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DESIGNING FOR NATURE IN COASTAL MISSISSIPPI

James W. Charland, Coastal Programs Division, National Oceanic and
Atmospheric Administration

A Conference on Economics and Conservation

Urban and suburban sprawl, the seemingly endless consumption of land for new
residential and commercial areas, creates significant problems for coastal
ecosystems.  Yards and parking lots replace natural habitats, wetlands are filled,
and hardened surfaces multiply stormwater runoff at the expense of groundwater
recharge.  These problems and others daunt resource managers tasked with
protecting natural resources in rapidly developing areas.  In the absence of any
comprehensive solution to the problem of sprawl, solutions that lessen the
impact of new development must be sought and encouraged.

One such solution is known as “Conservation Development Design.”  Tracing
its routes to agrarian communities in Europe and the Americas, Conservation
Design emphasizes building livable, sustainable communities surrounded by
natural areas.  The principles of conservation design, while not new, often face
resistance from local planning offices, which must enforce arcane building and
subdivision codes, and from financiers, developers, and realtors, who are most
comfortable funding and selling copies of what has most recently sold.

A recent two-day conference, entitled “Economic Opportunities and
Conservation Success – A Coastal Development Strategies Conference,”
introduced the concept of conservation development, and some of its benefits
and challenges, to the rapidly growing coast of Mississippi.  As the title
suggests, the conference emphasized the economic benefits of conservation
design, as well as its ecological and aesthetic advantages.

Conservation Development Design

What we now see as typical, even traditional, subdivision design dates from the
early part of the 20th century.  These standards emphasize large lot sizes,
significant setbacks between structures and streets, and encourage the complete
consumption of available lands by private lots, streets, and other required
amenities.  These codes also segregate commercial and residential areas,
encouraging strip mall developments and furthering dependence on the
automobile.  Conservation design takes a different view, both of residential
areas and of the advantages of mixed-use developments.  In its simplest terms,
conservation development utilizes smaller lot sizes, smaller setbacks, non-
rectilinear street patterns, and the preservation of significant areas of open space
to create more livable neighborhoods.  Examples of conservation design, and a
more complete explanation of the concepts, can be found in Conservation
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Design for Subdivisions, A Practical Guide to Creating Open Space Networks
by Randall Arendt (1996), and in other sources.

The economic advantages to conservation design come in two categories.  First,
by reducing the length of streets that must be built, and by extension the amount
of other infrastructure (e.g., utility lines, sewer lines) required, developers
significantly reduce the cost of construction.  Also, by following a site’s natural
contours, earth moving and grading costs can be significantly reduced.  Second,
and perhaps more importantly, many studies have shown that the increased
desirability of these developments, as compared to more traditional
developments, translates into increased lot and home values, both at initial sale
and for resale.  Both of these aspects were highlighted to a conference audience
that included realtors, civil engineers, developers, bankers, and city, county,
state, and federal regulators and planners.

From the viewpoint of environmental protection, conservation design represents
a compromise of sorts.  Many environmental advocates might prefer an end to
further land consumption, and a redirection of growth back toward previously
developed, under-utilized urban areas.  Nevertheless, open space continues to be
consumed for new sub-urban and urban development.  It falls to planners and
resource managers to find solutions that balance the competing interests of
development and preservation.  One such solution is conservation development
design.  Through this technique, a resource manager may become a mediator,
securing some continued ecological benefit while maintaining the profitable use
of the land.

Session Keynote Speakers

Four speakers provided keynotes for the conference.  Mr. E. G. Woods,
Executive Director of the Mississippi Department of Marine Resources, the
conference’s primary sponsor, spoke of the importance of new approaches to
natural resource management in coastal Mississippi, and the need for developers
and resource managers to work together to solve problems.  Ms Jayne Buttross,
Chief Counsel to Mississippi’s new Governor Ronnie Musgrove (D-MS), spoke
about the need to explore new solutions to old problems, and the importance of
examining the often misguided or unfounded reasons for past practices.  Ms.
Donna Yowell, a twice-elected member of the Board of Aldermen in Madison,
Mississippi, talked about the success her community has had in implementing
new, environmentally friendly regulations on development, without hurting the
community or its economy.  Mr. Bill Weeks, Vice President of The Nature
Conservancy, spoke about the need for sustainable, environmentally sensitive
development.
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Session Topics

The first day of the conference featured a plenary and three sets of two breakout
sessions, each 90 minutes in length.  Session topics are listed below.

• Ecology of the Mississippi Gulf Coast.  This session discussed the major
terrestrial and marine habitats on the Mississippi Gulf Coast, with an
emphasis on the role of the ecosystem in maintaining commercial and
recreational fisheries.

• Case Studies.  Three examples of the application of conservation
development from Georgia, Alabama, and Texas provided a basis for
understanding the techniques and how they are applied.  Special care was
taken to gather examples from regions with cultures similar to coastal
Mississippi, to make the ideas more palatable, and avoid the “it will never
work here” reaction.

• Natural Hazards.  Conservation development, by avoiding wetlands and
drain ways, and shielding structures with significant stands of trees, can
have a strong impact on the vulnerability of developments to natural
hazards.  Presenters involved in the Federal Emergency Management
Agency’s (FEMA) Project Impact spoke about the advantages of natural
hazard avoidance, and how conservation development can further the goals
of risk reduction and pre-disaster mitigation.

• Open Space Management.  The conservation and maintenance of open
space in close proximity to human developments often necessitates a
program of active management of the “natural” landscape.  Problems like
invasive species, and the interruption of natural fire regimes pose challenges
that must be overcome.  The presentation at this conference emphasized the
importance of fire in the maintenance of healthy wetlands communities on
the Mississippi coastal plain.

• Development Codes and Ordinances.  Too often, attempts to create an
environmentally sensitive subdivision design are thwarted by existing codes
and regulations requiring large lots and setbacks, wide, straight streets, and
simplistic stormwater management structures.  Developing codes permitting
flexibility can be challenging, particularly for smaller communities.  This
session presented some of the challenges and opportunities available to
local communities through revision of their subdivision regulations.

• Tax Incentives.  Despite the economic, aesthetic, and environmental
benefits of conservation development, some communities and developers
remain slow to embrace the concepts.  For those cases, incentives at the
federal, state, and local level can smooth the way toward implementing
conservation design.

Friday’s sessions consisted of a presentation and hands-on workshop on
conservation development by Randall Arendt, Vice-President of Conservation
Planning at the Natural Lands Trust, and an internationally known planner, site
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designer, and advocate of conservation developments.  Mr. Arendt led
participants on a slide-show tour of neighborhoods exhibiting features of
conservation design across the United States and Europe.  Some of the examples
involved recent developments, others century old residential and commercial
areas.  In the afternoon workshop, individuals and small groups worked on
developing their own site plan for an area in Virginia, applying the concepts of
conservation design to a real world example.

Conference Results

Approximately 130 people attended the conference, representing a wide range of
interests and points of view.  Realtors, bankers, engineers, city planners, state
and federal regulators all were represented.  Overall, the conference and its
message were well received.  Though the conference did not result in any new
policy initiatives or decisions, the primary goal, to introduce the concepts of
conservation design in a positive light, was achieved.  The conference also
reinforced the notion of local control over land use decisions, and demonstrated
clearly that a market-driven approach to environmental protection through land
use decisions is possible.

Jay Charland
Coastal Programs Division, NOAA
1141 Bayview Ave, Ste 101
Biloxi, MS  39530
Phone: (228) 374-5000 x5103
Fax: (228) 374-5008
Email: jay.charland@noaa.gov
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A WEB-BASED, SPATIAL INFORMATION TOOL FOR
EVALUATING PROGRESS TOWARD SUSTAINABLE

COASTAL COMMUNITY GOALS

Nancy Cofer-Shabica, Technology Planning and Management Corporation
Sandy Eslinger, NOAA Coastal Services Center

Kim Hatfield & Mary Barczak, Tillamook County Performance
Partnership/Tillamook Bay National Estuary Program

Abstract

Within recent decades, declines in water quality, destruction of salmonid
habitats, and losses from natural hazards have significantly impacted Tillamook
County's natural resource-based economy.  These problems have highlighted the
need for community-based solutions for improving water quality and fish
habitat, and reducing flooding hazards.  In response to this need, a science-
based, community-supported management plan has been established through the
Tillamook Bay National Estuary Program (TBNEP).  This work, the
Comprehensive Conservation and Management Plan (CCMP), represents a long-
term, multidisciplinary strategy for environmental sustainability in Tillamook
County.  The National Oceanic and Atmospheric Administration (NOAA)
Coastal Services Center is working with TBNEP and the Tillamook County
Performance Partnership (TCPP) to develop a prototype, Web-based spatial
information tool to track progress and performance in CCMP projects and
encourage continued community participation in the implementation of the
CCMP.  The tool, called PIVOT (Performance Indicators Visualization and
Outreach Tool), will logically and spatially link watershed activities and CCMP
enhancement projects with local environmental issues of concern.   PIVOT will
capitalize on Internet technology and help the TCPP engage community
members in the progress and performance of CCMP efforts.

The Tillamook Bay watershed CCMP PIVOT prototype will be presented here.
Within the context of the tool's interactive maps and graphics, stakeholders and
managers will be able to examine selected CCMP projects and, as additional
monitoring data is collected, interpret project effectiveness.  Although this tool
is designed around Tillamook-specific issues, the concept has potential for
broader applicability to performance monitoring and adaptive management for a
range of sustainability issues.

Introduction

Sustainable communities are envisioned as places of environmental health,
economic viability, and social equity.  Because sustainable communities are
unlikely to be achieved without consensus, efforts to create sustainable
communities need to be integrative, inclusive, and participatory.  The Tillamook
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Bay National Estuary Program (TBNEP) Comprehensive Conservation and
Management Plan (CCMP) is one such effort.  Developed by consensus over a
four-year period and designed to address the most significant environmental
problems in the watershed, the CCMP represents a long-term, watershed-level,
multidisciplinary endeavor for environmental sustainability in Tillamook
County.  The prototype Performance Indicators Visualization and Outreach Tool
(PIVOT), introduced here and applied to Tillamook County, encourages the
continued participatory nature of the plan by engaging community members in
the CCMP's continued unfolding and development.

The TBNEP CCMP focuses on a sustainable environment, but community-level
economic and social conditions are often directly or indirectly impacted by the
health of the local environment as well.  For example, declining fish runs result
in loss of income for commercial fishermen and local businesses dependent
upon fishing.  Decreasing water quality results in violations of federal clean
water standards and frequent closure of commercial shellfish beds.  Human-
induced changes over time in water flow and drainage patterns increase the
economic impact of flood events. (TBNEP/TCPP 2000)

The NOAA Coastal Services Center’s Performance Indicators Visualization and
Outreach Tool (PIVOT) is described here as it is applied to the Tillamook Bay
watershed CCMP.  The “PIVOT for Tillamook” pilot application demonstrates
how this Web-based visualization and outreach tool can support the
management and implementation of sustainability initiatives such as the TBNEP
CCMP.  Through a user-friendly interface, PIVOT can increase community
awareness of watershed management issues.  PIVOT provides graphics and
interactive maps of up-to-date local data that logically and spatially link
identified problems, selected priority action plans, and the monitoring data
designed to assess action plan effectiveness.  Through its visualizations, PIVOT
also aims to increase understanding of the interrelationships of management
issues and the factors that contribute to them.

Study Area

Tillamook Bay is located on the north Oregon coast, about 40 miles south of the
Columbia River mouth. The bay, one of the largest and most productive of the
state’s estuaries, has historically supported commercial fishing and oyster
mariculture industries.  The Tillamook Bay watershed (Figure 1) encompasses
portions of the low Coast Range as well as the narrow coastal plain.  Of the
watershed's 358,450 acres, 89 percent is considered forest land, 6.5 percent is
used for agriculture, 1.5 percent is taken up by urban or rural development, and
3 percent is covered by water (Oregon Department of Environmental Quality
[DEQ] 1992).  Forestry, dairy farming, and tourism are important economic
activities in the watershed area.  Within recent decades, however, declines in
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Figure 1. The Tillamook Bay watershed: pilot study area for PIVOT.
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water quality, destruction of salmon habitats, and losses from natural hazards
have significantly affected the area ‘s natural resource-based economy.  These
problems have highlighted the need for tools that will help foster improved
water quality and fish habitat, and reduced flooding hazards.

The Tillamook Bay Watershed Comprehensive Conservation and
Management Plan

In 1994, Tillamook Bay became part of the Environmental Protection Agency's
National Estuary Program.  The National Estuary Program targets a broad range
of issues, focusing not just on improving water quality in an estuary, but on
maintaining the integrity of the whole system.  Under this program, stakeholders
work together to identify problems in the estuary, develop specific actions to
address those problems, and create and implement a science-based, community-
supported management plan.  TBNEP coordinated the development of its
CCMP, working with the local community to address environmental problems
and to establish a long-term strategy for sustaining the natural resources of
Tillamook Bay.  The resulting CCMP is a watershed-level management plan
developed during four years of collaborative work by citizens, managers,
scientists, and political leaders.  It sets forth a 10-year plan and 62 specific
actions that coordinate resources, strengthen commitments, and protect,
enhance, and sustain Tillamook Bay's natural resources (TBNEP/TCPP 2000).

Guiding implementation of the CCMP is the Tillamook County Performance
Partnership (TCPP).  The TCPP is a consortium of community leaders, state and
federal agencies, private citizens, industries, and municipalities who share the
common goal of environmental restoration and economic development for
Tillamook County.  The TCPP is committed to implementing the CCMP for
Tillamook Bay and its watershed.  Accountability is a mandated element of the
performance partnership, and PIVOT will enhance TCPP/TBNEP accountability
reporting efforts.

PIVOT Components

PIVOT for Tillamook is designed to engage local users in CCMP
implementation, highlight current high priority projects, and allow stakeholders
visually and interactively to track progress and performance in focused areas of
the CCMP.  The PIVOT framework includes educational text that integrates
static maps and graphics as well as an interactive spatial component.  The visual
component of the PIVOT application is key to providing a spatial reference to
link a variety of land-use activities with environmental conditions in the
watershed.

The CCMP identifies four priority issues for the Tillamook Bay watershed:
water quality, habitat, flooding and sedimentation/erosion.  Within PIVOT, an
interactive graphic portrays potential contributors to these issues as identified by
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the CCMP.  JavaScript mouse-overs provide the user with summary information
on how a factor may contribute to one or several of Tillamook's priority issues.
As users explore a variety of factors the interplay between factors and issues
becomes evident.  The graphic serves to illustrate that no single factor or event
can have caused the current problems.  Rather Tillamook's environmental
problems are the result of the interplay of many factors over time and space
throughout the watershed.  This is a valuable message for community members
sensitive to certain issues or the activities thought to contribute to them.

Individual Web pages for each issue highlight the overall environmental
recovery goals related to that issue.  For each issue, a CCMP enhancement
project of current high priority will be explored in more detail.  Information
drawn from and expanding the contributing factors graphic will explain how the
project may address environmental problems in the watershed.  Using maps of
baseline and other relevant data layers, the on-the-ground results of a particular
action to date are placed in spatial context relative to monitored (or modeled)
indicator data and their collection sites.  For example, one CCMP action plan to
address habitat degradation is to control livestock access to streams.  To
illustrate this action's effectiveness for habitat restoration to date, PIVOT maps
would provide an interactive map showing streams, installed riparian fences, and
established photo-point monitoring stations.  Several of the photo monitoring
points on the map would provide interactive links to time-series of monitoring
photos showing restoration of stream bank vegetation.  This mapped data is
wrapped in educational text and links that describe the potential impacts on
water quality, sedimentation, and stream habitat of vegetated versus unvegetated
stream banks.

Because the Tillamook CCMP is in the early stages of project implementation,
the choice of specific action plans to highlight was determined by the
availability of data.  However, the data available in early implementation likely
reflect current priorities.  Later in the CCMP implementation process, as
priorities shift and data for other projects become available, other projects may
be showcased to highlight issues of immediate concern, to depict particular
successes, or to garner community support where the available data indicates
that adaptive management is called for.

The interactive mapping component of PIVOT is integrated as seamlessly as
possible into the HTML pages to create a user-friendly application.  Rather than
offer users the traditional series of data layers to choose and refresh for open-
ended spatial queries, the PIVOT application offers action-specific maps.  Users
have pan, zoom, and identify functionality, but the data layers included are
fixed.  Within those maps, radio buttons allow users to answer specific questions
related to the effectiveness of the highlighted action plan.  The intent is to make
the application readily accessible for non–geographic information system users
and to provide the most crucial information for evaluating project effectiveness
with minimal time and effort required by the user.
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Further Development of PIVOT

Because the pilot application of PIVOT uses a program in its early stages of
implementation, we do not expect to fully develop all aspects of the Tillamook
PIVOT site within NOAA Coastal Services Center's one-year project time line.
We do hope to provide a full framework for the site into which more detailed
data can be added as implementation proceeds in the Tillamook Bay watershed
and more project results and monitoring data become available.

Clearly, no one of the Tillamook CCMP’s 62 actions will "solve” a given
environmental problem.  However, over time monitoring data will begin to show
positive or negative trends in environmental conditions.  In this initial offering
for Tillamook, PIVOT provides examples of how and what types of monitoring
data can logically be used to gauge project effectiveness (e.g., Federal
Emergency Management Agency flood claims, photo points, water temperature,
water turbidity).  This pilot PIVOT for Tillamook does begin to provide the
community with engaging visualizations that illustrate logical relationships
between local issues and local data.   The pilot project sets the framework for
continued reporting of monitoring data over the 1 to10 year life of the CCMP
actions.  As CCMP projects and monitoring efforts proceed, PIVOT can help
report trends and continue to showcase priority projects for a broad local
audience.  PIVOT can also help connect in users' minds environmental issues,
contributing factors, CCMP action projects, and monitoring data for evaluating
project performance.

Over the CCMP's long term, this type of public outreach and visualization of
trends in data can play an important role in garnering support for adaptations to
the plan.  Using monitoring data spatially referenced to CCMP projects in a
visually appealing way, managers can demonstrate for community members
areas where adjustments may need to be made in action plans.  In this way,
PIVOT encourages the continued participatory nature of the CCMP, allowing
monitoring data to generate support for adaptive management responses.

Tillamook County was chosen as a pilot location for PIVOT based on its
application of broad watershed management planning concepts.  The NOAA
Coastal Services Center is partnering with the National Association of Counties
Watershed Management Program to promote the tool's applicability to other
watershed-level sustainability initiatives.  Because watershed management
issues directly and indirectly affect economic conditions, we consider the
PIVOT concept a valuable tool with the potential to support the outreach and
reporting efforts of a wide range of sustainability initiatives.



495

Conclusions

The PIVOT framework created for the Tillamook Bay watershed CCMP
provides a proof of concept, demonstrating the usefulness of this Web-based
outreach tool that incorporates current on-the-ground data and provides
stakeholder education, program accountability, and performance visualization.
PIVOT specifically supports the inclusive, integrative, and participatory
qualities of community-based sustainability initiatives.  By focusing attention on
the interrelationship of various factors, and providing a forum for data-driven
accountability reporting, PIVOT can encourage the information sharing
necessary for the formation of a "living" plan for sustainability that can evolve
through adaptive management.
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MARKETS FOR TRADITIONAL NEIGHBORHOODS

Beth Della Valle, Community Planning & Investment Program,  Maine State
Planning Office

Sprawl is occurring across the nation. Maine's coastal program has long
supported pilots for innovative land management. Smart growth is no exception.
Maine residents have identified sprawl as a problem demanding State attention -
principally through nonregulatory means. Maine's effort is unique because it
uses market research to identify homebuyers likely to reconsider decisions about
buying a home in more compact patterns. 38% of Maine's market, or 11,000
homes per year, are "fertile ground" for a targeted marketing campaign. Maine's
research confirms markets exist for traditional neighborhood development, but
options are limited if buyers desire new homes elsewhere than rural or suburban
lots. Local ordinances often ban traditional neighborhoods. Homebuilders have
built little besides suburban homes for so long, they're skeptical another market
exists, and consumers assume there is no alternative. Maine's research suggests
homebuyers will choose traditional neighborhoods, if they are available. Maine's
strategy involves intensive education about alternatives to sprawl and relies on
individuals changing their homebuying behavior. It targets three audiences --
homebuyers; homebuilders; and municipalities to identify markets attracted to
traditional town settings; alert developers to characteristics of viable markets for
traditional neighborhoods; and persuade municipalities to reduce obstacles that
inhibit their development. Maine's experience demonstrates a multifaceted
approach is necessary to address sprawl, that a regulatory approach, even when
focused on broad municipal involvement, has only limited success, and that
while targeted investments techniques offer promise, a critical component of
success must rely on individuals understanding and changing homebuying
behavior.

Beth Della Valle
Co-Manager Community Planning & Investment Program
Maine State Planning Office
38 SHS
Augusta, ME 04333
phone: 207-287-2851
fax: 207-287-6489
email: beth.dellavalle@state.me.us
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LIVING ON THE COAST

Caroline Kurrus, NOAA Coastal Services Center

Smart Growth Tools On The Internet

Abstract

Finding tools to plan for growth has become a priority for many coastal
communities. Because the planning and coastal management fields are
multidisciplinary, searching a diversity of web sites for relevant information can
be inefficient. In addition, case studies describing smart growth approaches do
not always describe a community's methodology, which, when documented and
made available over the Internet, can be adapted by other communities.

To address these issues, the NOAA Coastal Services Center is developing Living
on the Coast , a Web site that highlights basic design principles and consolidates
existing techniques adaptable to coastal areas for use by planners, developers,
and coastal and natural resource managers.

Managing Coastal Growth

Coastal Development Patterns

Coastal communities are places where more and more people are choosing to
live, work, and recreate. While many localities welcome the economic
development that accompanies growth, they are also concerned with how these
changes will impact their quality of life.

Coastal areas hold the nation's fastest growth rates and the largest urban centers.
Between 1960 and 1990, population in coastal areas increased by over 35
percent, slightly higher than the growth rate for the rest of the U.S. In 1990,
almost one-half of the nation's population lived in coastal counties along the
shores of the Great Lakes, the Pacific and Atlantic Oceans, and the Gulf of
Mexico. Nationwide, population in coastal areas is expected to continue to
increase by approximately fifteen percent over the next decade (NOAA 1990).

Coastal areas also support some of the most densely populated areas in the
country. In 1960, population density averaged 61 persons per square mile for the
entire U.S., and 248 persons per square mile in coastal counties. Between 1960
and 1988, average population density of coastal counties grew by about 40
percent, and this trend is expected to continue (NOAA 1990).
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The Smart Growth Approach

Coastal communities face a number of different challenges as they make
planning and policy choices. A rural waterfront community may be struggling
with attracting new industries to offset a decline in fisheries, protecting sensitive
habitat, and balancing the needs of working watermen, recreational boaters, and
tourists. An urban coastal community, on the other hand, may be trying to meet
demands for affordable housing, protect public access to the waterfront,
revitalize abandoned industrial sites, and manage port expansion and other
water-dependent industries.

In both cases, there is a potential for conflict between various interests. Leaders
in sustainable development and smart growth, however, argue that economic
development does not have to occur at the expense of the environment, and
environmental protection can be good for local economies. Smart growth and
sustainable development emphasize the need for development to benefit the
community at large by balancing social, economic, and environmental priorities.

The Role of Coastal Management

The Coastal Zone Management Act (CZMA) was passed by Congress in 1972,
establishing a partnership between coastal states and the National Oceanic and
Atmospheric Administration (NOAA) to manage the coast. Specifically, the
CZMA was designed to:
- preserve, protect, develop, and where possible, to restore or enhance, the

resources of the nation's coastal zone for this and succeeding generations;
and

- encourage and assist the states to exercise effectively their responsibilities
in the coastal zone through the development and implementation of
management programs . . . giving full consideration to ecological, cultural,
historic, and esthetic values as well as the needs for compatible economic
development.

Under the CZMA, state-run coastal management programs work to achieve a
number of objectives, including the following:
- protect natural resources,
- manage coastal development to minimize the loss of life and property

caused by improper development [in vulnerable areas],
- give priority consideration to coastal-dependent uses,
- provide public access to the coast for recreation purposes,
- assist in the redevelopment of urban waterfronts and ports, and sensitive

preservation and restoration of historic, cultural, and esthetic coastal
features,

- support planning, conservation, and management of living marine
resources,
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- encourage the participation and cooperation of the public, state, local, and
regional governments, and other federal agencies.

Today, almost all of the 35 eligible U.S. states, territories, and commonwealths
operate federally approved coastal management programs, and over $1.6 billion
in federal and state matching funds have been awarded to implement state
coastal management programs (NOAA 1998).

The Need for Access to Tools and Techniques

Coastal managers, who have expertise in areas such as environmental sciences,
planning, or coastal or natural resource management, use a number of
techniques to manage the coast: regulation, land use planning, land and water
management techniques, and research and assessment (NOAA 1998). They
share information and knowledge with colleagues in a number of ways,
including newsletters, training, conferences, and the Internet. According to a
1999 survey, all of the coastal management offices have access to the Internet
(NOAA 2000), which has become a vital source of information and contains
many resources about sustainable development and smart growth.

Resources for smart growth and sustainable development on the Internet include
issue-based information, case studies and success stories, tools, resources, and
links to other organizations. Because the planning and coastal management
fields are multidisciplinary, searching a wide diversity of Web sites for relevant
information can be time-consuming and ineffective.

In addition, case studies may provide good models, but they do not always
describe a community's step-by-step process. For example, community leaders
may understand the importance of identifying vulnerable areas, but may not
know how to conduct a vulnerability assessment. If these types of
methodologies are documented and made available over the Internet, other
communities can adapt the techniques to their own needs. Having access to an
array of techniques can also help identify data, information, and staff training
needs, and can assist in developing outreach and marketing plans.

Living On The Coast: Smart Growth Tools On The Internet

To address some of these issues, the NOAA Coastal Services Center is
developing "Living on the Coast", a Web site that consolidates existing smart
growth tools and techniques that are adaptable to coastal areas. The tools are
organized by a broad set of principles and a series of guidelines that reinforce
concepts of smart growth and coastal management:
- Know Your Place (how to obtain and use different types of data),
- Design for People (smart growth planning and policy strategies), and
- Build for the Future (real estate, development, and construction techniques).
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Each of these categories features existing planning tools such as performance
indicators, cultural and natural resource inventories, and green building
techniques, as outlined in Table 1. Planners, developers, natural resource
managers, and others will be able to select and adapt measures to their needs.

A number of organizations and individuals have developed guidelines to
promote environmentally sound development. Some are philosophical
principles, while others are technical specifications. The guidelines created for
this project provide a starting point for coastal communities to approach smart
growth, and they link directly to techniques that can assist communities with
implementation. They also focus on pressures facing the coast, including
demands for new housing, impacts of tourism and recreation, the challenges of
waterfront redevelopment, protection and restoration of open space and habitat,
and development in areas vulnerable to erosion and other coastal hazards.

Know Your Place

"Know Your Place," the first principle, emphasizes the need to understand the
identity of a place. A technique that succeeds in one place may not work
elsewhere because of differences in culture, climate, or politics. To know a place
well takes time, intuition, and patient observation. Wendell Berry, farmer, poet,
and teacher, writes in "An Argument for Diversity" that "the sciences and the
humanities are going to have to come together again in the presence of the
practical problems of individual places, and of local knowledge and local love in
individual people" (Berry 1990). The following guidelines identify types of
information and the techniques used to understand the local context:

• Gather Relevant Data. What issues is the community facing, and what
knowledge would assist in making informed decisions? The town of
Freeport, Maine, for example, wants to identify its natural and cultural
resources to implement its open space plan. The town may need to establish
a baseline inventory—land cover, biological resources, scenic vistas,
historic features—and identify areas vulnerable to erosion or other hazards.
It can conduct interviews and surveys, and gather demographic data to
anticipate the social and economic impacts of decisions.

• Understand Local Trends is about using data to show change or anticipate
future scenarios. Comparing information over time will help Freeport
identify important trends. Is forest or farmland being converted to
residential development, and at what rate? Based on the current zoning,
what will the area look like at current development rates in 20 years? What
indicators can Freeport establish to measure future change?

• Engage Citizens and Partners . Much of the dialogue about sustainable
communities is about local quality of life issues. What do the residents of
Freeport value about their surroundings? What are their concerns for their
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Table 1. Project Overview: Principles, Guidelines, and Examples of Techniques
L I V I N G  O N  T H E  C O A S T

1. Know Your Place 2. Design for People 3. Build for the Future
Gather relevant data
§ Natural and cultural resource, social

science, monitoring, and spatial data
sources

§ Community profiles, inventories
§ Risk and vulnerability assessments
§ Social, environmental, economic

impacts of decisions

Understand local trends
§ Decision analysis tools (indicators,

performance measures, modeling, etc.)

Engage citizens and partners
§ Public participation tools (visual

preference surveys, charrettes,
visioning, etc.)

§ Marketing plans, public policy

Protect community resources
§ Land conservation and policy tools
§ SAMPs, watershed, habitat

restoration, open space plans
§ Historic, cultural, scenic preservation

plans

Foster healthy places
§ Model zoning ordinances (mixed-

use, cluster, etc.)
§ Transportation choices (TOD,

greenways, walkable places)
§ Housing, neighborhood choices
§ Access to shorelines, natural and

cultural areas, waterfronts

Evaluate economic opportunities
§ Incentives, disincentives
§ Funding options, partnerships
§ Waterfront, port, harbor plans
§ Tourism, recreation plans

Avoid vulnerable places
§ Hazard mitigation techniques
§ Emergency preparedness planning
§ Risk and vulnerability assessments

Use existing infrastructure
§ Regional/urban service agreements
§ Infill, cluster development
§ Brownfield, urban redevelopment
§ Urban growth boundaries

Benefit from natural systems
§ Stormwater design
§ Hazard mitigation
§ Green design techniques (site design,

energy reduction, materials)
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community? And what is the most appropriate way to engage the public—
through interviews, hearings, planning workshops, design charrettes, or

• other processes? Can neighboring localities, nonprofits, industries, or state
or federal partners help with implementation?

Design for People

Urban critic Jane Jacobs recently commented that humans may be gradually
destroying their own habitat through urban sprawl. Healthy cities, like natural
systems, rely on diversity for growth and strength. “Design for People”
acknowledges that people need healthy ecosystems in order to prosper. This
section links users to planning, design, and policy techniques that help to apply
data and information, and is organized by the following guidelines:

• Protect Community Resources. How can a community effectively safeguard
those resources it identifies as valuable? This section highlights tools such
as conservation easements and land acquisition, cluster and conservation
development, special area management plans, and the designation of habitat
corridors, historic sites, and cultural landscapes.

• Foster Healthy Places . Downtown Freeport is dominated by retail outlets
attracted by the success of L.L. Bean, Freeport's world-famous sports and
apparel merchant. The old town library now houses Abercrombie and Fitch,
Main Street residences serve up bed and breakfast, and the city hall may
also be converted into retail space. What techniques could encourage a
greater mix of commercial and residential uses? Is affordable housing
available to meet the needs of those who work downtown? What
transportation strategies could alleviate the ever-growing demand for
parking lots? This section includes information on how to encourage mixed-
use development, walkable communities, housing and neighborhood
choices, and access to coastal recreational opportunities.

• Evaluate Economic Opportunities. How does tourism affect Freeport's
economy, its social services, and its natural and cultural environment? What
other industries are appropriate for Freeport, given its farming, fishing, and
shipbuilding heritage, its location on the coast, and its proximity to
Portland, Maine's largest urban area? This section will link to economic
development and redevelopment strategies, incentive programs, public and
private funding sources, and other information.

Build for the Future

"No human creation lasts forever and design does not solve all problems," wrote
architect William A. McDonough in "The Hannover Principles: Design for
Sustainability" (McDonough 1992). Our predecessors left us the legacy of the
family farm, Main Street, cul-de-sacs, and superhighways. What remnants of the
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built environment will we leave the next generation? “Build for the Future” links
to site planning, real estate, development and construction techniques that follow
these guidelines:

• Avoid Vulnerable Places . How can communities along the coast avoid
building or rebuilding in places that are vulnerable to hazards such as
storms, hurricanes, tsunamis, and landslides? What building materials and
construction practices can reduce the risk of damages? What techniques
such as dune restoration or wetlands protection can a town use to make an
area more resilient to impacts from storms and flooding?

• Use Existing Infrastructure. Whether it’s a sewer line, public water supply,
or an abandoned industrial site, using existing infrastructure can often save
money and protect the environment. Sharing services within a region
increases efficiency for some communities. Redeveloping industrial
brownfields and developing existing urban lots can eliminate the need for
new roads. Power- and water-saving technologies can reduce the need to
build new infrastructure.

• Benefit from Natural Systems. Nature offers many of its services for free.
Wetlands and forests are natural buffers, absorbing runoff, reducing flood
damage, and filtering sediments before they pollute local streams and
estuaries. Stable dunes offer protection from winds and rising tides. How
can technology, design, and building practices work in tandem with nature?

Assistance Needed

"Living on the Coast" will lay the foundation for potential community
workshops to develop or document new tools and address other needs. The Web
site, which is scheduled for September 2000, is being integrated with the
Environmental Protection Agency’s Office of Water, Oceans, and Wetlands
smart growth Web site and the Center's "Coastal Techniques" site, which will
feature an on-line discussion group to share solutions.

"Living on the Coast: will highlight model planning, development, and
management tools that focus on technique. Please send ideas, techniques,
comments, and questions to Caroline Kurrus at caroline.kurrus@noaa.gov.
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THE SOUTHWEST WASHINGTON COASTAL EROSION STUDY:
A SCIENTIFIC RESEARCH PROJECT
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Abstract

The Southwest Washington Coastal Erosion Study is a five-year, multi-
disciplinary research project designed to build a knowledge foundation as a
sound basis for addressing coastal management objectives.  The purpose of the
Study is to gain an understanding of a regional coastal sediment system, the
Columbia River littoral cell, in order to support local, state, and federal decision-
making in land-use planning, resource allocation, and hazards reduction.  In
particular, the Study intends to obtain sufficient information so that future
coastal conditions, particularly shoreline change and its associated impacts, can
adequately be anticipated or predicted.  The Study has developed products based
on significant findings to assist coastal managers, including preliminary
predictions of future shoreline positions.  Many types of data and information
covering a cascade of temporal and spatial scales are now being integrated to
derive vulnerability assessments that consider the probabilities, uncertainties,
and constraints of the various factors that influence coastal change.  However,
due to the inherent complexity of the coastal system, some scientific questions
relevant to specific management questions will remain unanswered without
additional investigation and/or long-term monitoring.

Background

For some five thousand years the beaches along the southwest coast of
Washington and northwest coast of Oregon accumulated Columbia River
sediment, creating broad coastal barrier plains and dune fields.  Coastal
management issues along the Columbia River littoral cell have historically dealt
with problems associated with accreting and drifting dunes that interrupted
homeowner views and restricted public access.  Incidents of coastal erosion
were viewed as localized or temporary problems with minimal societal
implications.  Questions regarding the permanence and safety of development
on the rapidly accreting barrier plains were rarely if ever raised as a
management concern, due in part to the high rates of sand accumulation along
with relatively sparse and inexpensive development patterns.  However, within
the past few decades the growth of coastal communities has accelerated while
accretion rates have generally slowed and several areas became recognized as
exhibiting an erosional trend.  Since December 1993, erosion at several sites has
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Figure 1.  The Columbia River
littoral cell spans a 165-km
coastline in the Pacific
Northwest, USA.

struck as community crises, threatening or destroying community infrastructure,
resource-based industries, public parks and access, and public and private
property.  In response to recent erosion problems, over $70 million has been
invested in coastal stabilization projects.

Land-use planning and coastal permitting decisions in Washington State are
primarily made at the local level, and the combined local and state capacity,
whether scientific or management-oriented, has been inadequate to address
growth and development pressures along the southwest Washington coast.
Local governments have lacked basic data and information needed for sound
decision-making and long-term coastal planning, and as a result, communities
have been relatively unprepared to deal with the magnitude of the problems
associated with recent coastal erosion trends.  Coastal communities would rarely
get beyond informed crisis management (Gale, 1997).  Local communities have
been grappling with basic questions such as: when or where will the erosion
stop?; what constitutes responsible action?; are there feasible interim measures?;
what are the appropriate long-term solutions?; and where might other erosion
problems occur in the future?  The lack of answers to these fundamental
questions provided the motivation to
initiate the Southwest Washington
Coastal Erosion Study in May 1996.

Littoral Cell Science and
Management

The Columbia River littoral cell is
bounded to the south by Tillamook
Head, Oregon and by Point Grenville,
Washington to the north.  The beaches,
barriers, coastal plains, estuaries, and
inner-shelf along this stretch of coast
contain nearly all of the sand discharged
from the Columbia River over the last
several thousand years (roughly 80 to 90
percent of the total sediment load is silts
and clays that accumulate on the mid-
shelf and in the deep sea).  The littoral
cell presently features four major
concave-shaped, offset sections of
accreted land separated by the Columbia
River and two large coastal plain
estuaries, Willapa Bay and Grays
Harbor (Figure 1).  Together, these four
beach segments, or sub-cells, make up
the major geographical components of
the littoral system.
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The definition of littoral cell boundaries is essential for calculating a sediment
budget and analyzing changes in the coastal system.  For example, sediment
may be added or removed from a littoral system, and/or sediment may be
redistributed between the various compartments within the system.  Over
timescales of millennia, the Columbia River contribution has resulted in a net
increase of sediment in the littoral cell, despite potential external losses to the
mid-shelf and submarine canyons.  Knowing the external inputs to and outputs
from the system is necessary for quantifying possible volumetric changes of the
internal compartments.  Once the total sediment budget is quantified, including
the sediment volumes of the internal compartments, it is possible to determine
the extent to which a beach might accrete, based on the quantity of sediment
available from sources such as the inner-shelf and ebb-tidal deltas.  Likewise,
the extent to which a beach might erode could be determined based on the
capacity of and transport potential to sediment sinks such as estuaries, and the
barrier dunes.  Details of the Columbia River littoral cell sediment
compartments and budgets are provided in Gelfenbaum et al., (1997 and 1999).

The concept of the littoral cell is also useful to coastal management.  In coastal
management, the concept emphasizes the inter-connections among the various
compartments, whereby human intervention and natural perturbations within
one part of the littoral cell may affect the other parts as well.  This concept is
especially important in consideration of shoreline stabilization measures where
sediment retention at one location may lead to a downdrift sediment deficit,
resulting in beach erosion.  The utilization of dredged material to maintain
sediment budgets and natural sediment dispersal pathways within the littoral cell
is another key management application of the littoral cell concept.  Although
neither Washington State nor the local communities in southwest Washington
have adopted a littoral cell management scheme, coordination of efforts to deal
with coastal erosion issues among the Washington communities has been greatly
enhanced since the inception of the Study.  In Oregon, littoral cell management
planning has been strongly encouraged and implemented on a voluntary basis.
Motivation and detailed guidelines for developing littoral cell management plans
in Oregon is provided in Shoreland Solutions (1995).

The Study Design

Initially conceived by the recognition of a lack of basic understanding of coastal
processes and resulting changes, the Southwest Washington Coastal Erosion
Study is now entering its final year of a five-year investigation of the 165-km
long Columbia River littoral cell.  The Study is jointly sponsored and directed
by the US Geological Survey Coastal and Marine Geology Program and the
Washington Department of Ecology Coastal Monitoring & Analysis Program,
with active participation by local communities.  Kaminsky and Gelfenbaum
(1999) provide details about the development of this federal-state-local
partnership.  An overview of the Study elements and initial results is provided in
Kaminsky et al., (1997).  The present paper emphasizes the Study approach that



508

has been specifically designed to address management objectives.  Principally,
the research plan has been devised to be applicable to planning horizons
covering distances of tens of kilometers and time frames of decades, scales often
neglected in scientific endeavors.

The research plan was developed in recognition of the need to provide
information for resolving coastal erosion crises and reducing future impacts of
coastal hazards.  At the outset of the Study, temporary measures were being
implemented to mitigate the initial impacts of erosion in order to gain sufficient
time and information to plan actions leading towards long-term solutions.  The
recognition of the need to know future shoreline positions (decades) in order to
develop viable management alternatives over the long term became a driving
influence on the design of the Study.  Secondly, sparse information at isolated
project locations provided the impetus to develop regional and long-term data
establishing a context to address site-specific problems.  A basic understanding
of where, why, and the extent to which erosion problems would occur in the
future was largely unknown.  Moreover, because remedial actions, whether
implementation of shoreline stabilization, relocation of infrastructure, or a
decision to do nothing would result in costs of several million dollars, a basic
need developed for reliable information and prediction of future conditions in
order to proceed in an acceptable manner.

The Study has therefore been designed to investigate this coastal region from a
systems perspective and include assessments of the relevant factors that
influence coastal change, such as sediment budget, regional tectonics, climatic
forcing, and human intervention.  Major goals of the study are to: understand
regional sediment system dynamics; determine natural and anthropogenic
influences on the littoral system; and predict coastal behaviour at a management
scale (i.e. decades and tens of kilometers).

Because the Study has a principal focus on applying knowledge gained from
research to practical management and decision-making, two priority efforts are
emphasized here:

1. Predict coastal behaviour at scales relevant to management.  Predictive
modeling at scales of decades and tens of kilometers rely heavily on the
concept of nested hierarchical scales of coastal systems whereby it is
possible to scale down from geological-based models and scale up from
processes-based models.  Initially, the work involves producing realistic
scenarios of future coastal change based on an integrated understanding of
the coastal evolution of the Columbia River littoral cell.  Probable scenarios
and first-order predictions are now being developed.  Combined monitoring
and modeling efforts will be essential to continued improvements of
predictive capabilities, especially those associated with quantifying
shoreline change and accurately defining future positions of the shoreline
and its dynamic range over relevant temporal and alongshore spatial scales.
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2. Provide decision-support products and technical assistance that directly link
scientific research with coastal management needs.  Most importantly, this
work requires the identification of sections of the coast susceptible to
erosion, flooding, and impacts from coastal changes (Voigt et al., these
proceedings).  Information on vulnerable areas needs to be developed to
mitigate coastal hazards, guide land-use planning, and enable prudent
investments in community infrastructure.  A variety of diagnostic tools can
be developed to determine what is at-risk and help communities define
acceptable levels of risk.  A principal challenge will be to manage the
inherent uncertainties in identification of the vulnerable areas and to provide
a variety of products to support the decision-making process of coastal
managers.

In order to develop these predictive capabilities and decision-support products,
the Study necessarily takes a systems analysis approach that involves multiple
tasks grouped into the following categories:

1) Coastal Change: analyses of past and present changes in geomorphic
features that include barrier evolution, shoreline behaviour, beach
monitoring, and bathymetric change.  These efforts involve mapping the
evolution of the littoral cell over a continuum of scales ranging from days
and meters to millennia and hundreds of kilometers in order to understand
the system functioning.  The observed coastal changes are being related to
environmental forcing, climatological events, sediment budgets, and other
influences, including human intervention and tectonic activity.

2) Sediment Budget: analyses of the littoral system that includes assessment
and quantification of the Columbia River source, and sediment sinks
including the barriers, bays, and shelf.  Related tasks involve identifying the
internal sediment compartments and the pathways and magnitudes of
sediment flux between compartments.

3) Coastal Processes: studies that measure, monitor, and/or model currents,
waves, sediment transport and other climatic conditions that drive coastal
response over a wide range of spatial and temporal scales.

4) Predictive Modeling: predictions of shoreline change and shoreface
translation based on integrated input data sets derived from the analysis of
coastal change, sediment budgets, coastal processes, and other
environmental forcing conditions and geological constraints.  The initial
predictions are refined through iteration with nested data
collection/monitoring.

5) Management Support: tasks that involve susceptibility analyses,
development of Decision Support Systems and databases and application of
Study results to case studies.

These research categories are designed to obtain information on most of the
factors needed to predict coastal change over a variety of temporal and spatial
scales (Figure 2).  Nevertheless, quantitatively accurate prediction of coastal
changes should be recognized as inherently complex and exceedingly difficult at
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any scale.  Determining the correct process-response relationships in coastal
change is confounded by time-dependent initial conditions, variable sensitivities,
time lags in response, and variable duration of transient periods between states.
Even if it were possible to obtain all the information at the required accuracy
and develop it into a coherent understanding, long-term predictions may remain
elusive.  This difficulty is due to the fact that natural phenomenon such as the
magnitude and frequency of storms, climatic fluctuations, and tectonic events
are stochastic processes, meaning that they depend on random variables that can
not be predicted with certainty.  At best, stochastic processes can be associated
with probabilities of occurrence and levels of uncertainty.  Therefore,
probabilities and uncertainties are integral components to the most advanced
decision-support products.  A combination of approaches is needed to confine
and integrate both predictions and uncertainties in order to overcome the natural
complexity of coastal system evolution.  The development and use of expert
knowledge and experience is a fundamental requirement in this process.

Predict Management Scale 
Coastal Change

Higher-order
processes-driven

fluctuations

Low-order net
trends over millenia

Historical change
influenced by

human intervention

While coastal change predictions, Decision Support Systems, and other results
relevant to management are under development, the Study has engaged in efforts
to provide technical assistance to the management community.  Technical
assistance to local communities occurs in a number of ways, such as data
sharing, information transfer, product development, technical consultation, site
monitoring and mapping, proposal review, and educational outreach.  Some of
the ways the Study serves federal, state and local agencies include:

• identifying and monitoring coastal environmental indicators

Figure 2.  Schematic representation of the Study approach to develop
predictive models for the Columbia River littoral cell.  The trends, patterns,
and variability of coastal change are determined based on the combined
influences of: a) the inherited geological framework and processes that
govern long-term trends; b) century-scale perturbations (often human-
induced) that affect regional changes in coastal configuration; and c)
interannual-scale morphodynamic behaviour driven by short-term, small-
scale processes.
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• developing a state-wide perspective on coastal hazards and land-use
management

• providing information to support non-regulatory solutions to coastal
problems

• providing best available science as a basis for regulatory and
management decisions

• providing expertise for specific projects, policy options, and
environmental assessments

Study scientists have been involved with advisory committees, briefings to
elected officials, public workshops, conferences and educational events.  Some
specific public outreach and education products include a video (Wessels et al.,
1998), a glossary of terminology (Voigt, 1998a), an internet web site, brochures,
fact sheets, local displays and exhibits, public presentations, and newspaper
articles.  The Study is continuing to generate new products to facilitate the
integration of scientific knowledge with the decision-making process of coastal
managers (Voigt, 1998b).

Scientific Findings of Significance to Coastal Management

Geological data from the Study show that the beaches in the Columbia River
littoral cell have grown seaward at rates on the order of 0.5-1.0 m per year
averaged over the last few thousand years (Peterson et al., 1999).  This net
beach accretion has occurred despite massive episodic shoreline retreat on the
order of a few hundred meters associated with large Cascadia subduction zone
earthquakes (Doyle, 1996).  The last major earthquake along the coast occurred
on January 26, 1700 (Satake, et al., 1996), and the average return interval for
these large-scale events is approximately 500 years (Atwater and Hemphill-
Haley, 1997).

In contrast, historical shoreline change analysis from topographic surveys and
aerial photos has revealed high rates of beach accretion following jetty
construction at the Columbia River and Grays Harbor during the early 1900s.
The highest rates of beach accretion (tens of meters per year) occurred adjacent
to the jetties during the first few decades following their construction.  Over
several decades, the shorelines at distances of up to 20 km from the jetties also
advanced seaward, while accretion rates next to the jetties tended to decrease.

Combined bathymetric change and shoreline change analysis has revealed that
much of the historical accretion patterns and rates are primarily due to sediment
redistribution from the ebb-tidal deltas of the Columbia River and Grays Harbor
to the adjacent coasts (Kaminsky et al., 1999a).  After an initial flux of onshore
sediment movement, the ebb-tidal deltas have diminished as a sediment source
corresponding to slowing accretion rates and/or the onset of shoreline erosion
adjacent to the jetties in more recent decades.  In addition to the decrease in
sediment supply to the beaches from the ebb-tidal deltas, river flow regulation
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via dam and reservoir construction has diminished the sediment carrying
capacity of the Columbia River by approximately two-thirds over the historical
period (Gelfenbaum et al., 1999).  The decrease in peak flood flows, which
reduces the amount of sand carried by the Columbia River, may also reduce the
discharge of sand from the estuary entrance to feed the adjacent coast.

These recent research findings have important management implications.  As the
sediment supply to the beaches from both ebb-tidal deltas and the Columbia
River continues to decline, it is apparent that coastal communities will likely be
faced with increased potential for shoreline retreat.  It is anticipated that the
shoreline will continue to evolve over several decades in response to the
declining sediment budget, and shoreline sections that advance will tend to do so
as a result of shoreline retreat elsewhere in the littoral system.  Therefore, the
coastal management community will need to deliberate on both short-term
responses and long-term planning to deal with these anticipated changes.

The strategic use of dredged material from the estuary entrances will be
increasingly important to coastal communities in mitigating erosion trends.  In
fact, coastal communities and the US Army Corps of Engineers, in cooperation
with many state and federal agencies, are actively engaged in developing ways
to enhance the beneficial use of dredged material at the mouth of the Columbia
River.  The Corps of Engineers moves an average of 3.4 x 106 m3 per year of
sand from the navigation channel in the lower estuary.  Investigations by the
Study suggest a relationship between the offshore steepening of the beach
profile and shoreline change at Fort Canby, just north of the Columbia River
entrance.  These findings may help optimize innovative placement of dredged
materials to reduce coastal erosion.

In consideration of the relatively low-elevation barrier plains that have grown
seaward since the early 1900s, it is apparent that development on these accreted
lands is at increasing risk from the next Cascadia subduction zone earthquake.
Coastal communities may decide that all development is within the level of
acceptable risk.  However, information from the Study, such as the location of
previous earthquake scarps (e.g. Peterson, et al., 1999), land elevation data, and
modeling results could be factored into land-use plans that recognize areas of
greater and lesser susceptibility to future damage or destruction from these
events.

Presently there is no specific policy to guide coastal development on accreted
lands for structures located landward of local set-back requirements, which
typically range from 30 m to 120 m from the seaward limit of vegetation.
Existing flood zone maps of the Federal Emergency Management Agency that
are intended to guide development in 100-year flood zones along the
Washington coast can be grossly inaccurate.  Kaminsky et al., (1999b) found
that flood zone boundaries along the coast may not accurately delineate current
flood zones because of large shoreline position discrepancies in excess of 600 m
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in two locations.  Shoreline monitoring and mapping must be an ongoing
activity in order for these kinds of products to be useful for long-term coastal
planning and hazard mitigation.

Study results have enabled the formulation of conceptual models of future
shoreline change that will continue to be tested and refined with additional data
as part of the scientific research process.  However, these conceptual models are
already useful tools for generating a dialogue with the management community
to consider both management responses to the suggested implications and to
identify the particular questions that need to be addressed to assist the decision-
making process.  It is important that the Study and management community
grapple with these findings and implications during the preliminary stages so
those priority scenarios can be developed to a more precise level.

Likewise, improved prediction of coastal change will require continued
monitoring to provide an accurate record of local shoreline conditions and
promote a better understanding of the cause and effect relationships behind
coastal change scenarios.  Combined monitoring and modeling programs are
important for validating shoreline change predictions and enhancing
predictive capabilities and thus, long-term planning (Ruggiero et al., these
proceedings).  In addition, the collection of other data sets may be necessary
to address specific science or management questions.  For example, high-
resolution bathymetric surveys could reveal transfers of sand between the
inner-shelf and the beach, having implications for assessments of future
coastal change, the use of dredged material, and the influence of coastal
structures on sediment entrainment or deposition.

Concluding Discussion

A primary goal for the final year of the Study is the development of products
and the transfer of data and knowledge from Study investigators to local
managers, government staff and officials responsible for coastal planning and
decision-making.  Effective strategies must be developed from a broad
understanding of the problem and by careful study of alternatives through a
collaborative process of the affected parties. The Southwest Washington Coastal
Erosion Study has generated extensive data and knowledge to enable more
informed choices regarding coastal development, resource protection, and
hazard mitigation activities along the southwest Washington coast.
As Study investigators develop tools and information in collaboration with the
management community, it is up to that community to determine if and how
they incorporate the information into their planning and decision-making
activities.  Regardless, the improved ability to anticipate future hazards
associated with this dynamic coastline should enhance the long-term
sustainability of coastal communities.
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BEACH MONITORING FOR ENHANCED DECISION-MAKING

Peter Ruggiero, Brian Voigt & George Kaminsky,
Coastal Monitoring & Analysis Program, Washington Department of Ecology

Abstract

Coastal zone management practices, regulatory decisions, and land-use planning
activities along the southwest Washington coast have historically been made
with insufficient information concerning the dynamic coastal environment.  This
lack of information can and has resulted in a mix of costly problems, legal
disputes, risks to public health and safety, damages to resources and industry,
and losses of critical facilities.  To help address these problems, a regional beach
monitoring program was implemented to collect coastal change data on a regular
basis to enable decision-making based on up to date, technically sound
information in order to more effectively manage a host of complex coastal
problems.  The monitoring program is quantifying recent beach trends and
fluctuations as well as the spatial variability associated with short-term,
seasonal, and annual environmental forcing.   Data from this fledgling (begun in
1997) monitoring program is already being used by local and state governments
for decision-making.  Integrating this monitoring data with other data (long-term
coastal evolution and geological inheritance) from the Southwest Washington
Coastal Erosion Study to develop products that can be used for local coastal
planning is a complex task involving communication and feedback between the
scientific and management communities.

Introduction

The coastal management community uses scientific data in at least three ways;
planning coastal communities, permitting and reviewing shoreline stabilization
projects, and developing a conceptual understanding of the coastal system. The
ideal scientific data collection program would provide information to support
each of these functions.  A detailed understanding and predictive capability
spanning all time and space scales would allow for optimally informed decision-
making.  However, this is beyond the current state of the knowledge of coastal
science.  Coastal change occurs temporally from seconds (e.g., individual
waves) to decades (e.g., climate variability such as the Pacific Decadal
Oscillation) and spatially from centimeters (e.g., ripples) to hundreds of
kilometers (e.g., littoral cells). Therefore, scientific efforts need to be explicitly
directed towards understanding coastal change at scales relevant to the
management community (decades and tens of kilometers).  Fiscal and scientific
tradeoffs are required to develop the most appropriate knowledge of coastal
systems for decision-making.  One approach to these tradeoffs is to employ a
nested sampling scheme in which multiple techniques are used to measure
morphologic change over a variety of scales.
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The evolution of the sub-aerial beach is often of principal interest in coastal
management due to its proximity to valuable coastal properties and
infrastructure.  The most common measure of long-term change is the seaward
or landward migration of the shoreline (Figure 1) over time, where the shoreline
position is typically defined in terms of a horizontal reference feature delineated
from topographic maps or aerial photographs.  A long time series of shoreline
position is often used to project future coastal change.  The sub-aerial beach is
also one of the most dynamic within the active coastal zone where tens of meters
of shoreline recession can result from a major storm occurring in just a few
hours.  Therefore, predicted future shoreline positions are of limited value
without a detailed understanding of the short-term variability of sub-aerial
morphology.  Fortunately, this portion of the active coastal zone is readily
available for measurement, and as a result, most beach monitoring programs
focus on measuring the temporal variability of the visible beach.

The sub-aerial beach, however, comprises only a small percentage of the active
coastal zone (Figure 1).  In order to develop reliable predictive capabilities of
shoreline change, an understanding of the sub-aqueous beach variability is also
necessary.  Since offshore sandbars dissipate wave energy and provide a
buffering capacity that protects the sub-aerial beach, the temporal variability of
nearshore morphology (i.e., position and height of sandbars and overall beach
slope) may affect the susceptibility of the shoreline to the erosive power of
waves.   This portion of the active coastal zone is much more difficult and
expensive to measure and only a relatively few quality data sets exist
worldwide.

Most of the world’s beaches are inherently three-dimensional; implying that
knowledge of alongshore variability of the coastal planform is also important to
coastal decision-makers.  For example, a coastal property may be fronted by a
chronic rip current and embayment and often impacted by waves, while only
tens of meters on either side of the embayment the beach may be stable.
Alongshore gradients in offshore bar position and geometry may be responsible
for such alternating regions of vulnerability and resilience along the coast.
Figure 1 illustrates the relationships between temporal and spatial scales of
morphologic change across the coastal planform.  This paper describes a
monitoring program aimed at quantifying these relationships at scales relevant to
coastal management.

Beach Monitoring in the Columbia River Littoral Cell

A regional beach morphology monitoring program was initiated along the
Columbia River littoral cell (CRLC) in August 1997.  The CRLC extends for
approximately 165 km, from Tillamook Head, Oregon to Point Grenville,
Washington (Figure 2). The monitoring program is one component of the
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Figure 1. Conceptual diagram illustrating the motivation for a nested sampling
scheme for monitoring beach change.  The evolution of the shoreline is of
primary interest from a coastal management perspective.  However, for accurate
predictions of shoreline evolution, nearshore bathymetry and the inherent three-
dimensionality of the coastal system must also be considered.  The horizontal
arrows represent time scales for cross-shore morphologic change.

Southwest Washington Coastal Erosion Study (SWCES), a federal-state-local
cooperative aimed at developing the knowledge foundation to support decision-
making, management strategies, land-use planning, resource allocations, and
hazard-reduction solutions (Kaminsky et al., 1997).  The goals of the monitoring
program include:
• Quantify the short- to medium-term (event-seasonal-interannual)

morphologic variability of the Columbia River littoral cell.
• Develop the input data to enhance conceptual understanding and predictions

of coastal change.
• Compare and contrast the scales of environmental forcing and beach change

with other coastlines of the world.
• Provide relevant beach change data in an appropriate format to coastal

managers.
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Beach monitoring is being conducted by a variety of innovative surveying
techniques utilizing Real Time Kinematic Differential Global Positioning
Systems (RTK-GPS) (Ruggiero et al., 1999).  Components of the program
include cross-shore beach profiles, three dimensional topographic surface maps,
shoreline change feature delineation and nearshore bathymetric surveys.  The
spatial distribution of the sampling locations is shown on the right side of Figure
2.  The following sections describe the monitoring program components and
their relevance to decision-making.
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Figure 2. Nested beach morphology monitoring sampling scheme of the
Columbia River littoral cell consisting of environmental forcing, cross-shore
beach profiles, 3-dimensional surface maps and nearshore bathymetry.  The
mean winter erosion (change of the 2.0-m contour line, shown as the light
dashed line) and subsequent summer recovery (dark dashed line) for each of the
surface map sites for 1997-1999 are shown in the first panel.  This large
seasonal variability results in a relatively small net shoreline change.  The
second panel compares short-term shoreline change rates from the monitoring
program (1997-1999, dark line) and long-term change rates derived from aerial
photography (1974-1995, light line).

Wave and water level climatology

Maintaining a database of the environmental forcing responsible for beach
change and variability is crucial in modeling future shoreline positions and
coastal flooding probabilities.  Fortunately there are national networks of both
wave and water level gages maintained by outside agencies, e.g. the Coastal
Data Information Program (CDIP), the National Data Buoy Center (NDBC) and
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the National Ocean Service (NOS) that make data available via the internet.
However, time series of wave direction, which are often the most vital to
shoreline change models, are typically short and sometimes not existent.  Figure
2 shows the location of the three wave buoys currently operating in the CRLC.
These buoys alone can not resolve the differences in wave climate along the
coast that occurs primarily due to wave focussing or divergence as waves refract
over irregular bathymetry.  Therefore, models that consider the alongshore
distribution of wave energy need to be used in conjunction with available buoy
data.

Seasonal cycles in environmental forcing influence seasonal cycles in beach
response.  In the CRLC, seasonal variability in wave height and direction
generally results in northerly offshore sediment transport in the winter (beach
erosion) and southerly onshore sediment transport in the summer (beach
accretion).  Interannual climatic variability also affects waves and water levels,
which in turn can influence beach response.  For example, during the 1997/1998
El Niño event the CRLC experienced mean water levels up to 40 cm higher than
typical, mean winter wave heights up to 1.0 m higher than usual, and wave
directions from a steeper southerly angle (Kaminsky et al., 1998).  This change
in environmental conditions resulted in increased deposition of sediment along
the northern boundaries of each of the sub-cells.  Longer-term climate change
signals are also evident in wave and water level data.  A recent study by Allan
and Komar (2000) suggests that wave heights have increased by almost 1.0 m
off the Washington coast in the last three decades.

Beach topography

The most common method for measuring beach topographic change is the beach
profile.  The beach monitoring program collects profiles using a GPS mounted
on a backpack.  Cross-shore profiles are collected at 49 sites in the CRLC
(Figure 2) by walking from the landward side of the primary dune, over the dune
crest, across the beach and out to wading depth at low tide. “Beach state”
variables such as slope, dune toe and crest elevation, beach width, and sand
volume above a specified datum can be extracted from the beach profiles.  These
variables are used as inputs to models that predict coastal change and flooding.
Cross-shore beach profiles can also provide an assessment of the current
shoreline position at one alongshore location. Bi-annual or quarterly surveys
make it possible to calculate the seasonal variability of shoreline position.
Beach profiles are relatively simple and inexpensive to collect and are extremely
accurate.  However, care must be taken to maintain consistency when comparing
shorelines extracted from beach profiles (specific elevation contours) to
shorelines derived from aerial photographs or topographic maps (interpreted
features based on visual queues).  One limitation of beach profiles is that they
are only two-dimensional representations of beach form and do not resolve
alongshore variability.
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In lieu of multiple closely spaced cross-shore profiles, three-dimensional beach
surface maps are being generated by mapping the beach surface with a GPS
antenna mounted to a six-wheel drive amphibious all-terrain vehicle called the
CLAMMER (CoastaL All-terrain Morphology Monitoring and Erosion
Research vehicle).  CLAMMER data is collected at 16 sites throughout the
littoral cell (Figure 2) between the base of the primary dune and the swash zone.
Using the CLAMMER, beach surfaces, typically 4-km in length, can be mapped
in only a few hours.  Data sampling is dense enough and over long enough
reaches to resolve beach cusps, rip current embayments, sand waves and
regional trends.  Figure 2 shows contour line changes derived from the
CLAMMER data from the first two years of the SWCES monitoring program.
The average winter shoreline recession (change of the 2.0-m contour extracted
from gridded surfaces) is shown for each of the 4-km sites in the first panel.
Although there is alongshore variability, the data reveal an average of
approximately 35 m of seasonal shoreline recession.  Also shown is the amount
of beach recovery that has taken place during the last two summer seasons.
These large seasonal beach change magnitudes tend to yield a relatively small
net shoreline change rate over an annual period.  The dark solid line in the
second panel of Figure 2 represents the average shoreline change rate for each of
the 16 surfaces.  The mean change rate for the entire littoral cell during this two-
year period is approximately 3 m per year of net erosion, however, the
alongshore variability of shoreline change is large.  For example, the northern
portion in each of the 4 sub-cells experienced the most accretion in this two-year
period, whereas net erosion occurred in the southern ends of three of the four
sub-cells.  These observations may be primarily due to the major 1997/1998 El
Niño event and indicate the interannual nature of beach change due to climatic
variability that should be taken into account by coastal managers.

Also shown in the second panel of Figure 2 is the average shoreline change rates
from 1974-1995 as derived from aerial photography.  Three main differences
important to coastal decision-making become apparent when comparing
monitoring data to long-term shoreline change trends.  First, there is an increase
in accretion rates in the northern portion of the North Beach sub-cell, a
phenomenon probably explained by the aforementioned El Niño event.
Secondly, there is an increase in erosion rates in the southern portion of the
Long Beach sub-cell.  This may also be explained in part by El Niño but may
also imply the onset of a long-term erosion trend in this region.  A third and
surprising difference is the 20 m per year of shoreline retreat measured in the
middle of the Grayland sub-cell, a historically stable region.  The monitoring
program may be revealing a new trend towards erosion at this location.

Nearshore bathymetry

As mentioned above, the visible beach comprises only a small portion of the
active coastal zone.  Variability in nearshore morphology dictates how much
energy impacts the shoreline to cause beach change.  It has historically been
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very difficult and expensive to collect data in this highly dynamic region and
only a few coastlines in the world have sufficient nearshore morphologic data.
A new system, based on the Coastal Profiling System developed by Oregon
State University (Côté et al., in review), is now being used in the CRLC.  This
system was designed to collect bathymetric data in energetic, nearshore
environments.  It consists of a highly maneuverable watercraft (a waverunner)
that is equipped with an echo sounder, GPS receiver and antenna, and an
onboard computer.  Kilometer spaced cross-shore transects (Figure 2) have been
collected for most of the littoral cell revealing important information about
variability in beach slope, sandbar size and sandbar location.

Initial results indicate strikingly different nearshore planforms among the four
sub-cells of the CRLC.  Nearshore sandbars along the North Beach and Long
Beach sub-cells are large and three-dimensional while along the Grayland Plains
and Clatsop Plains sub-cells sandbars are more linear and smaller.  These
observations are surprising in that the deep-water wave climate is fairly uniform
throughout the region.  The variations in nearshore morphology suggest that
other factors such as sediment supply, sediment characteristics, or antecedent
morphology may play a role in forcing these regional differences.  These
observations have significant implications for management-scale predictive
capability.

Sediment size and composition

For a given set of environmental forcing conditions the rate of sediment
transport is primarily determined by sediment size distribution.  Therefore,
knowledge of sediment characteristics is important for shoreline change
modeling.  Sediment samples collected at each of the 49 beach profile sites in
the CRLC reveal a trend of fining with distance from the Columbia River.
Beaches with the smallest mean grain size have the flattest beach slopes.  Beach
slopes in turn influence how a beach responds during storms, how high wave
runup impacts the beach, and the probability of coastal flooding.

Regional shoreline determination

The primary methodology used to understand historical coastal evolution and
often to predict future coastal change has been shoreline change analyses.  The
shorelines used in these analyses are typically derived from aerial photographs
or topographic maps.  Advantages to this approach include the regional and
long-term coverage of the data.  However, the errors and uncertainties
associated with these techniques are larger than GPS-based approaches.
Another limitation is that shorelines derived from photography are two-
dimensional interpreted features.  It is recommended that coastal monitoring
programs begin the transition from these traditional techniques and towards
more robust techniques that resolve the three-dimensionality of beaches and
allow for objective shoreline determination.  LIDAR data is presently the state
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of the art in regional three-dimensional data collection, however, in the near
future high-resolution satellite data may be employed for shoreline change
analysis.

Integrating Data Into Decision Making

For scientific data and information to be successfully used for coastal planning it
must, at the very least, reveal the susceptibility of coastal lands to natural
hazards.  The process by which a suite of beach monitoring data translates into
the physical susceptibility of the coastline is not at all straightforward (Voigt et
al., these proceedings).  The following example illustrates how some of the
monitoring data collected by the SWCES is being used to help manage the
coastline.

The city of Ocean Shores, WA has recently authored a Draft Environmental
Impact Statement (DEIS) to help identify a management approach to deal with
an immediate coastal erosion and ocean storm surge flooding problem
(Hastings, these proceedings).  As part of this process, the SWCES provided the
city with preliminary shoreline modeling results to use as a planning tool.  Each
of the five aforementioned components of the beach monitoring program were
utilized.  Wave data, nearshore bathymetry and sediment size data were used as
inputs into the shoreline change model.  Historical shorelines derived from aerial
photography were used to calibrate the model.  The seasonal variability in beach
change derived from topographic data was used to account for short-term
variability and event response in shoreline predictions.  Each of these data sets
and the model results are being used in context with a conceptual model
formulated from other components of the SWCES to help determine the
appropriate long-term response to the erosion problem.  Continued beach
monitoring will refine and verify the process-based models as well as assess the
flooding potential of the upland properties.  SWCES scientists will present
coastal susceptibility as a set of probabilities for encountering certain natural
hazard zones rather than as single “lines in the sand.”  It will ultimately be up to
the local managers and citizens to define levels of acceptable risk.  However, if
the scientific data is presented in an appropriate form, this process will enable
rational choices for appropriate coastal management decisions.
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Figure 1. The Columbia River
littoral cell spans 165 km of
coast between Tillamook Head,
OR and Point Grenville, WA.
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TOWARDS THE DEVELOPMENT OF A DECISION SUPPORT
SYSTEM FOR THE COLUMBIA RIVER LITTORAL CELL

Brian Voigt, Peter Ruggiero & George Kaminsky, Washington Department of
Ecology, Coastal Monitoring & Analysis Program

Abstract

Historically, the accreting beaches of the Columbia River littoral cell received
little management focus, and the relatively benign conditions of the past several
decades led to an influx of coastal development.  In more recent times, a trend
reversal from accretion to erosion in many areas of the littoral cell coupled with
increased development pressure along the coast warrants the creation of a
knowledge bank to support coastal planning and decision-making.  The
Southwest Washington Coastal Erosion Study is actively engaged in research
and analysis of the Columbia River littoral cell evolution and is developing
multi-disciplinary data through regional
research and monitoring.  A process for
integrating this multi-disciplinary data set to
examine regional physical susceptibility to
coastal change will utilize a suite of
modelling applications and geographic
information system (GIS) software to develop
an interactive, query-based decision support
tool for the coastal management community.
Employing knowledge of the physical system
to develop a susceptibility profile for coastal
communities will facilitate the development
of coastal policies and management decisions
that pursue desired outcomes (economic,
social, environmental) with respect to
scientifically-based scenarios of future
physical coastal conditions.

Introduction

The Southwest Washington Coastal Erosion
Study (Study) is a five-year cooperative
research program initiated in 1996 to
examine the evolution of the Columbia
River littoral cell (CRLC) over a variety of
time scales. The littoral cell spans 165 km
of coast between Tillamook Head, OR and
Point Grenville, WA (Figure 1).  Co-directed by the Washington Department of
Ecology and the US Geological Survey, Coastal and Marine Geology Program,
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the Study is currently in a position to begin developing management support
tools for use by coastal communities, counties and state and federal agencies
with jurisdiction in the coastal zone.  Washington's coastal management
program began with federal approval of the state's Shoreline Management Act in
1976.  Coastal zone management is administered at the city or county level
under the direction of local Shoreline Master Programs.

In the past, the primary economic resources in the region were timber and
fishing.  Declining productivity of the natural system along with increased
environmental legislation has resulted in a reliance on significant economic
contributions from tourism and related development.  The recent upsurge in
economic development activities throughout the littoral cell marks the beginning
of a transition from self-reliant coastal communities to tourist destinations,
complete with hotels, casinos, condominiums and the commercial capacity to
support a rapidly developing part-time population (Voigt, 1999).  In light of
these recent development trends, previously undeveloped areas are experiencing
growth at unprecedented rates.  Without question the short-term increases in
local tax base resulting from new development will benefit the local economy.
However, over the long-term, this same development may require economic
outlays for coastal protection works by both public and private sectors that could
exceed the economic and social benefits derived from current development.
Beach nourishment, property acquisition, shoreline armoring and other
management alternatives targeted at protecting existing infrastructure and
safeguarding public welfare are becoming increasingly expensive.  As more
communities vie for funding from the same stable or declining funding sources,
the likelihood of arranging a federal or state supported project may decrease.

One of the primary goals of the Study is to understand and predict coastal
change at time and space scales relevant to coastal management (decades & tens
of kilometers) (Kaminsky et al., 1999).  To further this goal, an effort to develop
decision support tools (e.g. GIS database, maps and reports) for use by the
coastal management community has been initiated.  Spatial data is archived and
maintained in a centralized geographic information system (GIS) database.
Study results are being integrated to identify areas at risk from the evolving
coastal environment.  The outcomes of this process will lead to a formalization
of Study results, presented as a susceptibility rating (Figure 2).  Specifically, this
formalized knowledge is represented by defining realistic scenarios of future
coastal conditions and their associated encounter probabilities to serve as the
basis for long-range coastal planning and management.  Results can be used to
develop a susceptibility profile that evaluates impacts on the natural, social and
economic systems and prioritizes management activities based on the perceived
value of each system within the community.

A susceptibility profile can facilitate coastal policy development that attempts to
resolve preferred versus predicted change.  One goal of this effort is to identify
areas susceptible to physical coastal changes so that adaptive risk management
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measures can be identified and implemented in the most cost-effective, socially
responsible way.  The analysis will result in a coastal classification scheme that
assigns relative values of susceptibility to regions within the littoral cell.  When
overlaid upon data layers such as land use, beach access/recreation or future
development potential, communities can develop a management approach that
balances development and conservation in order to meet specified socio-
economic values and result in better long-term infrastructure investments and
fiscal management.  Decision-makers can refer to local Shoreline Master
Programs, environmental legislation mandating minimum standards of
environmental quality and land use plans that prescribe desired future conditions
to encourage coastal development commensurate with publicly acceptable levels
of risk.

Developing a susceptibility framework

A region's susceptibility to coastal change is defined by the physical, social,
economic and ecological conditions that comprise the area of interest.  The
Study is actively engaged in quantifying the physical processes and long-term
evolution of the CRLC with the intent that the scientific data will be integrated
with social and economic data of collaborating local communities and counties.
Ecological data should also be considered due to the ramifications of loss of
critical habitats, wetlands and endangered species.  However, an examination of
the physical, social and economic realms can provide the basis for cost/benefit
analyses that quantify impacts of shoreline change on current and future coastal
development.  While it can be argued that physical processes influence short-
term coastal change and long-term coastal evolution, the management response
to these forcings is most certainly driven by social and economic priorities
established at the community level through a coordinated planning process.

The Study is integrating multi-disciplinary data with results from a suite of
modelling applications (e.g., coastal processes, shoreline change, etc.) using a
GIS to develop physical susceptibility parameters as input variables for a
Decision Support System.  This tool addresses coastal management issues by
presenting coastal research as formalized knowledge that can readily be
incorporated into the decision-making process.  Formalizing coastal research
into management applications progresses through a four-stage framework
(Figure 2).  Beginning with the data phase, the process continues through the
information phase, followed by a characterization of the area of interest in the
knowledge phase and finally formalization of that knowledge as part of the
experience phase (Capobianco et al., 1999).  The result of this process is a set of
physical susceptibility parameters that can be integrated with social, economic
and ecological data to evaluate susceptibility to coastal change.

The framework's data phase includes problem formulation, identification of
available resources, background research and initiation of data collection efforts.
The Study began in 1996 at the request of the coastal communities and the
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Department of Ecology.  A coordination of efforts, with the local communities
as the primary beneficiaries, helped define the problem, scope and desired
outputs needed for long-range planning and decision-making.

The information phase involves the organization and analysis of the data phase
efforts.  As information is developed, uncertainties should be quantified and
noted in consideration of prioritizing future research.  While some uncertainty
can be accounted for simply by collecting additional data or performing
additional analysis, it is not always possible or cost-effective to do so.  The
Study conducts quarterly beach monitoring surveys to refine uncertainties in
morphological seasonal variability estimates, and error analysis has been
performed to quantify the accuracy of converting paper maps to digital
shorelines.  Predictive uncertainties, on the other hand, may best be dealt with
via sensitivity analyses that evaluate changes in model outputs based on varying

input parameters (Cowell et al., 1994).  One of the greatest challenges to this
process lies in understanding and managing the uncertainties that will ultimately
affect decision-making outcomes.  As a result, the development and

Figure 2. Flow diagram for information transfer between the scientific and
management communities and a physical susceptibility framework.  The left
panel depicts the information flow from coordinated problem formulation to
local decision-making.  The right panel illustrates a framework for deriving
physical susceptibility to coastal change.  The physical susceptibility (Ps) is
integrated with ecological, social and economic susceptibilities to derive a
susceptibility rating.  As decisions are made and evaluated over time,
communities benefit from past experience.
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implementation of a susceptibility rating as a decision support tool relies heavily
on the expert knowledge resulting from the research.

The knowledge phase expands on the data synthesis and integration component
of the information phase.  A conceptual model of the littoral system is currently
under development as a means of representing the littoral cell sediment budget
over multiple time scales (Gelfenbaum et al., 1999).  Shoreline change and
probabilistic total water level models are being used to develop likely ranges of
decadal scale coastal change and delineate areas susceptible to flooding.
Additional efforts in this phase include working with coastal communities and
other user groups to develop input forcing scenarios with appropriate temporal
and spatial constraints to serve as the basis for long-term planning.  Monitoring
coastal processes and associated morphological variability enables refinement of
processes-based models (Ruggiero et al., 1999) that result in the prediction of
short-term, small-scale events.  These results can be integrated with those of
longer-term coastal evolution research to develop management scale predictions
based on integrated modelling of the long-term behaviour (evolution) of the
coastal environment (Kaminsky et al., 1999).

The knowledge phase results in output variables (e.g. predicted shoreline
change, flooding potential) that quantify the susceptibility of the littoral system
to physical coastal changes.  The output variables lead to a formalization of
knowledge in the experience phase.  This formalized knowledge will be
developed into management products that facilitate the incorporation of
available scientific knowledge into the decision-making process.  Successful
science and management integration will be dependent on presenting
management scale research results in appropriate formats and utilizing expert
knowledge developed through the course of the research.  Continued
assessments of the coastal system functioning will refine the understanding of
the relationship among littoral cell evolution, regional coastal susceptibility and
relative success of selected management alternatives in relation to predefined
objectives.

Case example: The southern Long Beach Peninsula

An initial attempt at applying this susceptibility framework and developing
management products has begun for an 8-km stretch of the southern Long Beach
Peninsula (see Figure 1).  The case scenario examines shoreline change over a
25-year period (1995 - 2020) coupled with the seasonal variability of beach state
parameters and the impacts associated with predicted wave runup (dune toe
impact and dune crest overwash).  Future shoreline position is presented as a
range of values incorporating uncertainty in data sets and model formulation as
well as short-term seasonal variability.  Integrated data and model results are
plotted on an orthophoto base map to illustrate potential conflicts between the
predicted future shoreline positions and existing coastal development.
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Figure 3a displays the alongshore variability of dune toe and dune crest
elevations. The mean dune toe and dune crest elevations for this 8-km stretch of
coast measure 4.7-m (NAVD 88) and 7.8-m (NAVD 88), respectively.  Beach
slope, as calculated between the 1.0 and 3.0-m contours averages 0.025 (1:40).
An assessment of the frequency of dune toe impact and wave overwash has been
performed utilizing a probabilistic total water level model (Ruggiero et al.,
1996), and the results are displayed in Figure 3b.  Although dune overwash is an
infrequent occurrence, wave impact at the dune toe is problematic along the
southern end of the study area, with 7 locations (denoted by asterisks)
experiencing more than 75 hours of wave impact per year.  Figure 3c displays
predicted shoreline change for the time period 1995 - 2020 derived from the
processes-based shoreline change model UNIBEST (Delft Hydraulics, 1994).
Results indicate larger shoreline retreat at the southern end of the case study
tapering off to the north.  Figure 3d maps a scenario of potential future impact
that reveals several kilometers of shoreline susceptible to coastal change with
increased potential for dune erosion and coastal flooding along the southern
extent of the case example.

While mapped output may be useful over the short-term, the static nature of a
printed map may limit its utility into the future.  Ideally, decision support is
provided as a GIS tool that enables a range of scenarios to be tested, allowing
local communities to determine specific boundary conditions and objective
evaluation measures, combined with their associated probabilities, uncertainties
and levels of risk to facilitate the adoption of scientifically-based, publicly-
acceptable coastal management plans.

Conclusions

The Southwest Washington Coastal Erosion Study is developing a knowledge
bank capable of providing decision support tools for the coastal management
community of the CRLC.  This paper presents a framework for integrating
multi-disciplinary data to quantify implications of coastal evolution to the
human environment.  In effect, management direction will be defined by the
estimated level of risk, public perception of acceptable levels of risk and the
desired future direction for individual communities as defined by local
Comprehensive Plans and Shoreline Master Programs.  A case example of
integrated data types and modelling results were used to identify areas along an
8-km stretch of the southern Long Beach Peninsula susceptible to shoreline
change and coastal flooding, and presented a potential management tool.  A
complete susceptibility assessment should include an investigation of the social,
economic and ecological characteristics of the system.  However, an
investigation of the impacts of physical change on the social and economic
systems can establish the need for increased research and management focus in
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Figure 3. A) dune toe and crest elevations, B) annual hours of dune
toe impact and dune crest overwash, C) shoreline change prediction,
D) susceptibility analysis output mapped on southern Long Beach
peninsula orthophoto; asterisks denote significant dune erosion and
coastal flooding potential.
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susceptible areas to mitigate current hazards and avoid future management
crises.
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COASTAL MANAGEMENT AND CONSTRAINTS ON POLICY
DEVELOPMENT: A CASE STUDY OF COASTAL EROSION

MANAGEMENT IN OCEAN SHORES

Kara L. Hastings, University of Washington, School of Marine Affairs

Problem Identification

The growing presence of human life and development in the coastal zone has
changed our notion of “natural coastal processes”  to “natural coastal hazards”
as these events, both cataclysmic and chronic, threaten people’s lives, property,
and general well-being (Good 1994). Increased use of coastal areas for
recreation, business, or residence presents significant challenges for coastal
managers who must balance continuing development and preservation of coastal
ecosystems.

Chronic coastal erosion is becoming a principal concern for coastal residents
and resource managers on Washington’s Pacific Ocean beaches.  Historically,
Washington’s ocean coasts have been accretional with erosion occurring only in
small, isolated areas and causing only mild anxiety for nearby residents.
However, erosion in close proximity to current and future development around
large bays and harbors in southwest Washington has induced public distress,
political tension, and policy change.  Ocean Shores is only one of many
“hotspots” along the Washington and Oregon coast identified by the Southwest
Washington Coastal Erosion Study (SWCES) as areas threatened by chronic
coastal erosion and flooding.  Like other coastal communities, Ocean Shores’
economy depends on tourism, the draw of beautiful sandy beaches in the
summer and storm watching in the winter.  In many ways, the environment is
the economy and loss of aesthetic qualities of beaches and dunes, beachfront
real estate, and other negative impacts due to coastal erosion are not acceptable
to residents and elected officials.

Erosion problems however, are not easily managed.  The dynamic coastal
environment gives rise to much uncertainty regarding the future extent of the
erosion along the beach and the feasibility and success of management policies
to reduce risk to public and private property.  The settings in which coastal
erosion occurs, (open ocean beaches, inlets, ports, estuaries, barrier islands), are
areas of convergence of public and private lands, the uses of which often
conflict.  As a result, intense debates regarding the balance of public and private
property rights in management schemes ensue.

To address the rising conflict surrounding coastal erosion management and
reduce the piecemeal installation of erosion control devices, cities and counties
in Washington currently rely on comprehensive planning and policy-making
processes, rational and logical steps for collective decision making, to resolve
shoreline problems.  Local governments who first developed Shoreline Master
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Programs (SMP) in the 1970's to regulate shoreline use in their accretional
shoreline environments are now incorporating coastal erosion management
strategies- a combination of policies for engineered hazard alleviation structures
and land-use policies- into their SMPs.  Decisions to retreat, nourish, or armor
the shoreline using engineered structures are being made within the scope of a
local planning process.

With the increasing availability of coastal process data and knowledge of the
technical constraints of developing and implementing hazard alleviation
techniques, it would seem that all stakeholders could easily recognize an
effective erosion management strategy.  However, policy is not developed in a
vacuum.  Policymaking, whether for the implementation of an engineered
structure or land-use management policy, is a process that occurs over time and
under the influence of politics.  Tobin and Montz (1997) find it not so surprising
that so few comprehensive plans have been implemented due to the numerous
political, social, psychological, economic, legal, and administrative constraints
on land-use planning.  They attribute failed plans and piecemeal development to
inattention to contextual matters instead of a long observed excuse, lack of
information.  This paper will investigate interactions among stakeholders and
other factors that contribute to or inhibit policy change.  The recent events
surrounding a coastal erosion hazard policy making process in Ocean Shores,
Washington serves as a case study on the degree of policy change achieved
when the process is heavily influenced by political, social, and cultural factors or
constraints.  Much of the data, and evidence of influencing factors and their
consequences, were derived from my yearlong working relationship with the
city officials in Ocean Shores.

Ocean Shores Description

Ocean Shores is a small community located on the northern peninsula of Grays
Harbor, on the Pacific Ocean coast of Washington.  The 6000 acre (9.3 square
miles) peninsula is a seasonal tourist destination.  The resident population of
approximately 3,308 (1997) hosts an average of 2.5 – 3.0 million visitors
annually.  The city sits adjacent to a jetty system built by the United States
Army Corps of Engineers (Corps) to protect the entrance to a deep draft
navigation channel serving the Port of Grays Harbor.  Following jetty
construction in the early 1900’s, the erosion of the ebb-tidal delta occurred
quickly, resulting in the rapid accretion of the coast in the early part of the
century.  However, the accumulation rates have slowed  significantly in recent
decades, signaling the beginning of an erosion trend caused by the jetty and the
lack of sediment supply from the ebb-tidal delta.  Several hundred feet of
coastline adjacent to the North Jetty (at the southern end of the city) are
currently experiencing chronic coastal erosion.  Public and private property and
infrastructure are threatened by shoreline recession and flooding.
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Erosion Response History

After several years of letting coastal erosion concerns ripen on the public agenda
and using temporary measures to curtail the erosion, city officials are engaged in
developing a long-term coastal erosion management strategy.  Ocean Shores is
moving away from the ad hoc nature of coastal erosion management because of
property rights issues, threats of lawsuits, and a need for a more predictable
management process.

The City began its involvement in erosion issues in 1996 by hiring an
engineering firm to investigate the causes of the erosion problem and make a
preliminary assessment of alternative courses of action to reduce risk to nearby
development.  In the fall of 1996, the City convened an Interagency Technical
Committee on Erosion (ITCE).  Participants included the Washington State
Departments of Ecology (Ecology), Fish and Wildlife (WDFW), and Natural
Resources (DNR), Washington State Parks and Recreation Commission (State
Parks), Pacific International Engineering (PIE), Quinault Land and Timber
Enterprises (QLTE), and Grays Harbor County representatives.  This committee
discussed structural alternatives and policy alternatives to mitigate the erosion
problem and identify policy issues faced by the City as a result of the erosion.
The efforts of this group were terminated when some participants felt state
agency influence was becoming too powerful.   During these few months, the
magnitude of the erosion problem and subsequent conflicts over determining an
appropriate management strategy became clearer.

The policy making and planning process that became evident to city officials
was a two-step process that included preparation of an environmental impact
statement (EIS) and an amendment to their 1974 SMP.  Initially, a team of
consulting firms led by PIE conducted work on the EIS.  Their work was
terminated by the City Council due to overrun expenses and little completed
work to show for it.  After the city staff assumed responsibility for writing the
EIS, state agencies including Ecology, WDFW, DNR, and State Parks
contributed both money and in-kind resources to preparation of the EIS.  The
City of Ocean Shores remained lead agency for the EIS and an Interdisciplinary
Team (I Team) comprised of the above state agencies, environmental
organizations, and city residents convened to guide the process, author the
document, and negotiate a management strategy.

Using the EIS process and I Team demonstrated the City's willingness to
consider all reasonable alternatives and impacts and gave the city credibility
with environmental organizations, their most ubiquitous antagonists.  The I
Team's work would result in a recommendation of an alternative for immediate
erosion control near the jetty.  This recommendation was to be considered and
approved by the City Council who would then forward it to the Corps for further
analysis and detailed specifications on construction and maintenance.  An
amendment to the SMP would incorporate and harmonize the approved
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alternative and land-use policies for erosion management along the rest of
Ocean Shores’ Pacific Ocean beaches.  Successful implementation of coastal
hazard and storm damage reduction policies through the SMP Amendment
process would lead to a reduction in local, state, and federal expenditures on
hazards mitigation and a healthier and more sustainable shoreline for recreation
and development.

This two-step process was to have been completed by fall of 1999.  However, as
discussed above, constraints induced by political maneuvering significantly
altered the rational planning process envisioned by the city.  Conflicts that arose
between those favoring retreat from the eroding shoreline and those advocating
shoreline armoring and dissension over Ecology's proposed new guidelines to
update SMP amendments combined to derail the City Council and staff's
progress on all erosion issues.  The SMP amendment was terminated and the
EIS process was stalled until the Corps can complete more detailed analyses on
erosion control alternatives.  While the Ocean Shores' City Council remains the
decision-maker for all erosion issues, it is thought that the Corps now heavily
influences the eventual outcome since the Corps' support is crucial to acquiring
the necessary funding from Congress for implementation of erosion
management strategy.

Factors Affecting Policy Change

One useful framework for interpreting the dynamics of the coastal management
planning process in Ocean Shores is the “advocacy coalition framework” (ACF)
developed by political scientist Paul Sabatier (1988, also see Sabatier and
Jenkins-Smith 1993).  According to the framework, decisions made about most
issues can be portrayed in terms of actions of two or more competing advocacy
coalitions.  Key concepts of this framework are used to analyze the Ocean
Shores case study and emphasize the political constraints which have
significantly affected the policy making process.

The degree of policy change is attributed to two categories of factors.  The first
set of factors are those interactions among stakeholders and advocacy coalitions
that comprise the coastal erosion policy subsystem.  The push and pull of
politics takes place in the policy subsystem.  Strategies are formed and guidance
instruments are used by coalitions to have their policy beliefs satisfied.  The
second set of factors are those that occur away from the policy subsystem of
coastal erosion but influence the actions, decisions, resources, and power of the
stakeholders and coalitions.  A main hypothesis of the ACF is that a change in
events outside the policy subsystem must occur in order for major policy change
to occur inside the subsystem.



537

Factors Inside The Policy Subsystem That Affect Policy Change

Stereotypically represented by guardians of public interests vs. private property
owners, this conflict about what should be done to manage the problem of
erosion and increasing storm damage centers over the long-term preservation vs.
short-term economic utility of the beach area.  Also commonly described as
dilemmas between recreationists and developers or between beach
preservationists and beach builders, these conflicts are fueled by individuals
and/or coalition's beliefs.

In the Ocean Shores case study, four coalitions could be identified: the
environmental, conservation, effectiveness/efficiency, and stabilization
coalitions.  The environmental coalition included the Washington
Environmental Council and Surfriders.  Their interests lay in the ultimate
preservation of the shoreline ecosystem for generations to come and they
generally advocated retreat options. The conservation coalition includes
WDFW, Ecology, SWCES, State Parks, and some Ocean Shores’ residents.
Members of this coalition value the shoreline for its recreational opportunities
and aesthetics and support the state conservation of the shorelines in the public
interest, although their beliefs and strategies are not as extreme as the
environmental coalition.  The efficiency/effectiveness coalition includes the
Corps, some City Council members and staff, and some Ocean Shores residents.
Members of this coalition believe that some form of erosion control is
necessary, but that performance and effects of the chosen alternative must be
within pre-determined standards of efficiency and effectiveness and should be
determined by engineering and scientific analysis.  The stabilization coalition
includes some members of the City Council, city staff, and many private
property owners who wish to keep the ocean from taking their land and
structures using beach nourishment or shoreline hardening.

Coalitions use technical, scientific, or planning information to support or dismiss
a position.  They use information and formal policy analysis to reinforce and
develop their beliefs and influence beliefs of coalitions and stakeholders.  Lack
of information and analytical capabilities constrained Ocean Shores' first
response efforts to mitigate coastal erosion.  Lack of site-specific data on coastal
processes around the area of the North Jetty led to speculation and use of
regional data, which resulted in faulty assumptions about causal mechanisms,
and in turn spawned erroneous theories on how best to control the erosion.  Lack
of technical information and local technical expertise to develop the information
necessary for policy development led the City of Ocean Shores to rely on the
analytic capabilities of consulting firms and state resource agencies.  When
Ocean Shores first began to explore potential long-term solutions with the help
of PIE; policy learning for city officials and residents was slow.  A delay in the
release of the Ocean Shores Beach Stabilization Report and lack of public
meetings to discuss the causes of erosion restrained City officials, residents, and
state agency staff from developing their beliefs about the seriousness of the
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problem and preferences for initial response mechanisms.  Although these
events did not change the policy process, confusion made communication
among coalitions strained and difficult.

Strategies used by the coalitions to promote their policy beliefs included
maintaining a sense of emergency concerning erosion hazards, adversarial
legalism, thwarting the efforts of the I Team and the Draft EIS, and lobbying.

Maintaining a state of emergency.  As an active stakeholder in the initial
development of a long-term solution, PIE was a member of the stabilization
coalition due to their obvious support of beachfront property owner interests and
wavebumper and geotube use.  In the author’s view, PIE kept Ocean Shores in a
state of emergency by limiting the policy learning of residents, city staff, and
legislative officials.  This allowed them to maintain their consulting control in
Ocean Shores and to obtain funds from state and federal governments for
scientific studies and implementation of hard stabilization measures.  Without
more information, a long-term management strategy could not be developed.
By keeping erosion concerns at the top of the public agenda, restricting
information on future erosion extent and trends, and bypassing environmental
and conservation coalitions through emergency declarations, PIE achieved their
policy goals of hard stabilization and continued business, for a short time.

Adversarial legalism.   Another more direct strategy used mostly by the
environmental coalition to guide policy change is adversarial legalism.  Kagan
(1991) defines adversarial legalism as formal legal contestation or litigant
activism, which contributes to substantive legal uncertainty; or, use of formal
legal procedures and party-influenced decision-making.  With regard to coastal
erosion hazards, adversarial legalism as practiced by the environmental coalition
could block measures that would protect public health, safety, and property due
to the necessity to “bulletproof” scientific evidence and procedural methods.

Adversarial legalism can be seen in two areas of the policy-making process,
prompted by the beliefs and priorities of the environmental coalition and
facilitated by a constitutional structure that allows them access to the policy-
making system.  First, as the City moved to place the temporary geotubes on the
beach, it came under threat of a lawsuit from WEC and Surfriders.  These
members of the environmental coalition wanted to make sure Ocean Shores was
developing long-term solutions and to keep their options open for future
contestation of geotube construction.  As a result, the City entered into a
permitting procedure for the geotubes, which allowed for public comment on the
action.  Although the environmental coalition was not successful in stopping
installation of the geotubes, their efforts consumed the time and energy of city
staff.  During later processes to delay permit expirations, the environmental
coalition continued with appeals and demands on the City to guarantee removal
of the structures and conditioned the permit extensions with restrictions on hard
stabilization in the long-term solution.
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The second onslaught of legalist tactics to influence the process occurred during
the public comment period for the Draft EIS.  Comment letters, several from
environmental organizations, consisted of lengthy lists of concerns regarding the
project scope, misconducted procedures, accusations of biased and faulty
analyses, and requests for more study on almost every detail of the Draft EIS.
State procedures require the lead agency to seriously review each comment and
in some way address all the issues raised.  Again, the environmental coalition
wanted to influence the City to continue analyzing potential alternatives and to
have experts evaluate issues important to their coalition.  This daunting task
proved too much for the city who has not responded to the comments.

The Draft EIS.  The Draft EIS and subsequent recommendation was to be the
guidance instrument for policy change issued by the  I Team.  Although the
recommendation of retreat with dune construction was found by the I Team to
be an effective and economically viable alternative, it was not supported by
majority of the stabilization.  They saw the EIS a biased instrument designed to
realize state agency preferences in erosion control.  This opposition was
apparent to the Council as funding issues, residents’ potential losses, long-term
economic development, and re-election prospects weighed heavily on their
minds.  As a result, they became nervous about making any decision and
postponed the process until the Corps could complete further studies.  It seems
that during the EIS process, the two extreme coalitions didn't voice their
opinions in this forum.  Instead they chose more legalistic methods to express
their beliefs, resulting in a planning and decision process that was found
insufficient by the environmental coalition and a recommendation for the
erosion strategy that was not supported by the stabilization coalition.

Factors Outside The Policy Subsystem That Affect Policy Change

Relatively stable parameters outside the immediate interactions of stakeholders,
which have guided the determination of a long-term management strategy for
Ocean Shores, include first, the lack of regulatory guidance from the SMA and
SMP guidelines and the lack of precedent to follow in such a controversial
situation.  While Ocean Shores’ city officials are in a precarious situation; state
agencies having jurisdiction over shoreline areas are also disadvantaged and
‘muddling through’ because of unclear state law.  Because the state had never
dealt fully with erosion on accreted lands and had not developed strategies for
erosion management on an ocean coast, the City would be going out on a limb, -
getting ahead of the state-, if any long-term management decisions were made.
Recurrent questions of liability and property rights (takings) from affected
landowners intimidated the City Council and ultimately influenced the degree of
consensus needed for policy change.

Second, continued governmental intervention and regulation of fishing and
shellfish harvesting has been burdensome for those who try to maintain those
occupations.  The outcome of another environmental process such as the EIS,
which threatens historical individual rights, is ominous and alarming to some
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people, especially beachfront property owners and the stabilization coalition
(Patnude 1999).  Because so much of the region's livelihood has already been
diminished by environmentally charged issues, the EIS policy process has been
accused of being a biased method of developing a long-term management
strategy.  Consequences of this mistrust include delays and reluctance on the
part of the City Council to proceed with the decision-making process at the local
level.

Third, because the shorelines affected by erosion in Ocean Shores are classified
in the SMA as Shorelines of Statewide Significance, projects conducted on these
shorelines must follow priorities set in the SMA.  Because these shorelines are
major resources from which all people in the state derive benefit, any erosion
management policy must give preference to uses that favor public and long-
range goals.  These priorities have directly influenced Ecology’s and other state
agencies’ perceptions of an acceptable erosion management strategy.  They are
also in direct conflict with interests of the stabilization coalition.

The following conditions and events surrounding the Ocean Shores situation
were changing and therefore are more likely to influence policy change.  First,
funding for policy development and implementation of the long-term coastal
erosion management strategy was, and still continues to be, a constraint in the
policy process and compels the City of Ocean Shores to use guidance
instruments such as lobbying.  Burdened by other high cost projects such as the
sewer expansion and road rehabilitation, the city has only been able to
contribute a small portion of the total amount needed for developing the policy
process.  They have had to seek funding from regional, state, and federal
agencies, which has often been a tedious and uncertain business.  Competition
between communities and stakeholders for monetary resources has been
contentious.  Tom Hyde of the North Coast News summed up the complexity of
finding funds for erosion management very succinctly:

The stir around coastal erosion projects and funding has been
characterized this year by numerous deals, fighting between
local and state governments, and the overriding desperation of
communities dealing with localized emergencies.  At the
center of both the lobbying and engineering efforts is Pacific
International Engineering … The history of the lobbying effort
to get funds for coastal projects this year has been long,
involved, and not without its share of hard feelings on a lot of
fronts (North Coast News 1998).

Ocean Shores will have to find a federally appropriated source of funds through
the Corps, dedicated only to their project, if a management alternative is to be
implemented.



541

Second, the lack of communication between the state and local governments and
a lack of public participation during the development of the state’s proposed
draft guidelines led to a mandate to re-write the guidelines and a stoppage of
work on the City’s SMP Amendment (Patnude 1999).  The impact of negative
comments regarding the guidelines on the City Council was great.  This external
system event acted as a decisive constraint on policy change in Ocean Shores.

Conclusions

The complexities of joint decision-making and instability in decisions and
coalitions were not anticipated.  The SEPA/EIS process provided only minimal
opportunity for public participation through legalistic measures.  The few public
meetings and one public comment period used during the preparation of the
Draft EIS were insufficient to capture the concerns and sentiments of so many
stakeholders.  It was assumed that all interests were well represented on the I
Team.  However, minimal participation from members of the two most extreme
coalitions, who acted more like whistleblowers, was tragic.  The active I Team
members assumed that the public would see participating state agencies as
impartial and acting in the interests of the City.  It may be that I Team members
focused too heavily on preparation of the EIS document (the city needed a
product) and not enough on serious collaboration, engagement of various
stakeholders and coalitions, and negotiation of tradeoffs.

From these facts, it is fair to say the use of an EIS process to develop a coastal
erosion management strategy was inappropriate.  Although an EIS would have
been necessary at some point to determine the impact of a chosen alternative on
the coastal environment, it did not provide a suitable venue for the fevered
public discourse and political wrangling that accompanied the development a
long-term management strategy.

Washington State, with its present statutory framework and unstable
relationships with local governments in southwest Washington, cannot
effectively confront ocean beach erosion.   It is questionable whether
Washington State agencies (Ecology, WDFW, and State Parks) have the
capacity or the willingness to assist a local government with the development of
a long-term management strategy.  If a community desired permanent hard
structures for erosion and flood protection, it is questionable that these agencies
could prevent a local government from installing a permanent structure on the
beach or reverse a city’s decision through oversight, public process, or appeals.
Designation of an unrestricted $1 million in the state budget for coastal erosion
management signals that the state recognizes a problem but doesn't know how or
where to focus the funds to achieve policy change and erosion relief.  The State
is as troubled as local governments.  State agencies might again seek to
negotiate a solution with local governments or federal sponsor, similar to their
efforts on the I Team.  The next steps in the Ocean Shores policy process are
critical, as precedents will likely be set for erosion management along the rest of
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the Washington coastline and for state involvement in local management
decisions.

Although the City of Ocean Shores views Corps involvement as a final solution
to coastal erosion, the Corps' process is not likely to escape political controversy
at the federal level.  Ocean Shores' city officials felt relief from not having to
make a decision once Corps involvement increased.  It is possible that the Corps
could recommend and implement a solution that would allow removal of
temporary erosion controls and provide relatively long-term erosion relief, at
which time the environmental and conservation coalitions could be satisfied.  It
is more likely that the same competing issues complicating the decision at the
local level will be raised to the federal level during the Corps' NEPA process,
which would provide opportunities for larger, more powerful players to enter the
policy process.  And, without state or federal policy guidance, it can be
supposed that the Corps’ recommendation will be influenced by political wills
of the most powerful players.  At this point, a leader or entrepreneur to develop
and mobilize support for a Washington State erosion management policy is
critical to local government decision making.  Otherwise, federal influence over
state and local authorities may be required to exert a national interest in local
coastal community's coastal erosion policy.
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APPLICATION OF NEW ENVIRONMENTAL TECHNOLOGIES FOR
IMPROVED COASTAL MANAGEMENT

Dwight D. Trueblood & Richard Langan, Cooperative Institute for Coastal and
Estuarine Environmental Technology, NH

The Cooperative Institute for Coastal and Estuarine Environmental Technology
(CICEET) has been funding innovative applications of environmental
technologies for the past three years to address pressing estuarine management
issues.  Established in 1997, CICEET is a national center for the development
and application of innovative environmental technologies for monitoring,
management, and prevention of contamination in estuaries and coastal waters.
CICEET is a unique partnership between the University of New Hampshire
(UNH) and the National Oceanic and Atmospheric Administration (NOAA), and
promotes collaboration among academia, government, and the private sector.
CICEET uses the research capabilities of universities as well as those of
NOAA's National Estuarine Research Reserve System to develop and apply new
environmental technologies and techniques.  This session will highlight the
results of three important projects that are developing and applying new
technological approaches to address coastal pollution and habitat restoration
coastal management problems.

New Technology to Measure Wave-Wash Induced Turbidity in Tidal
Creeks

Franz Anderson, University of New Hampshire

An emerging coastal management issue is the effect of small boat wave-wash
(both outboards and personal watercraft [PWC]) on increasing turbidity and
ultimately the bank erosion of small tidal creeks in estuaries.  This presentation
will describe the preliminary results of a project to develop an innovative, cost-
effective way to monitor the effects of small boat and PWC wave-wash.  Using
three National Estuarine Research Reserves, small outboard wave induced
turbidity is being compared to that of PWC in the same estuary, run under
similar conditions.  The monitoring device consists of an automated water
sampler which collects a series of water samples on a timed interval after being
triggered, and a video camera that records the passage of the boat or PWC
between fixed positions (to ascertain speed) along with the height and period of
waves moving across the channel onto shore.  At the same time, a flow through
turbidity meter records changes in background turbidity induced by the waves
storing the data internally.  The measuring system will provide managers with a
means to determine if boat induced wave-wash does influence estuarine
turbidity.
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Accessible Methodology for Monitoring Estuarine and Coastal Vegetation

Doug Bulthuis, Padilla Bay National Estuarine Research Reserve, WA

Monitoring changes in submerged aquatic vegetation is usually accomplished
with aerial photography.  Aerial photographs are available to coastal managers,
however, the protocols required to ensure accurate geographic registration of the
images present a greater difficulty.  Coastal managers and local National
Estuarine Research Reserve staff often do not have access to sophisticated
Geographic Information Systems (GIS) hardware and specialized training.  The
overall goals of this project are to test and demonstrate an accessible technology
for mapping and monitoring estuarine vegetation cover with aerial photography
and desktop computer software.  The objectives are to develop a methodology to
map submerged aquatic vegetation with aerial photography and ArcView
software, to test the accuracy of the methodology on eelgrasses in Padilla  Bay
National Estuarine Research Reserve, to apply the methodology to historical sets
of aerial photographs of Padilla  Bay, and to make the methodology accessible to
local Washington State coastal planners and other coastal users via a
methodological report and forum for coastal planners.  The methodologies
tested, demonstrated, and transferred in this project will not replace the need for
careful and sophisticated monitoring of submerged aquatic vegetation.  The
resulting map products may lack some of the accuracy that can be achieved from
more sophisticated techniques, however it will provide an opportunity for more
widespread habitat monitoring.

Hyperspectral Tools for Early Detection, Rapid Assessment and Efficient
Monitoring of Anthropogenic Stress in Estuarine Ecosystems

Donald Potts, University of California Santa Cruz, CA

The scales in space (0.1 km to 10's of km) and time (years to decades) on which
processes of environmental perturbation and degradation are both active and
apparent are also the most difficult to work with and least understood by
ecologists and managers.  This project is developing remote sensing techniques
that will allow data to be collected over a variety of small and large spatial
scales, and make it readily available to ecologists and environmental managers.
Two hyperspectral remote sensing methods are being developed in the Elkhorn
Slough National Estuarine Research Reserve to provide rapid measurements,
virtually in real-time, to evaluate research and monitoring efforts in coastal
environments, to detect and evaluate environmental changes, and to detect,
monitor and interpret biological responses to those changes.  The spatial and
temporal resolution requirements for effective data and imagery for
environmental management is being determined, and standards for incorporating
efficient and effective use of hyperspectral tools in future management plans
will be presented.
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COMPARISON OF THE SANCTUARY ADVISORY COUNCIL (SAC)
PROCESSES IN THE FLORIDA KEYS AND MONTEREY BAY

NATIONAL MARINE SANCTUARIES

Daniel Suman & Manoj Shivlani, University of Miami

A Brief History of Public Participation in the Sanctuary Process

Public participatory requirements in Sanctuary designation and development
have evolved significantly since the inception of the National Marine
Sanctuaries Act (NMSA) in 1972, from the initial public hearings and comments
to the development of formal Sanctuary advisory councils (SAC).  The first such
SAC was created for Florida Keys National Marine Sanctuary (FKNMS) under
the Florida Keys National Marine Sanctuary and Protection Act of 1990
(NOAA, 1996).  Since 1992, the SAC process has been formalized in the
NMSA, and all subsequent Sanctuary designations are to include an SAC.

Under Section 1445a of Title 16 of the U.S. Code, the Secretary of Commerce
may establish one or more advisory councils to assist in the designation and
management of national marine sanctuaries.  The membership of the councils is
to chosen from federal and state agencies, relevant regional fishery management
councils, and representatives of local user groups, conservation and public
interest organizations, scientific organizations, educational organizations, and
others interested in the management and protection of Sanctuary resources.
Each council is to consist of no more than 15 members (this rules applies only to
sanctuaries designated after November 1992), and council meetings have to be
open to the public, allow public comment, be advertised, and meeting minutes
have to be kept.

The Florida Keys National Marine Sanctuary Advisory Council

The FKNMS was the first Sanctuary to include an SAC.  Under the Florida
Keys National Marine Sanctuary and Protection Act (Public Law 101-605),
section 9a called for establishment of a SAC by the Secretary of Commerce, in
conjunction with the Governor of the State of Florida and the Monroe County
Board of County Commissioners.

Members were to be chosen from Sanctuary managers and other government
representatives from agencies with overlapping management responsibilities in
the region, as well as representatives from local industries, commercial and
conservation groups, research and educational communities, recreational groups,
and the general public.
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The FKNMS Advisory Council Charter elaborates on the purpose, membership,
administration, operation, and advisory capacity of the body (FKNMS, 2000).
The four purposes of the SAC are to:  Identify and evaluate emergent or critical
issues involving Sanctuary use or resources; assist managers to develop an
informed constituency and to increase awareness and understanding of the
Sanctuary; provide advice to managers on the development of the Sanctuary’s
annual action plan; and evaluate and advise on the implementation of action
plans and activities.

Under the charter, the SAC is to include members from the following user
groups:  Research and monitoring, education and outreach, diving, boating, an
elected county official, submerged cultural resources, commercial fishing,
charter fishing, recreational fishing, conservation, citizens-at-large, and tourism.
Various groups are allowed more than a single representative, although none of
the members are to be paid for their service.  The charter clearly defines the
decision-making capacity of the SAC, stating that the body shall not perform
operational or management functions and has no authority to make decisions or
express policy for the Sanctuary.  The procedures for providing advice limit the
SAC in providing recommendations to Sanctuary managers on issues or
problems related to its purposes or those that are requested by managers; any
matters that the SAC chooses to place on the agenda must be approved by
Sanctuary managers.

The charter does allow for the establishment of subcommittees and working
groups.  With the approval of Sanctuary managers, the SAC may establish
subcommittees, composed solely of SAC members, which are recognized as
official sub-units of the SAC.  Working groups are also to be established only
upon approval of Sanctuary managers, and they may include persons who are
not SAC member.  Working groups are to provide technical or specialized
assistance that subcommittees may not be able to accomplish.

Since its establishment in 1992, the FKNMS Advisory Council has been
intimately involved in the development of Sanctuary policy and implementation
(Suman, 1997; Smith, 1996).  From 1992 to 1993, the SAC assisted Sanctuary
managers and government officials in the development of the Draft Management
Plan, including the controversial action plans on submerged cultural resources,
water quality, and zoning.  In 1995, the SAC commented on the Draft
Management Plan, recommending the revision of several action plans.  Most
notably, the SAC recommended that the Sanctuary eliminate certain no-fishing
zones from the plan (NOAA, 1996).

Since the passage of the Final Management Plan in 1996 and the implementation
of the FKNMS in 1997, the SAC has tackled issues such as water safety,
channel marking, zoning, and others.  A centerpiece of SAC involvement has
been the Tortugas 2000 process (Shivlani, Suman, and Causey, 1999).  From
1998, when the SAC created a Tortugas working group to the passage of a
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preferred zone alternative in June 1999, the advisory body has assisted in the
design, boundaries, and management structure of the largest no-take zone
designated in the United States (FKNMS, January 2000).

The Monterey Bay National Marine Sanctuary Advisory Council

Although the Monterey Bay National Marine Sanctuary (MBNMS) was
designated prior to the 1992 NMSA amendments that called for SAC
establishment in new Sanctuaries, it did establish a SAC in 1994.  The SAC was
established to strengthen and support the growth of the MBNMS, assist in the
protection of MBNMS resources, and to assist in building community support
and increase understanding about the MBNMS.

The MBNMS Advisory Council Charter states that the role of the SAC is to
provide assistance and advice to the Sanctuary manager, Sanctuaries and
Reserves Division (SRD), and the Secretary of Commerce on a variety of issues,
including management priorities, programs, activities, linkages among existing
programs, public participation, research and monitoring, education and outreach,
and implementation, among others (MBNMS, 2000).

The SAC has a set limit on the number of members (20) that can be appointed
and the number of years each member can serve (3), and the charter clearly
defines the types of members that can serve on the council.  The seats are
categorized into two types:  eight government seats, and 12 non-governmental
seats.  The government seats are well defined, as individual seats are designated
for specific federal, state, and local agency representatives.  The non-
governmental members are to include representatives from the following
interests:  research, education, conservation, fishing, diving, agriculture,
industry, tourism, recreation, and the general public.  Appointments are made
following a detailed notice and nomination process; applicants are first reviewed
by the SAC, and then selected by the Sanctuary manager in concurrence with
SRD.

Finally, as in the case of the FKNMS Advisory Council, the MBNMS Advisory
Council does not have the authority to perform operational or management
functions.  It serves, as its counterparts in other Sanctuaries, to assist in the
decision-making process for resource protection and multiple-use.

Serving in that capacity, the MBNMS Advisory Council has been involved in
many accomplishments in the Sanctuary since its creation in 1994.  The SAC
has addressed resource protection issues (kelp, sea otters, fisheries, invasive
species, and water quality), administrative and management issues
(reauthorization of the NMSA, National Marine Sanctuary Program budget,
SAC charter and protocol, among others), and user and conflict-based issues
(user fees, penalty schedules, fiber optic cables, and others).  The SAC has
established three working groups on education, research, and resource
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protection.  These working groups meet periodically to provide information to
the SAC and Sanctuary manager.  The SAC has also established several task
forces to assist in the development of programmatic goals for the MBNMS.

SAC Comparison Study

Our study examines and compares in greater detail the SAC processes in the two
national marine sanctuaries.  Using a variety of sources, including SAC minutes,
surveys with present and past SAC members, and interviews with key Sanctuary
staff, we shall determine how the SAC facilitated public participation and
representation in the national marine sanctuary process, issues that the SAC
considered, areas of conflict within the SAC, and SAC accomplishments.  The
methodology utilized for the project, which commenced in March 2000, is
described below:

1. Background and literature review
The development of each SAC, from its original composition to changes in
composition and operations, shall be studied and documented.  All meeting
minutes from the FKNMS and MBNMS Advisory Councils shall be
collected and summarized to reveal issues of importance in each Sanctuary.

Also, supporting documents, related articles (both journal and newspaper),
and memoranda (and other internal documents) shall be studied to better
understand how the SAC function in the NMSA framework

2. Detailed interviews
Sanctuary officials, key SAC members (such as past and present chairs,
vice-chairs, and particular interest group members), and NOAA officials
shall be interviewed in great detail to determine the general and Sanctuary
specific issues related to the SAC.

3. Survey mailer
After conducting the background and literature review, as well as the
detailed interviews, a survey instrument shall be developed that can further
probe a majority of both present and past SAC members on their views of
the SAC process, especially on those issues discussed in the Introduction.

The survey mailer shall represent the final phase of the research project.  It
will be implemented when all other information has been collected and
utilized in the development of the survey instrument.

Expected Findings and Significance

The comparison of the two SAC processes can help identify common themes,
problems, and solutions within all advisory groups.   The comparison can also
assist in determining the different, region-specific issues that affect and
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influence each individual SAC, as described in a recent study on the proposed
Thunder Bay National Marine Sanctuary (Brody, 1999).  Ultimately, the
comparative study can determine the overall usefulness of the SAC process,
when set up in different physical regions with contrasting user groups, and how
that the SAC may be improved (in terms of representation, composition,
authority, etc.) to better manage and protect national marine sanctuaries.
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AN OCEANS WHAT?  COMMUNITY INVOLVEMENT IN OCEANS
POLICY: AUSTRALIA'S MARINE AND COASTAL COMMUNITY

NETWORK

A. Flaherty & D. Tarte, Marine & Coastal Community Network

Many nations are now focussing beyond coastal waters to management of large
marine areas.  Canada and Australia are developing and implementing Oceans
Policy and legislation. In its Ocean Initiatives for the 21st century, the US
government has made a number of commitments to Oceans Policy
implementation.

Australia’s maritime responsibilities are vast, encompassing its own tropical and
temperate continental shelf waters, Pacific, Southern and Indian Ocean Island
Territories, and Antarctic waters. This is an area of ocean and continental shelf
nearly twice the size of the Australian mainland - some 16 million square
kilometres – in a country of just 19 million people. Following Australia’s
ratification in 1994 of the UN Convention on the Law of the Sea, the Australian
Government sought to develop mechanisms and instruments to sustainably
manage these waters, culminating with the release of the Australian Oceans
Policy in 1998. (For more information refer to the Australian Government
website <http://www.environment.gov.au/marine>).

Various stakeholder groups such as fisheries and petroleum sectors have key
interests in offshore areas of Economic Exclusion Zones and are already
engaged in discussions on policy development and regional marine planning
processes. One of the challenges of oceans management and policy development
is making "ocean issues" as relevant to the general community as “closer to
home “ coastal issues. Another is encouraging Non-Government Organisations,
who may be under-resourced, to input into oceans policy development and
planning. In addition, effective consultation requires the involvement of each
sector of the community (including regional groups), not just the so-called ‘key
stakeholders’.

Australia's Marine and Coastal Community Network's (MCCN) primary
objective is to assist community involvement in caring for our oceans and
coasts. With the development of Oceans Policy and regional marine planning
processes, the Network has the challenge of broadening community involvement
in the implementation of the policy and enhancing community and sectorial
participation and input to Oceans Policy initiatives.

The evolution and development of the MCCN is closely linked to the directions
in Australia’s coastal and marine management. An overview of the major
focuses of the MCCN gives an indication of the responses to national issues and
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policy initiatives, which were drivers in the development of Australia’s Oceans
Policy.

What is the MCCN?

The MCCN mission statement is to: “seek to achieve a cooperative and
coordinated approach by the community, government and industry to the
conservation of marine biodiversity and ecological processes and the
ecologically sustainable use of the Australian marine and coastal environment.”

The three main activities through which the Network accomplishes its mission
are: facilitation of information flow; development and provision of support for
effective collaboration and cooperation between major stakeholders for action;
and establishment and maintenance of a network.

Put simply, the Network directs its energies at a range of policy and planning
initiatives of Commonwealth, State and local government while acting as an
information-clearing house on marine and coastal issues and priorities.  We are
seen to be one step removed from government, and yet have a good
understanding of government programs and processes.  The Network actively
promotes best environmental practice for a range of coastal and marine uses, and
has at times been called upon to act as a facilitator to try and resolve conflict
between user groups.

MCCN Structure and Evolution

To operate efficiently the Network requires supportive administrative structures.
Our challenge, however, is to operate genuinely at the 'grass roots' level. From
its small beginnings, the Network is currently composed of:

- A part-time National Coordinator who oversees the work of
Regional Coordinators, and provides input into key national policy
initiatives;

- A full-time National Assistant responsible for administrative and
communication functions nationally, and oversees newsletter
production and distribution, the website, mailing lists and handles
inquiries;

- Seven, full-time Regional Coordinators provide direct assistance
and support to participants. They draw upon the expertise and
advice of voluntary Regional Reference Groups;

- A National Reference Group (NRG), a skilled, voluntary group of
professionals, with expertise in aspects of marine and coastal
management. This group, comprised of a member from each State
and the Northern Territory, meets twice yearly and provides
important strategic and management advice to the Network.  The
individual members also serve as mentors to Regional



553

Coordinators, with the NRG Chair also providing support to the
National Coordinator.

- Participants. Currently there are over 8,000 people and
organisations on our mail list. There are however many others who
input or are involved with Network activities who are not on our
formal mail listing.

The MCCN was born out of recommendations from a 1991 national Conference
on the Environment, on the Protection of Marine and Estuarine Areas (The
Fourth Fenner Conference). Non-Government Organisations (NGOs) were able
to convince the Australian government of the need for improved public
participation in marine management and conservation.

Community education and involvement were recognised as essential for the
development of a sense of ownership, stewardship and community
empowerment necessary to achieve successful marine conservation. It was
envisioned that community involvement would instil an ethic to value the
marine environment. The recommendations from the Fenner Conference
emphasised the importance of full and vigorous public participation at all stages
of decision-making and implementation.  (Ivanovici, A. et al 1991)

In 1991 the Australian Government established the Ocean Rescue 2000
program, to address conservation and sustainable use of Australia's marine
environment. Funding was made available to establish the Marine and Coastal
Community Network.  The Commonwealth Department of Environment
contracted the Australian Marine Conservation Society (a national, non
government, marine conservation organisation) to establish and coordinate the
Network (Australian Marine Conservation Society website
<http://www.ozemail.com.au/~amcs/>)

In the Network’s early years, Australia was undertaking a national Coastal Zone
Inquiry. That Inquiry stated that Australia’s coasts, a national asset, were "facing
a crisis that is slowly escalating." There was a push for Integrated Coastal Zone
Management and a pursuit of greater inclusion of regional and local
management initiatives. The MCCN was involved in facilitating community
discussion and awareness on the Inquiry and its findings. The Inquiry also
recommended the greater involvement of the community in coastal planning and
management including the establishment of a Coastcare community grants
program and an expansion of the Marine and Coastal Community Network
(RAC 1993).

From the Coastal Inquiry came the implementation of a National Coastal Action
Program to develop local and regional strategic plans that identify the current
and future pressures facing our coastal areas as well as the environmental
qualities and capacities of an area to guide more effective environmental
management. A change in national Federal government in 1995 saw the
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initiation of a Commonwealth Coastal Policy  “Living on the Coast”. This was
the Australian government’s vision for a co-operative, integrated approach to
coastal management, with a Memorandum of Understanding signed by
Commonwealth, State and Local Governments. The Network was involved in
community consultation and facilitating community comment and input into the
development of the Coastal Policy.

Also released in 1995 was Australia’s State of the Marine Environment Report,
(SOMER) which set key priorities on which the Network focussed. The main
issues outlined in SOMER were: declining water and sediment quality related to
inappropriate catchment and land use practices; loss of marine and coastal
habitat; unsustainable use of marine and coastal resources; lack of marine
science policy and long-term research and monitoring; and a lack of strategic
integrated planning.

SOMER also saw the further development of environmental indicators and a
push for community involvement in monitoring. From this we have seen a trend
in State of Environment reporting processes at regional levels, and the
development of the concept of bio-regionalisation and the progression to
ecosystems-based management, which is a key focus for the national Oceans
Policy, and the development of Regional Marine Plans. (For more information
on these policies and reports refer to the Environment Australia Marine Group
website http://www.environment.gov.au/marine/index.html)

Blue Horizons - Moving Offshore

Network activities have evolved with these national and local agendas. Initially
the Network focused on community awareness and participation in Integrated
Coastal Management. With the establishment of a national Coastcare program,
the Network has tended to shift its attentions on the marine environment. Key
issues for the Network were more recently defined by participant surveys as:
work on sustainable fisheries, implementation of a comprehensive national
system of marine protected areas; and work with governments to progress
community participation, public awareness and understanding of an Ocean's
Policy. (Community Solutions, 1999)

What Do Australians Think of Their Oceans?

Leading up to the development of Australia’s Oceans Policy, the MCCN
conducted a survey to gauge community perceptions and values associated with
Australia's marine areas. The survey targeted Network participants, who could
be assumed to have a current interest in marine and coastal areas. Eight hundred
and ninety-six people responded to the Oceans Policy Survey (an 11% response
rate) (MCCN 1997).

Whilst the majority of respondents (65%) felt that Australia's seas were in a fair
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condition, the majority also considered Australia's marine environment required
stronger levels of environmental protection. The three most important concerns
identified, were water quality issues, fisheries management issues and marine
protected areas. The majority (91%) of respondents considered that water quality
issues and marine pollution (including ballast water and the introduction of
exotic species) should be addressed by an Oceans Policy. Marine national parks
were considered by many (59%) of respondents to be an important topic for a
Policy to address.

A majority (73%) of respondents considered that domestic and/or foreign
commercial fishing and depleted fish stocks were important issues for the Policy
to address. This reflects the endorsement by the Australian Seafood Industry
Council of the Oceans Policy Issues Paper, which identified the need to
foreshadow defence, trade and diplomatic action in combating illegal foreign
fishing (ASIC 1998).

The Ocean Survey gave an indication of the attitudes and priorities of those with
an interest or knowledge base in marine issues. However, what is lacking in
Australia is an attitudinal analysis of the general public’s perceptions of the
marine environment, (similar to poling by the U.S.-based SeaWeb and Ocean
Project).

In the United States, The Ocean Project (http://www.theoceanproject.org/)
recently completed a National Survey of the American public on their
connections, values, attitudes, and knowledge related to the oceans. Whilst its
findings cannot necessarily be transferred to the Australian context, they are
useful for all ocean managers to reflect upon. The Ocean Project’s initial
findings were that there was little awareness of ocean health, especially beyond
the beach. Protecting the oceans is not an urgent issue - important but not really
important. The public possesses only superficial knowledge of the oceans, their
functions, and their connection to human well being.  Oceans are viewed as
vulnerable to lasting damage, but the public does not see individual actions
having a great impact.

From its consultations, the MCCN identified that Oceans Policy needs to
address a range of issues, including:

- increased knowledge and understanding of the marine
environment, both at the scientific and community level;

- the benefits and impacts of the use of the marine environment;
- the need for a stewardship ethic; and
- capacity building of individuals and organisations.

Australia’s Oceans Policy

Australia’s Oceans Policy was released in the International Year of the Ocean
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(1998). The range of issues and programmes within the Oceans Policy have
become a major focus of the Network’s work plans. The Policy emphasises that
the oceans should be managed for multiple uses, consistent with maintaining
healthy marine ecosystems.  It outlined  “three imperatives” which should lie at
the heart of Australia’s Oceans Policy:

- maintenance of biological diversity and ecological processes;
- economic opportunity and growth; and
- social and cultural aspirations.

The Other 50%

The core component of the Australian Oceans Policy is seen as the development
of Regional Marine Plans (RMP), based on large marine ecosystems. Whilst the
MCCN will be seeking to engage stakeholders and community in regional
workshops focussing on delivery of the RMP process, the Network is also
focussing on what has been labelled the “other 50% “ of Oceans Policy.

This “other 50%” are components and programs, which incorporate, improved
understanding of the marine environment, (including environmental baseline
surveys and identification of sustainability indicators), monitoring and improved
assessment of the impacts, which will be used in developing the Regional
Marine Plans. Other program areas relate to implementation and management of
marine protected areas; national mandatory standards for marine and estuarine
water quality; a single national ballast water management system and a National
Taskforce on the Prevention and Management of Marine Pest Incursions;
treatment of acid sulphate soil problem areas; National Moorings Programme for
sensitive marine areas; and support for the early phased withdrawal of the use of
toxic organotin anti-fouling paints, including tributyltin paints. These are areas
which the Network will track and facilitate community awareness and
participation.

Regional Marine Planning

Based on large-scale marine ecosystems, the Regional Marine Plans (RMPs)
will seek to maintain ecosystem health and integrity while promoting multiple
use of our oceans by integrating sectoral commercial interests and conservation
requirements. The first RMP proposed is for the South-east Region of Australia.
This encompasses four states, namely the waters off Victoria, Tasmania,
including the waters off Macquarie Island, southern New South Wales and
eastern South Australia. The Australian Government has highlighted that there
will be “Opportunity for wide community involvement ... provided through an
extensive public consultation programme, with the release of a sequence of
planning documents providing a focus for those discussions.” (Environment
Australia, 2000). The MCCN is already organising its own Forum to engage and
increase networking opportunities amongst a diverse group of community
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organisations and experts associated with Bass Strait, the stretch of water
separating the island state of Tasmania from the south-eastern Australian
Mainland.

Challenges for Community Involvement within the Oceans Policy Process.

In the lead up to the release of the Oceans Policy a number of background and
issues papers were commissioned by the Commonwealth from a range of
authors through workshops and review. The Issues Paper on Biodiversity
Conservation identified the need to improve community stewardship and
participation in able to progress effective marine biodiversity conservation
nationally (Ward, T., et al 1997).

A range of constraints to broader community stewardship and participation were
also identified. These can be readily adapted to outline the challenges to
ensuring effective consultation with the broader community in large-scale
ecosystem management planning exercises. They include:

- The need to capture the attention of potential participants, and provide
adequate mechanisms for their participation. Such an approach is resource
intensive, and takes time and commitment. However, this support must be
gathered if the planning process is to be carried through to successful
implementation.

 - The use of existing networks and organisations to enhance information sharing
and cooperation among government, industry and the community in consultative
processes, but there is the danger of over-stretching organisations and
individuals, who already are addressing a range of issues.

- Increasing community knowledge is an aid to better stewardship, and there is a
need to develop awareness that relates to the values of the regions and
ecosystems being targeted.

As mentioned earlier, what is lacking in Australia is information on the public’s
perceptions of the ocean environment and what cues can be used to engage
them. Australians have their own unique psyche and cultural perceptions and it
is not simply a matter of transferring polling data and methodologies from other
countries. Overall, there is a need to clarify what Australia's Oceans Policy
means to individuals at the local scale. Until preliminary groundwork is done on
Australian’s perceptions on the marine environment, both Government and
NGO groups run the risk of ‘operating in the dark’.

The likely outcomes of failing to engender broad marine stewardship in
ecosystem management were also identified (Ward et al. 1997). This would be
evident in:
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- community disinterest in participating in planning, managing and
monitoring activities;

- having limited community understanding and support for marine
biological diversity conservation initiatives;

- continuing conflicts over access to resources and areas;
- decision-making that does not fully consider or appreciate broader

community needs;
- continuation of detrimental practices within the marine

environment; and
- having limited or no access to relevant local and historical

knowledge.

Developing ownership and stewardship must be linked to an effective and well-
managed communications process to raise levels of awareness and provide
feedback at all stages of the planning process. A genuinely participative process
is resource hungry, in terms of time and up-front costs. Community participants
should be paid sitting fees and research fees to maximise their capacity to be
involved, despite the potential cost. Such an arrangement would indicate a
genuine commitment to the consultation process (Allen, T. 1999). An Oceans
Policy is only one of many things which key community people will be expected
to find time to comment upon. In small regional communities, consultation
fatigue is a constant risk. The community need to know that the process is
meaningful participation, rather than meaningless consultation. Participants must
have enough faith and understanding to prioritise one process in relation to other
processes and issues (Allen, T. 1999).

From its inception, MCCN operations were premised on principles that seek to
ensure that the Network provides a forum for free discussion and facilitates
community input into decision-making processes. These are readily transferable
as principles of consultation and policy development and planning.

They are:

- The community has a right to be involved in decision-making.
- Good decision-making relies on relevant, accessible, up-to-date

information that is clearly understandable.
- There is a need to manage human activities to ensure that long-

term sustainable use of marine systems can be achieved, and
detrimental environmental impacts minimised.

- Everyone has a right to their point of view, but decisions that affect
whole communities should be based on informed and considered
opinions.

Whilst the MCCN appears to be successful in engendering broader community
participation and awareness in marine issues, it is a model that works in
Australia because of the unique range of political, cultural, information, and
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funding provisions available. The MCCN model may not be the solution for
other countries, but resourcing of dedicated networks can make a difference in
community participation.

The vision of an Oceans Policy must be seen clearly through the fog of vested
interests. A process of effective participatory consultation will provide a guiding
light for successful implementation.
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BISCAYNE BAY PARTNERSHIP INITIATIVE

Melissa Bialczak & James F. Murley, Florida Atlantic University/Florida
International University, Joint Center for Environmental and Urban Problems

Laura Cantral, Laura Cantral Associates/Conflict Resolution Consortium

Introduction

Biscayne Bay is a shallow subtropical estuary located along the southeastern
coast of the state of Florida. The bay is a nationally significant marine
ecosystem, comprised of mangrove shorelines, scattered islands, living coral
reefs, and a large diversity of marine, terrestrial, and amphibious life.  It is home
to ten federally listed endangered species, including the West Indian Manatee
and the American Crocodile, and four threatened species, such as the American
Alligator.    As a source of recreation, Biscayne Bay serves an impressive 16
percent of the State’s population, annually. Known as an excellent place to boat,
sail, fish, snorkel, and dive, it is also home to Biscayne National Park, the
largest marine park in the National Park System, Oleta River and Bill Baggs
State Parks, and the Biscayne Bay Aquatic Preserve.  Also located in the bay is
one of the world’s largest passenger and commercial ports, as well as important
sport and commercial fisheries.  Biscayne Bay is referred to as the life-blood, as
well as the economic engine of Miami-Dade County, Florida.

The Need for Partnership

Concerns over declining water quality and uncontrolled impacts to habitats
comprising the Bay’s ecosystems, together with the deterioration of
environmental, economic, and cultural resources led Miami-Dade County and
others to establish the Biscayne Bay Management Committee in the mid-1970s.
Through the efforts of that Committee, a water quality program was developed
and several modest habitat restoration projects completed.  In 1981, the first
comprehensive Bay management plan was completed.  For the most part,
however, the plan was not implemented.

In 1987, the Florida Legislature passed the Surface Water Improvement and
Management (SWIM) Act (Ch. 373.451-373.459, F.S.), which mandated the
preparation of a management plan for important bodies of water statewide,
including Biscayne Bay.  The SWIM plan was updated in 1994 and currently
serves as a loose framework for the continuation of improvements to Miami-
Dade County’s stormwater system and Biscayne Bay’s monitoring program.
Again, however, implementation has lagged due tolacking interagency
coordination and failure of the process to enfranchise the public.
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Through the implementation of projects like the Central & Southern Florida
Project Comprehensive Review Study, critical decisions will be made during the
next three to five years concerning the long term timing and volume of
freshwater deliveries made to Biscayne Bay, as well as a host of other
management issues.  Although these projects and decisions will likely determine
the state of the bay, the national park and aquatic preserve, local sport and
commercial fisheries, and Miami-Dade County’s most prominent and popular
recreational resource, these issues are not being discussed or addressed in a
wholistic manner.  No one entity provides the “big picture,” nor is there a single
plan that prevents the duplication of effort while targeting unmet information
and management needs.

To meet the various challenges that threaten the general welfare of Biscayne
Bay, the Biscayne Bay Partnership Initiative (BBPI) was established to serve as
an open and inclusive, community-based forum to survey public and private
sector activities and programs affecting the bay, and to provide
recommendations for actions to protect, improve, and enhance the bay’s
resources, its social, economic, and natural values, and its ecological health.

What is the Biscayne Bay Partnership Initiative?

The Biscayne Bay Partnership Initiative (BBPI) is one of the most important and
visible community and environmental efforts currently underway in South
Florida.  At the request of Miami-Dade delegation members Senator Mario
Diaz-Balart, and Representatives Rodolfo Garcia and Carlos Lacasa, the 1999
Florida Legislature created the BBPI to be a year-long scoping process designed
to produce a report to the Florida Legislature in January of 2001.  The Florida
Legislature and the South Florida Water Management District provided a total
of $550, 000 to the Florida Atlantic University/Florida International University
Joint Center for Environmental and Urban Problems and the Biscayne Bay
Foundation to form a partnership and to coordinate the Initiative.

The BBPI report will provide an assessment of the current status of science,
social and economic, management, and regulation activities impacting Biscayne
Bay.  While also aiming to enfranchise the public and build consensus, the BBPI
is producing its final report by fostering an effective and cooperative forum that
will incorporate federal, state, county and local governments, as well as marine
industries, tourism and business development interests, members of the
conservation community, recreational organizations, and citizens of South
Florida.  The report will contain recommendations for how the various public
and private stakeholders who study, manage, regulate, and utilize the bay might
best coordinate their efforts, and how the state might assist in authorizing and
funding those efforts.
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How is the initiative structured and what are its objectives?

In order to successfully complete the tasks and responsibilities of the BBPI, the
FAU/FIU Joint Center and the Biscayne Bay Foundation structured the Initiative
into several working teams. A BBPI Coordination Team, which consists of staff
from the two organizations, provides support for the project; an interdisciplinary
Policy Development Committee (PDC) provides overall direction and final
approval of the BBPI report. In addition, four subject-specific Survey Teams are
charged with assessing the status of Biscayne Bay and making recommendations
for approval by the PDC. The four subjects are: science, social and economic
values, management, and regulation.

The PDC is chaired by the honorable Harvey Ruvin, Miami-Dade County Clerk
of Courts and former Biscayne Bay Management Committee member.The four
Survey Teams are co-chaired by a broad array of environmental professionals,
government employees, private industry representatives, and private citizens of
South Florida all of whom are are noted for their expertise and involvement with
issues pertaining to Biscayne Bay. To develop membership on the Survey
Teams, the Coordination Team and the Survey Team co-chairs worked closely
to identify all of the organizations and individuals essential to the success of the
BBPI. The PDC and Survey Teams were formed and finalized through a series
of meetings, discussions, and written correspondence.   An extensive database
was developed, and is continually updated, in order to ensure effective
communication with and among the team members.

The PDC, comprised of the various government agencies, stakeholders, and
interest groups of Biscayne Bay, is responsible for reviewing and, if appropriate,
refining Survey Team reports and recommendations.  PDC members are also
responsible for providing information and input to the Survey Teams throughout
their work, serving as official agency contacts for the provision of accurate
information, representing the perspectives of their respective organizations,
communicating the results of the BBPI to the organizations they represent and to
the community at large, and adopting the BBPI final report to send to the Florida
Legislature.

The goal of the Science Survey Team is to define a course of action to assure
that there is necessary scientific knowledge to permit wise and timely policy and
management decisions concerning Biscayne Bay.  These include a scientific
knowledge of the character and dynamics of Biscayne Bay, the nature and
causes of its environmental problems, and how the Bay will respond to future
natural and anthropogenic stresses.  To achieve this goal, the following
objectives were developed: identify the major issues that must be addressed to
restore and maintain the ecosystem health of Biscayne Bay; review and
summarize ongoing activities, the state of scientific knowledge, and the nature
of future problems; identify critical gaps in knowledge; prioritize current and
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future scientific research; and formulate science-based recommendations on
policy and management.

By engaging marine industries, businesses, homeowners, conservation and
recreation organizations, and the general public, the Social and Economic
Survey Team is working to identify those values that make a healthy Biscayne
Bay an integral component of South Florida’s social and economic future.  This
team will express its recommendations to the PDC by identifying and assessing
current and future social and economic activities that do or could affect the Bay;
identifying social, economic, environmental, and other community values
related to the Bay; evaluating the importance of each of these critical values; and
identifying decision models that integrate community values and provide a
comprehensive framework to evaluate management plans and specific decisions
affecting the Bay.

The Management Survey Team has identified several objectives as critical to its
outcome of developing recommendations to improve the effectiveness of
existing management efforts in Biscayne Bay. They are: review existing
management plans and efforts for the Bay and its watershed; review selected
management models implemented in other bays or watersheds and assess
applicability to the Biscayne Bay; and based upon coordination with the
Science, Regulatory, and Social and Economic Survey Teams, formulate and
assess current management needs and goals.  Lastly, the Management Team will
assess whether existing plans (a) adequately address management goals; (b) are
current; (c) are coordinated/compatible with each other; and (d) could
incorporate innovative elements that have been applied elsewhere.

By identifying all the agencies with jurisdiction over Biscayne Bay, and
collecting applicable laws, rules, and regulations, the Regulatory Survey Team
is aiming to assess the purpose and effectiveness of the current regulatory
regime of Biscayne Bay.  This team is also identifying areas where current or
conventional regulation appears unable to effectively address the issues, and
determine if innovative regulatory solutions from other locations would be
appropriate.

How does the Process Work?

The process began with a one and one half-day Opening Symposium on January

28th and 29th, 2000.  Approximately 300 participants were in attendance to
kick-off the year-long scoping process.  The event began with a general plenary
session featuring speakers such as Governor Jeb Bush and other members of the
Florida Legislature, the superintendent of Biscayne National Park, and the
Chairman of the South Florida Water Management District; each pledging their
commitment and support to the future of Biscayne Bay.  The session also
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featured a BBPI project advisor, William Matuzeski of the US EPA’s
Chesapeake Bay Program.  As director of the Chesapeake Bay Program Office
since November of 1991, Mr. Matuzeski was able to provide the BBPI
participants with valuable insights and recommendations for implementing a
successful program.

Later in the afternoon, with continuation the following day, members of the four
Survey Teams, along with  public participants, separated into individual
breakout rooms to begin to discuss the BBPI mission, and teams’ objectives,
critical issues, workplans, and subsequent meetings.  Meeting summaries of
each session were prepared by team facilitators and distributed to all attendees.

Following the Opening Symposium, the Survey Teams embarked on a schedule
of meetings to further develop issues, identify gaps in information, and develop
recommendations for addressing issues. Once adopted by the Policy
Development Committee, the recommendations will be sent as a final report to
the Florida Legislature in 2001. As the process moves forward, the list of issues
to address will continually expand and evolve.  For exemplary purposes, the
following matrix shows a variety of the identified issues to date.

SURVEY
TEAM

ISSUES TO ADDRESS

Science Freshwater Inflow: What does the Bay need in terms of
quantity, timing, and distribution?
Coastal Wetland Habitat: Function, future, restoration, and
preservation needs
Marine Flora and Fauna: What is the status of the species of
the Bay with respect to the past?
Coastal Development: How can effects of existing
development be reduced/mitigated?  How can the Bay and its
coastal wetlands and shoreline be protected from impacts?
Mitigation and Restoration Efforts: How to assess and
improve effectiveness?
Waste Disposal: Are there threats to the Bay from deep well
injection, coastal discharge, landfills, etc.?
Natural Catastrophes:  Effects on natural and manmade
resources
Climatology and Sea Level Rise:  Future effects on Biscayne
Bay
Nutrient and Toxin Loading: What are the appropriate limits?
Where are they coming from? How can they be reduced and
contained?
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SURVEY
TEAM

ISSUES TO ADDRESS

Social and
Economic

Public Access: How to increase access to natural resources,
affordable boating, overnight accommodations, and other
recreational activities?
Clean Up of Debris: Who is responsible and where will the
funding come from?
Development and Growth: How to balance economic,
recreational, and environmental needs to maintain a
sustainable pattern of the use of the Bay and the surrounding
lands?
Economic Impacts and Analysis: What is the economic value
of the Bay?  What industries—commercial and industrial---
are dependent of the health of the Bay?
Education: How can we generate adequate and quality public
awareness programs dealing with the dynamics of the Bay?
Social Values and Impacts: Establish an inventory of non-
economic social values supported by the Bay.  How can these
values be enhanced?

Management Water Management: Establish management goals to restore
water quality and freshwater timing, quantity, and
distribution.  Address watershed activities to reduce nutrient
and toxin loading.
Growth Management: Address population pressure, consider
the establishment of a buffer zone, review all related
management and restoration efforts and plans.
Multiple Uses: Identify all public uses and user groups of the
Bay and its resources.  Establish clear management goals,
which genuinely reflect the diversity of activity interest in the
Bay.
Integrated Management Structure: Integrate and enforce
existing local, state, and federal regulations.  Improve inter-
agency coordination and linkage between management
programs.  Enhance integration across societal goals,
management options, and scientific knowledge.
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SURVEY
TEAM

ISSUES TO ADDRESS

Regulatory Signage: Update and enhance maintenance of existing
signage (e.g. public access, manatee zones, intracoastal
markers)
Enforcement: Assess a baywide mutual aid agreement/task
force for the inclusion of all enforcement agencies
Watershed: Increase capability of regulations to protect the
watershed of the Bay, addressing issues such as urban
encroachment, land acquisition, and buffer zones
Regulatory Jurisdictions: Identify overlapping jurisdictions,
rules, regulations, regulatory gaps, and ineffective programs.

BBPI Web Site

An important component of the BBPI process is the maintenance of its Web site:
www.bbpi.org. The site was created to ensure that team members and public
participants are able to communicate efficiently and effectively, while also
receiving all necessary information about the process and any background
material that is relevant for the assessment and development of
recommendations. The website allows the user to access project information, a
calendar of meetings and events, documents, reports, and meeting summaries,
GIS data and maps, information about outreach activities, and related links and
resources.  In addition, online discussion groups have been created for each
Survey Team, the PDC, and the general public. The Web site, which will
continue to evolve and expand, allows the BBPI Coordination Team to respond
to the ever-increasing interest and involvement of South Florida citizens in the
Biscayne Bay Partnership Initiative.

Conclusion

Biscayne Bay is home to a broad number of diverse interests and resources,
including the Port of Miami and the world’s largest collection of cruise ships,
important recreational and commercial fisheries, Florida’s most heavily visited
state park, and the nation’s first underwater national park.

As collaborative effort of local citizens, businesses, and government officials,
mission of the Biscayne Bay Partnership Initiative is to develop an open and
inclusive, community-based forum to survey public and private sector activities
and programs affecting Biscayne Bay, and to provide recommendations for
actions to protect, improve, and enhance the bay’s resources, its social,
economic, and natural values, and its ecological health. All of the many
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individuals and entities involved in the BBPI effort are committed to a vibrant
and healthy Biscayne Bay for the 21st century. To that end, the BBPI holds great
potential and promise for the future management and long-term protection and
preservation of Biscayne Bay.

Melissa Bialczak
Florida Atlantic University/Florida International University
Joint Center for Environmental and Urban Problems
C/O Biscayne Bay Foundation
2964 Aviation Avenue, Suite 300
Coconut Grove, FL 33133-3862 USA
Phone: (305) 447-4566
            (305) 447-4599
Email: bialczakm@hotmail.com
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PROMOTING OCEAN STEWARDSHIP FOR THE BERING SEA

Glenn Gray & Chas Dense, Alaska Coastal Management Program

The purpose of the Bering Sea Ecosystem Project, a joint project of the St. Paul
Coastal District and the Alaska Division of Governmental Coordination, is to
promote communication and coordination among agencies, organizations and
coastal communities to address concerns about Bering Sea resources.  The
National Oceanic and Atmospheric Administration's (NOAA) Office of Ocean
and Coastal Resource Management funded this effort through the Enhancement
Grants Program because of the project's focus on ocean stewardship.

The Office of the Governor, Division of Governmental Coordination manages
the Alaska Coastal Management Program (ACMP).  It initiated the Bering Sea
Ecosystem Project in 1997 in response to a proposal by the St. Paul Coastal
District, which is located in the middle of the Bering Sea.  Residents of the
Bering Sea began noticing anomalies in the fish and wildlife during the last
decade. They understood there are interconnections among the diverse species
of the region and recognized a need for an ecosystem approach to managing the
Bering Sea’s resources and uses.

Located in the North Pacific Ocean, the Bering Sea is located between Russia
and Alaska extending north to the Chukchi Sea in the Arctic Ocean and south to
the Aleutian Islands chain.  Natural resources provide the backbone of culture
and economy for the region.  The sea's rich fishery resource fuels the local
economy and makes up about 56 percent of the seafood harvested in the United
States.  In addition to commercial fishing, area residents depend on healthy fish
and wildlife populations to continue their subsistence lifestyle.  For many rural
Alaskans, subsistence hunting and fishing provides a substantial portion of their
food.  Previous plans to develop the region's oil and mineral resources have been
withdrawn in recent years due to the long distance to market and environmental
concerns, but interest in these resources may be rekindled in the future.

The Need for an Ocean Stewardship Approach

Many local, state, and federal agencies have management responsibility in the
Bering Sea, but no one organization is responsible for coordinating an overall
approach to managing resources and uses of the region.  This situation is not
much different than in other marine areas of the United States.  While many
institutions have been created to coordinate land management, few forums exist
to coordinate efforts to manage our nation's oceans.

A number of coastal states have developed models for developing strategic
approaches to coordinating management of marine resources with various



569

degrees of success.  These ocean stewardship programs attempt to bring together
federal and state agencies and other interested parties to discuss important
ocean-related issues and to develop strategies to address specific concerns.
While individual local, state, and federal agencies manage specific marine
resources or uses, there are few institutions that promote a holistic approach.  A
few states have tackled this problem by developing ocean management plans.
Rather than traditional plans, these documents describe agency responsibilities,
identify persistent issues, and recommend approaches and solutions to specific
problems.

Most states that have initiated ocean stewardship programs have used their
coastal management programs to coordinate the effort.  Generally, states manage
resources within the area three-miles from shore, and the federal government
manages the resources between three and 200 miles from shore.  Because they
have limited authority in the federal waters, some states refer to the area of state
and federal waters as "stewardship areas."  Rather than adding another layer to
resource management, the states have played an important role in coordinating
efforts to promote a system-wide management approach that considers how one
resource use affects another.

During the past few years, agencies and organizations have expressed a need to
better coordinate management and research efforts in the Bering Sea region.
One of the purposes of the Bering Sea Ecosystem Project is to bring interested
parties together in small groups to identify issues, data gaps and possible
solutions to pressing problems.  While there has been progress towards
developing a coordinated research program for the Bering Sea, there may be a
lack of political will at this time to develop a coordinated approach for
management of resources and uses.

The Bering Sea in Crisis

The Bering Sea supports a rich diversity of fish and wildlife including about 450
species of fish, crustaceans and mollusks; over 50 species of seabirds; and 25
species of marine mammals.  About 43 percent of all seabirds breed in the
Bering Sea region.  During the past few years, government agencies have
responded to signs of ecosystem stress by proposing a number of initiatives for
the Bering Sea.

Area residents have been observing declines in some fish and wildlife
populations during the past ten years as well as an increase in bird kills and
other biological anomalies.  The close connection between the environment and
Native people through a long history of subsistence hunting and fishing provides
a "first alert" system for identifying ecosystem changes.  Area residents have
noticed signs of ecosystem stress through bird kills, weakened offspring of sea
birds, and thinning of marine mammal pelts.  During community workshops
sponsored by the Bering Sea Ecosystem Project, residents reported a number of
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anomalies including unusual behavior of  beluga whales, declines in certain
species of songbirds, an increase in concentrations of seals, a decline in salmon
spawning areas due to increased beaver dams, and a decrease in the thickness of
the fat layer of some marine mammals.

An ocean ecosystem is a complex web of physical and biological relationships.
A similarly complex web of human activities, cultures, authorities, and values
interacts with the ecosystem.  A biophysical regime change in the Bering Sea
ecosystem is evidenced by a regime shift toward the scarcity of once-abundant
resources and an increase in others.  These regime changes are likely due to a
combination of natural and human causes.  The effects of climate-driven
changes with human exploitation of fish and whales may have caused
synergistic effects on the food webs during the past few decades that have
affected species’ health and abundance higher on the food chain.   A lack of
consensus on the causes of specific biological changes in the Bering Sea,
however, underscores the need for more coordinated and targeted research and
an ecosystem-based approach to managing human activities.

As early as the late eighteenth century, commercial exploitation Bering Sea
resources began with the Russian fur trade.  Overharvest of sea otters eventually
led to significant declines in their populations.  A side effect of the fur trade was
the extinction of the Stellar's sea cow, a relative of the dugong and manatees,
used by the Russians for food.

Today a number of Bering Sea species are in serious decline.  The western
population of Steller sea lion has been listed as a threatened species under the
Endangered Species Act, and this population is thought to have declined about
75 percent during the last two decades.  The Stellar's and spectacled eiders have
also been listed as a threatened species and efforts are currently underway to
establish critical habitat areas.  Other declines in certain populations of seabird
species such as the red-legged kittiwake, and common and thick-billed murres
have been reported in some areas of the region.  Declines in fisheries such as red
king crab and salmon in recent years have had a drastic effect on the region's
economy.  At the same time, there has been an increase in some species such as
pollock, arrowtooth flounder, and yellowfin sole.  Although the causes of these
population changes are not certain, scientists have expressed concern about the
potential effects of fishing on benthic communities and habitats, the increase in
endangered or threatened marine mammals and seabirds, and the effects of a
possible build up of contaminants.  The regime shift in the Bering Sea has
sparked questions about how humans interact with this vast and rich ecosystem.

Other Bering Sea Efforts

While many federal and state agencies manage resources and uses in the Bering
Sea region, little emphasis has been placed on a cross-sector approach.  During
the three-year history of the project, a growing interest in Bering Sea issues has
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led to a number of initiatives to improve research coordination and resource
management.  These initiatives include efforts by government agencies,
conservation groups, and local people.

In one of the earlier efforts, the Department of the Interior, NOAA, and the
Alaska Department of Fish and Game joined together in December 1997 and
June 1998 to sponsor workshops on the Bering Sea.  This joint effort resulted in
the development of a white paper and a draft research plan for the Bering Sea
region.

Governor Tony Knowles established the Bering Sea Task Force in 1998 in
response to the disastrous effects of low salmon runs on the people of western
Alaska.  The task force disbanded after completing its report in March 1999.
The group focussed on research issues and recommended establishment of the
North Pacific Research Board, stable research funding, development of a
comprehensive research plan, easily accessible information, and coordination
with regional, national and international research bodies.

At the time of this writing, members to the North Pacific Research Board had
not been appointed, but congressional legislation has been passed for funding
research in the North Pacific Ocean.  Interest from a fund established by
Congress will provide money for research that will be coordinated by the North
Pacific research board.  Initial appropriations for research are expected to be
about $6.6 million.

The National Marine Fisheries Service (NMFS) in NOAA and the North Pacific
Fisheries Management Council address all aspects of federal fisheries in the
Bering Sea.  One of the Council's committees provides advice on improving
ecosystem-based management.  Also, NOAA maintains the Bering Sea and
North Pacific Ocean Theme Page on the internet.  This web page includes useful
information about the Bering Sea including research efforts, a metadatabase,
online data sets, and links to other related web pages.

The Environmental Protection Agency is sponsoring a visioning project that
involves community-based protection of the Bering Sea.  The development of a
shared vision would lead to identification of chemical, physical and biological
stressors and develop an integrated response assessment for the Bering Sea.  The
project will address ecological issues, human health, economic development,
and cultural heritage.

The Center for Marine Conservation (CMC) kicked off its Alaska Seas
Campaign with a 1997 workshop titled Ecosystem Management in the Bering
Sea.  The effort promotes development of an ecosystem management system
with objectives that are "mutually agreed upon."  The CMC supports fish
production while maintaining viable populations of mammal and avian species.
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The World Wildlife Fund (WWF) and the Nature Conservancy joined forces
with other environmental organizations to promote a biodiversity assessment of
the Bering Sea.  These organizations plan to develop a series of Geographic
Information System (GIS) maps that identify important habitat including major
upwelling areas and the ice edge.

The Bering Sea Coalition, a group representing coastal communities, sponsored
a conference during 1999 to foster the development of an organization that
represented Native interests.  Specific concerns of this group include declines in
Bering Sea species and contaminants.  The workshop led to creation of the
Bering Sea Council of Elders, a group of Native elders that meet periodically to
provide guidance to solving problems in the region.

These efforts indicate existence of greater opportunities for a more integrated
approach beyond the single-sector focus of most agencies.  It may be effective,
however, to explore ways to coordinate the work of these initiatives.

Project Components

The Bering Sea Ecosystem Project has six major components, but its overall
purpose is to increase coordination and communication among those interested
in ecosystem-based management for the region.  The major goals of the project
include the following:

• Identify stakeholders interested in Bering Sea ecosystem-based
stewardship;

• Improve coordination and communication among stakeholders;
• Identify management and data gaps in addressing Bering Sea issues ;
• Identify common goals and strategies for the Bering Sea;
• Develop a strategy for ocean stewardship that embraces a multi-sector

approach; and
• Incorporate traditional and local knowledge into research, planning and

management.

The project team interviewed over 100 representatives of state and federal
agencies, local communities, industry, Native organizations, and nonprofit
organizations.  A stakeholder survey determined major issues in the region,
information gaps and possible solutions to promote a more coordinated
approach.  Project staff held several meetings with government agencies and
workshops in five rural communities to discuss issues important to the residents.
The workshops were held in Unalakleet, Bethel, Unalaska, Naknek, and
Dillingham.

Participants in the interviews and meetings clearly identified a need for
improved communication and cooperation among parties interested in the
Bering Sea.  Many of these people, however, stated a preference for
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coordination among existing organizations and agencies rather than creating
another layer of government.  Local people expressed a need to consider local
and traditional knowledge with science when making management decisions.
Area residents indicated a desire for scientists to involve local people in the
design of research studies and data collection and requested that results of
studies be presented to the communities in plain English.  Local residents also
expressed a desire for continued outreach from state and federal agencies
concerning day-to-day management.

The project included several local knowledge components.  Early on, the team
developed a bibliography of the literature on local knowledge.  Also, the project
funded development of a case study to apply traditional knowledge and wisdom
in the ACMP.  This component of the project involved a three-day conference
on the Bering Sea ecosystem and co-management on the island of St. Paul.

An attempt to develop an on-line reporting system for local observations of fish
and wildlife was not successful.  This idea, however, led to the development of
the Bering Sea Listserve to encourage dialogue about issues through electronic
mail. The listserve facilitates discussion of  issues and allows subscribers to pose
questions or announce meetings or newsworthy events.

Another component of the project was the development of the Bering Sea
Directory.  The purpose of the directory is to consolidate contact information for
representatives of organizations, agencies and local communities interested in
Bering Sea issues.  This directory will enhance communication and cooperation
among these players by providing contact information and descriptions of
Bering Sea stakeholders.

During the project, leaders of a number of Bering Sea initiatives met by
teleconference.  The Bering Sea Initiatives Group includes representatives of
agencies and organizations with ecosystem-related projects.  This group meets
periodically to discuss individual initiatives and to explore opportunities for
cooperation.

Recommendations

The three-year project will conclude with publication of a final report in June
2000. The report will describe Bering Sea agencies and organizations, discuss
legal authorities, and describe ocean initiatives of other states.  Additionally, the
report will summarize the findings of the survey and meetings and include
recommendations for enhancing ocean stewardship.

The recommendations will reflect the sentiments of the majority of people who
attended project meetings or participated in the interviews.  A primary
recommendation of the project will be to continue collaboration among coastal
districts to discuss common Bering Sea concerns. Coastal districts are local
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government entities that develop local coastal management plans as part of the
ACMP.  The project will include drafting a memorandum of understanding
among the ten coastal districts in the Bering Sea region.

Another recommendation concerns continued informal collaboration among
agencies and organizations with Bering Sea programs on a regular basis.
Establishment of the Bering Sea Initiatives Group was a first step to realize this
goal, but this effort could suffer without a lead agency to organize meetings and
sponsor teleconferences.  Continued use of the Bering Sea Listserve and the
NOAA web page will encourage continued communication and cooperation.

The final report will recommend increased agency outreach to communities.  A
common theme of community representatives relates to a desire for greater
involvement of communities by state and federal agencies.  Meeting participants
and interviewees suggested a number of methods to increase outreach such as
increased budgets for agencies for this purpose, cross-cultural training,
educational outreach through the schools, development guidelines for agency
personnel who work with communities, and an emphasis on recognizing local
contributions of information used for scientific studies.

Other recommendations will address the need for considering how inland
activities affect Bering Sea resources, standardized mapping and data gathering,
enhancement of the ability of communities to respond to ecosystem changes,
development of a model system for incorporating local and traditional
knowledge into policy development and implementation, and improvements to
coordination and reporting of research.  Improving coordination and reporting of
research will require involvement of communities and independent scientists in
research design and data collection.

Finally, the report will include a recommendation to coordinate management of
resources and uses of the Bering Sea.  While development of the North Pacific
Research Board will better coordinate research efforts, there is no comparative
organization being proposed to coordinate management efforts.  Following the
models used in other states, establishment of a committee or task force to
investigate appropriateness of a Bering Sea ocean council or commission may
be appropriate in the future.  This method has proved to be a successful means to
identify stresses on marine ecosystems, prioritize issues, and promote possible
solutions.  Reflecting the opinions of the majority of those attending project
meetings and those interviewed, a coordinating body should not "reinvent the
wheel," and it should be a manageable size, inclusive, and representative of the
many Bering Sea interests.
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ENCOURAGING STEWARDSHIP AND LOCAL-LEVEL PROJECTS:
THE FLORIDA COASTAL MANAGEMENT PROGRAM’S

COASTAL PARTNERSHIPS INITIATIVE

Heidi Recksiek, Florida Coastal Management Program

Each year the Florida Coastal Management Program (FCMP) funds a number of
coastal management projects through a competitive grants process.  During the
spring and summer of 1999 the FCMP worked to redesign this process, creating a
new program called the Coastal Partnerships Initiative.  This initiative is designed
to support innovative local-level coastal management projects in four program areas:
public access, remarkable coastal places, working waterfronts, and community
stewardship.  Governmental, educational, and non-profit entities can apply, and the
FCMP offers technical assistance and training along with the more traditional
funding support.  Projects can be extremely diverse, ranging from local government
or non-profit programs that use volunteers to perform dune revegetation to citizen
water quality monitoring efforts to community-wide waterfront revitalization
projects.

The Coastal Partnerships Initiative is an innovative approach to grants that involves
much more than simply providing money and receiving reports.  FCMP staff work
with applicants to develop and refine their projects before they are finalized, and
continue to have involvement throughout the implementation phase.  Financial
assistance is augmented by technical assistance, training, and site designation.  The
variety of assistance offered and the partnership nature of the projects extend the
value of the program far beyond the money spent.

In this first year alone, Florida’s communities submitted over forty project proposals
under the Coastal Partnerships Initiative.  A review committee selected projects in
each program area, looking for activities that both enhance stewardship and protect
critical coastal resources.  Eleven projects were selected, and an additional five
projects are contingent on available funding.

Developing the Coastal Partnerships Initiative

The impetus to redesign the grants process came from a desire to support “good
ideas” at the local level.  During visits to different areas and while reviewing
management issues and activities around the state, staff discovered many local
groups, both within and outside of government, who were doing innovative things
to protect and enhance their coastal areas.  From local government programs that
used volunteers to perform dune revegetation to citizen water quality monitoring
groups to community college environmental education programs, a growing number
of efforts were both fostering stewardship and protecting critical coastal resources.
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As staff began talking about how the FCMP could support such innovative efforts,
discussions with a variety of local groups and existing resource management
entities revealed significant support for a new grants initiative that would focus on
community-based, local-level type projects.  These discussions, along with an
internal review of FCMP goals and focus areas, led staff to outline four program
areas for the new grants: Remarkable Coastal Places, Community Stewardship,
Access to Coastal Resources, and Working Waterfronts.

Remarkable Coastal Places

Florida’s coastal communities have many unique resources that are intrinsic to their
identity and prosperity.  State and federal programs have preserved extensive areas
in Florida, but these efforts cannot address the particular needs of every coastal
community.  The Remarkable Coastal Places initiative encourages communities to
identify places with exceptional cultural, historical, and ecological values, and helps
them to apply planning and management tools necessary to preserve and protect
these places.  Proposed projects might include developing a conservation plan for
an endangered habitat area, establishing long-term administrative management
structures for a particular resource, or creating and implementing a comprehensive
public information campaign to educate local residents about a natural resource that
is unique to an area.  The initiative will help local partners develop a suite of tools
tailored to resource and community characteristics, and the FCMP will incorporate
technical assistance into the project scope.  For example, the FCMP might develop
a number of training workshops for local government officials and residents, bring
in other state agencies to assist in management or permitting activities, or help
facilitate a strategic planning process. 

Access to Coastal Resources

Access to cultural, historical, and natural areas along the coast is essential to public
understanding and enjoyment of coastal and marine resources.  At the same time,
public use should not degrade or damage these fragile areas.  Through this
initiative, the FCMP will partner with communities to promote public access while
protecting coastal environments.  The FCMP will help communities to identify and
improve public access points and to inform residents and visitors about the
responsible use of our valuable coastal resources.

Community Stewardship

Government alone cannot manage and protect Florida’s vast coastal resources. 
Citizens must be involved – they are the ones who use and enjoy coastal resources
on a daily basis.  One of the best ways to inspire conservation and responsible use
of Florida’s resources is to get people into direct contact with the coastal
environment.  The FCMP supports small-scale, community-based projects that
involve citizens in understanding and protecting coastal resources.  Stewardship
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projects are designed to encompass a broad range of activities, from dune and
wetland revegetation projects and educational field trips to volunteer monitoring
and waterfront clean-ups.  The ultimate goal of these projects is to give Florida’s
residents and visitors a sense of the value, wonder, and fragility of coastal
resources, and to encourage personal stewardship of those resources.

Working Waterfronts

Many of Florida’s traditional waterfronts have seen dramatic economic and social
changes in the last two decades.  Today many communities are interested in
revitalizing their waterfronts.  The FCMP’s Waterfronts Florida program designates
three communities biennially to receive training, education, and financial assistance
as they develop and implement revitalization plans.  The Working Waterfronts
initiative is designed to assist communities that are preparing to apply for
designation as Waterfronts Florida communities, or that are implementing
revitalization plans.  Working Waterfronts projects should enhance the traditional
waterfront economy while addressing the issues of public access, resource
protection, and hazard mitigation.

Types of Assistance Available Under the Coastal Partnerships Initiative

An important step in creating the new program was recognizing that local projects
can benefit from multiple forms of assistance, and that the FCMP can contribute
more than financial support.  Technical assistance and training, as well as specific
tools such as facilitation and site designation, can contribute to successful project
development and implementation.  The Coastal Partnerships Initiative offers all of
these types of assistance, encouraging applicants to draw upon more than basic
financial assistance. 

The type(s) of assistance needed will depend on project type and the existing
capacity of the applicant.  When a project is selected, FCMP staff will work with the
applicant to identify project needs, designing a “suite” of assistance.  In some cases
applicants may have fully-formed plans that merely require funding for
implementation, but other groups may have a desire to protect certain coastal
resources, but need help with organizing, planning, and technical training. 
Designing the Coastal Partnerships Initiative as a suite of assistance types allows
the FCMP to tailor its available resources – from monetary support to staff time to
connections with technical experts – to community needs.  It also allows the FCMP
to aid more areas, utilizing the full range of tools and experiences at our disposal.

The First Year of the Coastal Partnerships Initiative

In October of 1999, the FCMP issued a request for proposals (RFP) that solicited the
first round of Coastal Partnerships Initiative projects.  Local governments,
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educational institutions, and non-profit groups working with these entities were
encouraged to submit short proposals to become partners in the four new program
areas.  This broke from the traditional grant process in two important ways.  First,
the ongoing coastal management activities of non-profit groups, as well as their
potential to involve citizens, spurred the FCMP to solicit projects from these
entities.  Second, proposals did not have to present detailed, fully-formed projects.
 A proposal could outline an innovative idea, requesting the FCMP’s help with
fleshing out the project and identifying implementation tools.

Forty-two proposals were submitted in response to the RFP.  A review committee
selected eleven projects, with an additional five projects contingent on available
funding.  Selection criteria included demonstrated need, evidence of community
support, and assurance of coastal resource protection or enhancement.  Applicants
were notified of selection in November, and staff began meeting with recipients after
the New Year. 

As of March, 2000, FCMP staff have met with the organizations working on each of
the selected and contingent projects.  Many of the projects involve partnerships
with other local entities (e.g. a local non-profit is partnering with a county extension
service), and these partners have been involved in these meetings as well.  Staff
have worked with applicants to establish project needs and plans, and to determine
the types and amounts of assistance appropriate.  Through emails and phone calls,
staff have researched methods, provided contacts, and answered logistical
questions.  Face to face meetings have helped to establish rapport with recipients,
as well as providing staff with the opportunity to see project sites.  In one case staff
participated in a salt marsh planting with a group of high school students, getting
a first hand look at the type of restoration projects our grant will support.

Project objectives, deliverables, and budgets are currently being finalized.  The
FCMP will submit this year’s Coastal Partnerships Initiative projects to the National
Oceanic and Atmospheric Administration (NOAA) in April.  Subject to NOAA
approval, project implementation is scheduled to begin July 1, 2000.  The FCMP will
continue to work with applicants and their local communities in an active
partnership throughout the life of a project.  Although these grants will end on June
30, 2001, a number of this year’s recipients are already planning follow-on projects.
 The FCMP will remain in contact with its new partners, utilizing the lessons learned
and facilitating contact between experienced local-level efforts and new projects just
getting off the ground.

The Coastal Partnerships Initiative is Achieving Our Goals

The Coastal Partnerships Initiative was designed with several goals in mind.  First,
the FCMP wanted to support more local-level projects, encouraging government
and citizen groups to enhance and protect their local coastal resources.  Second, the
FCMP wanted to offer technical assistance and training along with the more
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traditional funding support, creating working partnerships with applicants that
would persist throughout the life of a project.  Third, the FCMP wanted to identify
specific focus areas that reflect both local needs and FCMP interests and capacities.

Although this is only the first year of the new process, it is already apparent that the
Initiative will meet these goals.  Applicants included place-based non-profits, local
governments, and community colleges.  Selected projects will involve many citizens:
volunteers will remove exotic vegetation, survey seagrass, plant salt marsh grasses
at restoration sites, and monitor sea turtle nesting.  FCMP staff have met with all of
this year’s grant recipients, outlining project details and providing technical
assistance where needed.  Whether researching methodologies, participating in a
pilot project, identifying individuals with expertise, or helping fill out a budget form,
staff members’ direct contact with applicants is well received and appreciated. 
Through the Coastal Partnerships Initiative, the FCMP is forging lasting
partnerships with a variety of local groups that are concerned about their
communities and their coastal resources.

Although projects were submitted in all four project areas, Community Stewardship
and Access to Coastal Resources proved the most popular in the initial round of
proposals.  Applicants were enthusiastic about the idea of local-level projects that
involve citizens in hands-on activities and that promote public access to and use of
coastal areas.  The FCMP hopes to receive greater numbers of Working Waterfronts
proposals as the Waterfront Florida program continues to grow in size and in
achievements.  The FCMP is also working to better define the Remarkable Coastal
Places project area for next year’s proposal process; by describing the range of
potential activities that could be initiated under this designation process, the FCMP
hopes to inspire more communities to request designation.

The FCMP designed the Coastal Partnerships Initiative to inspire community action
and to promote the protection and effective management of Florida’s coastal
resources.  This year’s projects are meeting these goals.  Planned activities involve
large numbers of volunteers, organize place-based planning and conservation
efforts, and forge innovative partnerships between governmental and academic
entities, non-profit organizations, and citizens.  Many groups and individuals in the
coastal management community have responded to the Coastal Partnerships
Initiative with enthusiasm, and a large number of new proposals are expected for this
coming fall.  The FCMP looks forward to new partnerships, and to continuing the
relationships we are building during this first year.
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