the network communicators’
liaison on the Council of Sea Grant Directors communications committee.

- North Carolina Sea Grant communicator Kathy Hart chairs Sea Grant’s
National Media Relations Executive Committee and directs the activities of
Sea Grant’s National Media Relations Coordinator, Ben Sherman.

- Washington Sea Grant communicator Nancy Blanton, the Pacific regional
representative on the steering committee, chairs the National Exhibits,
Conferences and Special Events Task Group.

Forum Objectives
With the main concepts outlined, the next steps were to define our

objectives, target our funding source and develop an implementation
strategy. After much discussion, we settled on the following objectives:
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1. To conduct a national forum on fisheries issues for news media and
policy-makers in September 1995 (after the Labor Day congressional break)
in Washington, D.C. (headquarters for most national media), bringing
together up to two dozen of the nation’s leading fisheries experts,
saciologists, economists, fishery managers, fishing industry representatives,
and environmentalists to explain the complexities of fisheries issues and to
discuss possible solutions, Anticipated audience: ahout 150 journalists,
policy-makers and concerned citizens.

2, To publish a white paper summarizing the forum’s proceedings.

3. To produce and distribute a media guide listing Sea Grant fisheries
experts, including a glossary of fishery management terms and a
bibliography of Sea Grant fisheries publications.

4. To sponsor a follow-up panel discussion summarizing the fisheries forum
at the Society of Environmental Journalists international conference in
October 1995 in Boston,

S. To distribute the forum proceedings, media guide and bibliography to
SEJ journalists, other media, state and federal policy-makers, and the Sea
Grant network.

6. To bolster Sea Grant’s visibility among the national media, state and
federal policy-makers, and the public as a provider of balanced,
science-based information ahout the nation’s coastal, ocean, and Great
Lakes resources.

To finance this project, we targeted tactical project funds held by the
National Sea Grant Office. Since this effort would benefit Sea Grant as a
whole and addressed national Sea Grant strategic plan goals, the fit was a
natural, We wrote a proposal and submitted it for funding in February
1995. Because of the limited time line, we moved forward with many of our
planning activities in anticipation of funding. The proposal was successful,
and funding was approved in April 1995 and awarded that July.
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Action Plan

We felt that the best way to approach something as complex as "“fisheries"
was to present a series of panel discussions. Each panel would include
speakers who could approach the issues from diverse vantage points. To
accomplish this, we needed a steering commitiee of fisheries experts who
could identify the key topics for discussion and suggest appropriate
speakers. An important criterion for speakers was the ability to present
their ideas clearly and succinctly, avoiding academic and management

jargon.

Our steering committee consisted of Dr. Ronald Dearborn (chair), director
of the Sea Grant program in Alaska, which has the nation’s largest
commercial fishing industry;

- Dr. Michael Sissenwine, then chief scientist and now director of the
Northeast Fisheries Science Center, NOAA/National Marine Fisheries
Service (representing government); Bradford Matsen, Pacific editor,
National Fisherman magazine (representing media); Dr. Michael Orbach,
a fisheries sociologist/anthropologist at Duke University (science/scciology
aspects); and Dr. John Magnuson, director of the University of
Wisconsin-Madison Center for Limnology and chair of the National
Research Council’s Committee on Fisheries (science/policy aspects). During
the first (and only) face-to-face meeting of this committee in April 1995 in
Chicago, the members outlined three overarching issues, which became the
topics for the fisheries forum’s three panel sessions:

1. Who Owns the Fish? -- Are natural resources such as fisheries open
access, common property or restricted, private property? Who decides the
rights and privileges of access and who derives the benefits?

2. Are We Organized to Manage? — With regulatory agencies often in
conflict, can we ensure the future of the resources? What needs to change?

3. How Are Our Changing Coasts Affecting Fisheries? -- Natural and
human-induced changes along our coastlines can influence the present and
future vitality of our fisheries. Is there still a place for fisheries in our
coastal zones?

A key function of this steering committee was to generate a diverse list of
experts, keeping in mind ethnic and cultural diversity as well as the
different points of view that come into play with each issue: environmental,
legal, commercial, and recreational. It was the principal investigators’ role
then to contact and confirm speakers, explain what was expected of them
for panel presentations, and handle all travel and lodging arrangements.
Because of their knowledge of the process and understanding of the forum’s
purpose, the steering committee members were the most logical choices for
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panel moderators, and Dr. Michael Sissenwine agreed to set the stage for
the forum by presenting the results of the most recent National Marine
Fisheries Service report on the status of U.S. fisheries. The title selected for
the event was, "Can America Save Its Fisheries: A Sea Grant National
Issues Forum."

One of the most difficult parts of completing our forum agenda was finding
a keynote speaker., Time and budget constraints eliminated many
possibilities. Because our primary audience was media, we chose a speaker
who represented both media and interest in U.S. fisheries, George Reiger,
the well-known national editor for "Field and Stream."

Several speakers for the national forum also were subsequently invited to
speak at the follow-up panel session at the SEJ conference in Boston six
weeks later, entitled "Sea Wars: Fighting for the Last Fish." Our final
panel for this event included representatives of two environmental groups,
government, and marine education.

Resulting Publications, Materials, and Recordings

To make sure our message went beyond the forum itself, we prepared
resource notebooks for all who attended the event. These notebooks
included biographical information on all speakers, fisheries research
information from each Sea Grant program in the country as well as national
and regional Sea Grant efforts, a glossary of fisheries terms, a bibliography
of Sea Grant fisheries publications, and a national fisheries experts list.

We also arranged for the forum discussions to be recorded by a professional
transcription service, so that the proceedings could be quickly edited into
a summary report. Science writers from three Sea Grant programs
(Alaska, Washington, and Wisconsin) contributed to this effort and
produced a 34-page summary, including speaker biographies, photos, and
contact information, in just six weeks. The report was distributed in
connection with the follow-up panel discussion at the SEJ conference and
later mailed to all members of Congress as well as to media and agency
representatives unable to attend the forum. Reports about the forum
and/or articles promoting the distribution of the proceedings summary were
published in several Sea Grant program periodicals.
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We took advantage of the proximity of a Sea Grant videographer at the
University of Maryland who could tape the forum also, and clips from this
taping are being used to create video news releases for future distribution.
The forum was also audiotaped by Wisconsin Sea Grant’s science writer for
use on its regional "Earthwatch" radio program. .

Evaluation: What Did It Accomplish?

The National Issues Forum attracted almost 160 people -- a standing room
crowd. All attendees were provided a fishery resource notebook and Sea
Grant’s experts guide at the time of registration.

About 20% of the audience were journalists representing publications such
as "Time Magazine,” "The Baltimore Sun,” "The Chronicle of Higher
Education,” "The New Orleans Times-Picayune," “BioScience,"
vCommercial Fisheries News," “Environment Magazine," "National
Fisherman," "The Providence (R.L) Journal," “Seafood Business," and
more.

Also in a attendance were several important Congressional staff members
from the U.S. House of Representatives’ Resource Committee and the U.S.
Senate’s Commerce, Science and Transportation Committee. These are the
legislative committees that oversee fisheries legislation and the funding for
the National Marine Fisheries Service and the regional fisheries management
councils as well as NOAA and many other coastal and ocean programs.

The majority of the attendees, however, represented key policy
organizations and nonprofit organizations with a stake in fisheries
management nationally and regionally. These included: National Marine
Fisheries Service, U.S. Fish and Wildlife Service, U.S. Environmental
Protection Agency, U.S. Coast Guard, National Fisheries Institute,
Northwest Indian Fisheries Commission, American Factory Trawlers
Association, Inter-American Tropical Tuna Commission, Atlantic States
Marine Fisheries Commission, National Institute for the Environment,
Pacific Seafood Processors, Texas Shrimp Association, North Carolina
Fisheries Association, East Coast Fisheries Federation Association, and the
Marine Fish Conservation Network.

The panel and luncheon presentations were well received. The audience
asked thought-provoking questions, and several lively discussions ensued.
Many panelists were interviewed extensively by journalists in the media
room after their panel presentations. Several panelists were videotaped for
the purpose of producing Sea Grant video news releases later.
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There was no next-day coverage of the forum via any media. The "Asbury
Park Press” printed a story a few days later. Several of the panelists were
quoted. Most of the journalists who attended were working on long-range
stories or series for newspapers or magazines. The goal of increasing media
awareness had thus been met, but actual media coverage would come in the
months ahead.

At the SEJ meeting, the smaller panel presentation drew a crowd of almost
80 journalists during the concurrent sessions. Journalists from "The
Washington Post,” "The News and Observer (Raleigh, N.C.)," "National
Geographic" and other major media were present. Each attendee was given
the fishery information resources notebook, an experts guide and a
summary of the fisheries forum held in September. These resources were
also distributed to SEJ conference attendees at large. This panel resulted
in limited media coverage. For instance, "The News and Observer"
reporter wrote a fisheries story that quoted several panel members.

In November and December, several significant media placements resulted
from the forum. Among the more notable were two articles appearing in the
"Chronicle of Higher Education" (circulation: 100,000 to university
administrators and top state and federal officials). Sea Grant Directors Jim
Cato and Ron Dearborn were quoted as were other forum panelists. A
sidebar story focused on Maryland Sea Grant oyster research efforts in
Chesapeake Bay. Additionally the forum was highlighted in "Field and
Stream" (circulation: 2,007,234 -- 30th largest magazine circulation in
United States) and "BioScience" (circulation: 12,000 to government and
industrial research personnel in life sciences).

The fisheries forum continues to produce results. “The Virginian-Pilot’
(circulation: 238,000) did a four-part series on the issues of fisheries
management in December, and a similar series is planned by “"The
Providence Journal." One of the forum’s main objectives was educating
reporters about the complexity of fishery issues, "Pilot" reporter Chris
Dinsmore reflects media reaction, writing in a recent note: "My colleague
Scott Harper and I learned a great deal from the conference Sea Grant
hosted in September. What we learned contributed mightily to our
understanding of the problems of the fishery."

In December, panelist Suzanne Iudicello of the Center for Marine
Conservation suggested that Sea Grant distribute the forum summary to all
members of Congress bhecause of the ongoing debate concerning the
reauthorization of the Magnuson Fishery Conservation and Management
Act. She felt the summary offered valuable background information that
Senators, Representatives, and staff members would find useful. In
January 1996, Sea Grant Association President Jim Cato sent a copy of the
summary and a cover letter to every member of the U.S. House and U.S.
Senate,
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In January, the investigators surveyed 80 of the those who attended the
forum. As of the end of February, 20 percent of those surveyed had
responded. Here’s what we learned:

1. Respondents found the forum extremely useful (36%) to somewhat useful
(58%).

2. Respondents rated the panel, "Who owns the fish?" as primarily good
(47%) to excellent (42%).

3. Respondents rated the panel "Are we organized to manage” as primarily
good (47%) to excellent (32%).

4. Respondents rated the panel "How do our changing coasts affect
fisheries?" as follows: fair (21%); good (47%); and excellent (16%).

5. Respondents rated the luncheon speaker George Reiger as follows: poor
(16%); good (47%); and excellent (32%). Those who rated Reiger poorly did
so because they did not agree with his views (according to notes on the
surveys).

6. Almost 85% of the respondents found the forum well-balanced.

7. When choosing adjectives to describe the forum, respondents chose these
most often: "interesting," "thought-provoking,” and "informative."

8. Of those who responded, 82% said the forum helped them to understand
that fisheries issues could be viewed in a variety of perspectives.

9. Of those who responded, 87% said they learned something new at the
forum.

10. Most (94%) thought the forum format was just right and preferred
(81%) a full-day presentation of information.

11. All respondents indicated they would be interested in attending another
Sea Grant Issues Forum. When asked to check topic focuses for another
forum, here were their preferences in descending order: fisheries,
aquaculture, seafood safety, water quality, nonindigenous species, and
coastal hazards.
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Overall, the forum was an outstanding success. We achieved both our
primary and secondary goals of increasing awareness of fisheries issues and
of building a stronger visibility for Sea Grant among national news media
and policy-makers in Washington. D.C.

Stephen Wittman

University of Wisconsin Sea Grant Institute
1800 University Avenue

Madison, WI, USA 53705-4094

Ph (608) 263-5371

Fax (608) 263-2063
Email swittman@seagrant.wisc.edu
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Session C2: CZM -- The States Leading Way
Session Chair: Douglas Canning, Washington Department of Ecology

INDICATORS OF COASTAL ZONE MANAGEMENT
SUCCESS: ON-THE-GROUND
AND IN-THE-WATER EFFECTIVENESS

Douglas J. Canning,
Washington Department of Ecology

Introduction

There is a growing movement in government towards quantification of
"success measures” and other means of measuring the performance of
specific programs. This phenomenon, in a way, mirrors the broader
political spectrum where calls are made for a more efficient and effective
government. While it is desirable to believe that public money is well spent
on public programs, the path to accountability is not easy, direct, or well
marked. Just as there is little agreement on how much government is too
little, too much, or just right, there is often little agreement on how to
measure or characterize the success of public programs such as coastal zone
management.

Assessment of the state of, or quality of, the coastal zone is hampered by
the lack of generally agreed upon quantitative criteria or measures for
describing shorelands and coastal zone quality. This condition is not unique
to Washington state; coastal zone management in general does not enjoy the
kind of standards and criteria common to, say, water and air resources. As
a result, shorelands and coastal zone management is further hampered by
an inability to quantitatively discuss the “state of the shorelands."”

Water quality managers, for example, can refer to generally accepted water
quality standards and criteria for temperature, coliform bacteria, dissolved
oxygen (DO), hydrogen ion (Ph), suspended solids, turbidity, phosphate
phosphorus (PO,-P), nitrate nitrogen (NO;-N), and other substances.
Regulatory standards have been adopted which set thresholds for specific
water quality indicators. Generally accepted management guidelines have
been published for nutrients such as phosphate and nitrate for management
of lake eutrophication. The scientific literature abounds with reports on the
lethal thresholds and sublethal effects of numerous specific substances in
marine and aquatic environments. Monitoring programs are maintained for
the purpose of broad characterization of water quality, and special studies
are common. Monitoring protocols for indicator organisms which integrate
generalized water quality have been developed, tested, and implemented.
Water resources managers are thus easily able to describe the quality of the
specific resource they manage, and to identify trends. )
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The current challenge for coastal zone managers is to develop and use
success measures which are relevant to the goals of CZM and meaningful
to legislators, coastal zone managers, and the public. This paper is a status
report which draws upon the experiences of the Washington State CZM
program in working towards development of coastal zone environmental
indicators over the past six years.

CZM Assessment History
Program Evaluation Phase

During the formative years of coastal zone management in the 1970s,
assessment was quite naturally directed to evaluation of state programs for
consistency with federal goals under the CZMA. The literature from this
period evolved from assessment design and strategy, to comparative
assessments. Ironically, as early as 1978 it was suggested that in an era of
increasing public skepticism about government, coastal zone managers are
failing to forcefully demonstrate the value of CZM to society. That call for
performance or outcome assessment went largely unheeded until the 1930s.

Qualitative Performance Assessment Phase

During the 1980s, the literature suggests a diversity of approaches to CZM
assessment in the United States: evaluation of state programs by the federal
oversight agency; reprises of state programs, e.g., the internal consistency
of California’s CZM program; consistency of state programs with the
evolving federal program; and comparisons of different approaches to CZM
by the states, e.g., state CZM legislation compared with a networking of
related authorities.

Quantitative Performance Assessment and Environmental Indicators Phase

During the 1990s, there has been a growing movement in government
towards quantification of success measures and other means of measuring
performance. Initial demands in Washington state were generated by
Washington Environment 2010, a 1989 pioneering effort to project current
environmental trends into the future, and two follow-up studies, the 1991
State of the Environment Report and the 1995 Washington Environmental
Health Report.

All coastal states participating in the federal coastal zone management
program were required to assess specific aspects of their coastal zones in
1991-92. The Coastal Ocean Policy Roundtable completed a preliminary
but thorough characterization of the United States’s coastal resources on a
national scale in 1992; however, few indicators of environmental quality
were identified. Recently, the federal Office of Ocean and Coastal Resource
Management sponsored a Coastal Zone Management Effectiveness Study
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which is reported on in several other papers at this conference (The Coastal
Society’s 15th conference).

Coastal Zone Management Goals

The fundament mandates and goals of the CZMA, and the special priorities
of CZMA section 309 for improvement of state programs, include features
which can be lumped into two broad categories: institutional efficiency and
land and water management effectiveness. The many land and water
management mandates and goals can be integrated into five basic elements:

1) foster appropriate development and land use consistent with established
statutory and case law;

2) protect marine and aquatic water quality, habitats, and resources from
the direct and cumulative adverse effects of development and other human
activities;

3) prevent inappropriate development and land use in high-hazard areas;
4) provide for public access and recreational opportunities; and

5) provide special area management for important shoreland and coastal
areas.

Coastal Zone Quality Indicators

The challenge is to identify useful measures of coastal zone quality which
can be economically developed and maintained. By "useful" I mean both
scientifically valid and understandable to administrators and the public.
There is a large and diverse body of peer-reviewed and grey literature
dealing with environmental monitoring of coastal zone features and
resources. However, little of this literature directly addresses environmental
characterization, and even less does so in a way that conforms with the need
for indicators that are outcome oriented, economical for large-scale
application, and easily understandable as an indicator of environmental
quality. The literature emphasizes easily quantified chemical, biological,
ecological, or economic indicators which can be characterized as follows:

Conventional water and sediment quality - dissolved oxygen or oxygen
depletion; contaminated sediments status.

Bioindicators of accumulation - fish tissue contamination; commercial
shellfish bed closures; larvae and egg mortality assay results.

Ecological indicators - hiodiversity of estuarine and benthic communities;
salmon escapement; Oyster Condition Index.
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Economic indicators - commercial landings of fish; commercial harvest of
shellfish.

Land use practices - extent of impervious surface; wetlands remaining or
lost.

Land use amenities - public access; recreation opportunities.
Miscellaneous - marine debris; beach debris.

These indicators all share the virtue of making a direct assessment of the
state of the coastal zone waters and lands. Importantly, they are not
measures of governmental activity, and are on-the-ground or in-the-water
measures of the state of the coastal zone. Notably lacking in the literature,
and understandably so, is any substantive discussion of more difficult to
assess coastal zone management goals such as land use quality or coastal
hazards.

Public Access as an Example

The design of quality measures for the coastal zone, and success measures
for coastal zone management is no simple task. The development of a
measure of public access provides an illustration. A generally accepted goal
of shorelands and coastal zone management is to provide for public access
to shorelands and marine and fresh waters, and recreational opportunities.
Therefore, some measure of the amount of public access is appropriate.
This could be expressed as:

lineal feet of public shorelands

However, this would provide no information on the quality of public access.
Since the purpose of providing access is to serve the public’s desire and
right to visit and use the shore, any measure of public access should include
quantitative measures of both the amount of access and the amount of the
public (population). A better quantitative measure of the amount and
quality of public access would therefore be:

lineal feet of public shorelands
population served

This measure can be further refined to better reflect the quality of public
access. Public access has little value if it is undeveloped and the public
cannot actually use it. Thus the equation can he further expanded as
follows:
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lineal feet of developed public shorelands
population served

In Washington, baseline measures of public shorelands are availahle only
for marine areas. Therefore a more accurate expression of what can be
measured would be:

lineal feet of developed public marine shorelands
population served

Finally, while this indicator now provides useful information about the
quantity and quality of public access to marine shorelands, it provides
limited information on the effectiveness of public access programs in
general, and no information on the effectiveness of specific public access
programs, In Washington State public access to marine shorelands is
provided, directly or through grants programs by the state departments of
Fish and Wildlife, Natural Resources, Ecology, Parks and Recreation, and
the Interagency Committee for Outdoor Recreation (IAC); federal agencies
such as Fish and Wildlife Service and National Park Service; city and
county park districts; public port districts; and other local and special
districts and 