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Cancun, in the Mexican Caribbean, is now a major touristic destination known
around the world. It is also a unique case on socioeconomic dynamics. 30 years
ago it was an isolated fishermen village, until it was pinpointed by the
government as an ideal place for a touristic development. From 1975 to 199S
population increased from less than 50,000 inhab. to more than 450,000 inhab.,
and the number of hotels and lodges has gone from 20 to 300.

Each year, Municipal Government is confronted with a necessity to expand its
administrative capabilities, in its role as facilitator and/or executioner of the
public services and regulations required by the community. The technical
approach to the management of diverse and complex tasks was, in 1995, the
development of a computerized information system, an alternative widely used
today at Mexican federal and state government levels, but still new to most
municipalities, due to the required investment on equipment and training. Only
1.5 % of municipal governments in Mexico count with a computer network for
administration.

The information system, called SAM (Municipal Administration System)
revised and integrated every process selected to be partof a general network,
first including the areasof Urban Development, Construction and Operation
Licenses, Maritime-Terrestrial Federal Zone and Landed Property Taxation.
The results indicated that investment to develop SAM soon paid for itself. The
municipal budget increased 64% since it is in use, mainly due to the
regularization of operation licensesand privateproperty ownership.

However, there are still areas which aren't included in SAM due to the enormous
amount of data input, synthesis and analysis required, areas such as Public
Lighting System, Sewer System, Security and Garbage Disposal and
Confinement. The natural flow towards further efficiency of public
administrative tasks, given the actual technological infrastructure and built
capacity is the evolution of SAM into a GIS.

The state government authorized and funded a proposal from the municipal
government to develop a GIS for the municipality of Benito Juarez (Cancun
City). The GIS and its applications areexpected to serve as basis to the future
development of a municipal land use plan, and as a model for other
municipalities and the state government itself.
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Coastal zone management in Mexico, and in Cancun, has no agency or law
specially designated for it. Instead, it is executed through diverse federal, state
and municipal agencies. Cancun has been national first case for a number of
resolutions regardingcoastal zone use, which have settled a precedent. The
development of a GIS will lead to better and integral information management,
and more efficient coastal management activities,such as permits for docking,
beach construction and water front use.

There is still a long way to walk for achieving integrated coastal management in
Mexico, but alternatives such as information systems and GIS on municipal
governments, the most basic functional unit of government, can lead to sound
assessments and better informed decision making.

Alberto Oriza-Barrios Department of Information Systems
Municipal Government of Benito Juarez

Sergio DeLuna Palacio Municipal, C.P. 77500
Cancun, Q.Roo, Mexico.
Ph/Fax: (98) 80-3711
E-mail: habjus@cancun.com.mx
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Introduction

People are being drawn to coastal South Carolina in ever increasing numbers.
This influx has intensified many existing environmental problems, such as
habitat loss, resource depletion, non-pointsource pollution, and nutrient loading.
Resource managersand land plannersare aware of the potential for elevated

human-induced stress in coastal environments (Boesch, 1996; Christensen et al.,
1996); however, these individualsfrequently lack the data and information
necessary to successfully manage for habitat conservation and sustainable
economic growth. The primary problem faced by resource managers is how to
assimilate the information necessary for resource managementdecisions as the
pressures on these resources increase. One of the tools available to managers is
the ecological characterization, a "focused summary of the physical, ecological,
and human systems of an area" (Kineman and Parks, 1996).

One of the foremost problems faced by scientists and resource managers is
transferal of extensive and detailed scientific information and data to resource

managers in a timely manner and in a usable format (Parks and Kineman, 1996).
A common complaint of resource managers is that extensive information and

data exist in the scientific community, but these resources are not readily
available to a wide audience and are often not summarized into a useable format.

Ecological characterizations attempt to bridge the gap by providing both
descriptive text and data, in an accessible and understandable format (Johnston
and Barclay, 1978; Kineman and Parks, 1996).

The synthesis of information about an ecosystem should include biological
resources, physical environment, key processes, and important human
interactions. Because ecological characterizations are oriented toward resource
and ecosystem management, they also include descriptions or analyses of
anticipated resource users, societal impacts, and management response options.
To be useful to a wide range of people, ecological characterizations need to be
developed through the cooperation of scientists, resource managers, and planners
to provide a product that addresses pertinent issues. Incorporation of socio
economic and other human dimensions is a necessity in order to establish
relationships between anthropogenic influences, ecological conditions, and
implications to society in the future. In addition, the format ofcharacterizations
should be flexible enough to address those new issues that may arise or those
that change over time (Kineman and Parks, 1996).
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In 1997, the National Oceanic and AtmosphericAdministration (NOAA) in
conjunction with the SC Departmentof Natural Resources (SCDNR), and the
Technology Planningand Management Corporation(TPMC) initiated a two-year
project to characterize the ACE Basin, an area south of Charleston, SC
encompassing the Ashepoo, Combahee, and parts of the Edisto Rivers (Figure
1). The project was designed to be implemented at the state and local level, with
technical support and guidance provided by the NOAA's Coastal Services Center
and National Geophysical Data Center, and TPMC. The project involves
resource managers, land use planners, and resource users, from a variety of
organizations including federal, state, county, and city governments, industry,
environmentalorganizations,as well as interested privatecitizens. These
individuals are helping to identify the issues, and the information and data that
they need to manage the resources of the ACE Basin.

The target audience for the ACE Basinecologicalcharacterizationis county,
state, and federal level resource managers. These are the primary agencies
responsible for making decisions at the local level and therefore have a need for
detailed data on the ACE Basin. However, a numberof other groups can utilize
the information summarized in this characterization. These includes scientists,
educators, conservationorganizations, and industry, as well as private
landowners.

The ACE Basin Characterization Objectives

One of the primary limitationsof previous characterizations has been the
difficulty of updating hardcopies(Kineman and Parks, 1996), effectively
limitingthemto a one-time effort. As newinformation and data are generated,
components of these characterizations rapidly become dated. In addition, hard
copy characterizations cannot respond to changing societal and environmental
issues. The use of digital technology provides a flexible platformto provide
informationand data, that if properlydesignedand maintained,can respond to
changes in technology, information, and issues.

The overall project objective is to provide, in CD-ROM format, an interactive,
interdisciplinarysynthesisof information about the ACE Basin, including
physical setting, biological and socioeconomic resources, and important
ecosystem interactions. This information will document the history and status of
the natural resources within the Basin. It will integrate the extensive and diverse
amounts ofdata and information from many disciplines, into a digital document
designed to provide coastal resource managers with the information necessary to
make informed decisions concerning the use of the areas natural resources. In
addition, the CD-ROM implementation in a web compatible format will provide
agencies with limited resources the ability to view GIS data sets without
requiring the expensive hardware and technical support required for a full
Geographic Information System.
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Figure 1. ACE Basin project area

The ACE Basin, is located approximately 30 miles south of Charleston, SC (Figure
1). Known for its extensive areas of saltmarsh, diverse upland plant and animal
communities, and large tracts of primarily undeveloped land, the ACE Basin has
been the center of a national effort to balance the conservation of natural resources

with populationgrowth and economic development. Both formal partnerships, such
as the ACE Basin Task Force, and informal partnerships have been established,
with the overall goal of preserving the natural resources and traditional character
of the region.
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Cooperating partners include individual land owners, industry, conservation
organizations, local, state and federal agencies. These efforts have resulted in the
recognition of the ACE Basin as a Bioreserve, a National Estuarine Research
Reserve, a National Wildlife Refuge, anda "flagship" projectof the AtlanticCoast
Joint Venture portion of the North American Waterfowl Management Plan. Some
of the products developed by these partnerships include the Edisto River Basin
Project, which produced an ecologicalcharacterization of the Edisto River Basin;
the ACE Basin Economic Forum; and the Otter Island Prototype Digital Socio-
Ecological Characterization. The ACE Basin stands out as an area where effective
cooperation between diverse agencies and interests have come together to guide the
management of community resources.

The boundaries of the projectarea areprimarily basedon watersheds delineatedby
the Natural Resources Conservation Service (NRCS), formerly the Soil
Conservation Service. This use of watershed units to define boundaries is

consistent with an ecosystem approach to resource management and reduces
emphasis on politicalboundaries suchas cities or counties. Management activities
that are planned and implemented from an ecosystem and watershed perspective
reflect the dynamic interconnected nature of the system, and are much more
effective in protection and restoration efforts than strategies which are isolated from
the watershed approach.

Characterization Components

The information and data to be included in the CD is organized into sections and
modules (Figure2). Implemented on a CD-ROM, the product uses a web-
compatible HTML environment to access the text, data, tables, figures and
pictures. The basic text components of the product are the information sections
and the issue-based synthesis modules. The three descriptive information
sections planned include basic ecological conditions in the project area; the
current resource management practices used in or applicable to the project area;
and the socio-economic conditions. A fourth section will serve to hold all the

Geographic Information System (GIS) data layers and other data sets that will be
used to support the first three information sections. Three synthesis modules are
planned involving land stewardship, tourism, and water quality.

The information sections consist of narrativeson a wide variety of topics.
Included are descriptions of the history and current use of coastal resources of
the ACE Basin region. Information on historical land use practices such as land
clearing for agriculture, impounding of wetlands for rice culture, and harvesting
of timber resources provide a record of past resource use. Sections on current
resource use describe agricultural practices, timber management, commercial
and recreational fisheries, upland game management, and suburban, urban, and
commercial development activities. Descriptions of the environmental
conditions of the ACE Basin include the physiography and hydrology,
geomorphology, climate, water and soil characteristics, biogeochemistry, and
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chemical contaminants. The ecological community sections describe the
representative ecosystems, faunal assemblages, and ecosystem functions within
the project area. In addition to the text, tables, figures, and pictures are utilized
to summarize and display information related to the text.
In addition to the descriptive text sections, a number of spatial datasets will be
included on the CD. Data layers andthemes (sets of data layers) coveringUSGS
topographic maps (DigitalLine Graphs), National WeUands Inventory, land use,
wildlife populations, hypsography, hydrography,as well as others can be over
laidto examine spatial characteristics of the datasets. Approximately 30-35
datalayersarebeing assembled for the final product Some of these data layers
have been generated by other organizations, othersarebeing generated by this
project. Tabular data, such as trawl data or sediment contaminants data, will be
attached to the GIS layer. The abilityto displayanduse spatial data providesa
powerful tool for managers to evaluate potential changesto resourcesin an area.
The data will be displayed and manipulatedusing GIS software included on the

CD.

The approach of providing integrated text sections and data sets will allow the
resource manager easy access to information related to specific issues in the
ACE Basin. Some of the majorenvironmental and social problems are land use
and its effects on wildlife habitatand waterquality, economic development in
the face of natural resource protection,as well as others. These are large,
complex problems with many different issues and methods to managethose
issues. In a practical sense, management options are notaimed at the big picture
of land use, but at manageable issues within land use such as zoning types and
boundaries, housing density, and buffer composition and size.

In August of 1997, approximately 30 resourcemanagersand plannerswere
brought together for a workshop designed to identify issues in the ACE Basin.
The goal of the workshop was to break the largeissuesof land use or economic
development into more manageable components that can be addressed and
implemented at the local level. The results of the workshop are summarized in
Table 1. These issues will provide the basis for the development of integrated
synthesis modules on the CD.

The synthesis modules are issue-driven summaries of the ecological, socio
economic, and management aspects of particular issues. The format includes an
overview of the issue, the issue's impacts on the project area, and possible
management options. Each module will provide summaries of the necessary
background information, with links to the detailed text in the information
sections, and any management options that can be used to address the issue.
This provides a single location where a resource manager can find information
about the issue, any background information and data, and discussions of how
other agencies have handled the issue.
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Additional resources included onthe CD include a modeling demonstrations,
searchable bibliography, glossary, and index. The modeling component
priorities are static demonstrations of growth projections, habitat fragmentation,
and nutrient loading. The goal is to present possible changes in land cover,
habitat fragmentation and nutrient loading as aresult of different management
scenarios (e.g. identify where growth is likely to occurbased on current
estimates and characteristics of the region; theeffects of zoning/ nozoning, the
effects of highdensity vs low densityurban land cover).

Oneof the mostusefulcomponents of anecological characterization is the
extensivebibliography developed during the process of thecharacterization.
Digital technology allows the hundreds to thousands of records to be searched
and retrieved by topic orauthor. Two other linked components are a glossary
of termsandanindex. Because of thewidevariety of users and their
backgrounds, aglossary of terms becomes anecessity. This glossary, being
developed by NOAA-NGDC, will be accessed by hypertext linksdirectly from
the text. Indexing capabilities willbe provided to give the usera means to
search for related concepts in other sections of the text.

The text, figures, and pictureswill converted to the now familiar environment of
hypertext markup language (HTML) that is the basis for web based documents.
Except for proprietary software packages, allsoftware components canbe used
on theWorld Wide Web to facilitate the implementation of the product on the
web. The developers workingon the GIS component of the ACE Basin
Ecological Characterization project, are using MapObjects* to provide astand
alone application, to manipulate and display the spatial data sets. The end user
will be able to display, query, and printthe spatial dataprovided on the CD-
ROM. In addition, the userwill be ableto utilize otherspatial datasets
developed by the user or received from other sources.

References

Boesch, D.F., 1996. Science andmanagement in four U.S.coastal ecosystems dominated by land-
ocean interactions. J. of Coast. Conserv. 2:103-114.

Christensen, N.L., A.M. Baituska, J. H. Brown, S. Carpenter, C D'Antonia, R. Francis, J. F.Franklin,
J.A. MacMahon, R.F. Noss, DJ. Parsons, CH. Peterson, M.G. Turner, and R. G. Woodmansee.
1996.The reportof the Ecological Society of AmericaCommittee on the scientific basis for
ecosystem management. Ecological Applications 6(3): 665-691.

Johnston, J.B., 1978.Coastal ecological characterization - anoverview. In: Contributed papers on
coastalecologicalcharacterization studies.Johnstonand Barclay (eds). USFWS FWS/OBS-77/37,66
PP-

Kineman,JJ. and B.O. Parks,eds. 1996.Ecological characterization: Recommendationsofa Science
Review Panel. NOAA Workshop held March 9-10, 1995. KGRD#32 and NOAA CSC/10-967001.
National Geophysical Data Center, Boulder, CO and Coastal Services Center, Charleston, SC. 48 pp.

153a



Parks, B.O.andJ. J. Kineman, eds. 1996. Implementing acoastal ecological characterization
prototype: Proceedings of on Analysis andCharacterization Planning Workshop. NOAA Workshop
heldMarch 15-17,1995. NOAA CSC/10-96/002. Coastal Services Center, Charleston, SC. 52 pp.

George Riekerk South Carolina Department of Natural Resources, Marine
Resources Division

Marine Resources Research Institute

217 Ft Johnson Rd

Charleston. SC 29412 USA
Ph.(803)762-5419
Fax (803)762-5110
rieketkg@mrd.dnr.state.sc.us

Elizabeth Wenner

Eugene J Olmi

Jeff Cowan

SCDNR mrd

Marine Resources Research Institute
217 Ft Johnson Rd

Charleston. SC 29412

(803)762-5050

NOAA, Coastal Services Center
2234 South Hobson Avenue

Charleston. SC 29405-2623
(803)974-6230

NOAA, Coastal Services Center
2234 South Hobson Avenue

Charleston, SC 29405-2623
(803)974-6252

153a



Table 1. August '97 Workshop, Issue Identification

Land use impacts •residentialdevelopment impacts on traditional land use
-environmentally sensitive land use/ development

practices
-how much landdisturbance due to coastaldevelopment

can be tolerated by a given ecosystem

Economic ilmpacts of land use •eco-development issues/opportunities for undeveloped
areas,and the potential for tourism to expand
development opportunities

Land use planning and
implementation

•potential land development
-development and growth management needs and

projections
-regionalplanning/infrastructure
•zoning
-value of traditional land use

Water quality management -land use link to waterquality
-impact of forestryand agricultureon water quality
-maintainingsurface waterquality and existing uses for

fishing, shellftshing in the basin
-impact of increasing impervious surface on water

quality
-identificationof non-point sources of pollution
•permitting activities (wells, septic tanks, docks,

industry)

Habitat integrity -forest fragmentation
-specific habitatdecline i.e. long leaf pine
-wetland losses (all types)
•endangered species management

Local concerns •education of public for support of land use plan(s)
-public misconception (taxes, forestry, habitat loss)
•effect on tax base (of conservation efforts)
-educating public as to the value of the ACE
-acoordinatedeffort to establish practicalcontrols on
ACE for protection from overuse
-public access/use
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Science Writing: A Coastal Model

Nancy F. Riggs, Public Information Manager
Illinois-Indiana Sea Grant College Program

Introduction

Writing about science for the lay publiccontinues to be an increasinglydifficult
undertaking as more and more people are doing just that. Not the exclusive
bailiwick of journalists, writingabout science for the lay public also falls to
educators, researchers, and environmental business staff to name just a few.
While scientists address other scientists in language that they can understand,
communication for the lay public must be written at a level that can be easily
understood by those unfamiliar with the topics under discussion. Sea Grant
focuseson improvingcoastal resources,and contributingto marine literacy is
one of the goals.

The coastal environment offers an excellent opportunity to explore science
writing, and a Sea Grant publication, Reporting on Risk Handbookfor
Journalists addressed this topic several years ago. Wide acceptance of this
award-winning publication was the catalyst for developing a similar resource for
secondaryteachersto reachstudentsbeforetheyenter college wherethey make
decisions that determine their exposure to science and environmental issues.
While the initial identified audience was Englishand journalism students and
teachers, this project has applicabilityacross curriculumsand is also directed to
teachers involved in interdisciplinary projects.

Science Writing Initiative

In support of Sea Grant goals, Illinois-Indiana Sea Grant and Michigan Sea
Grantjointly initiated a science writing initiative targeting a primary audience of
English andjournalism classroom teachers at thesecondary level. The project
was funded by National SeaGrant College Program. A survey of this audience in
three states, Illinois, Indiana and Michigan, indicated that less than six percent
address science writing as a topic in the same manner that such topics as
business writing, sports writing and news are addressed. Although science is
news, particularly when new breakthroughs are discovered, associated issues are
complex and, more often than not, interconnected.

Development

Sea Grant sponsored a focus group to determine the following:
• level of interest among participants and their colleagues in teaching

science writing
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• incentives and barriers to teaching science writing in the English
classroom

• specific materials teachers would find useful in teaching science writing
• value of Risk Handbookas a classroomaid in teachingscience writing

The focus group reached a consensus on the following:
• Interest in teaching science writing was high.
• Barriers included lack of time and lack of appropriate resources.
• The risk concept was too complex for secondary level students.
• Teachers wanted easy-to-use, classroom-ready resources.

In response to the indicated need, Sea Grant developed a resource, Science
Writing: An Environmental Approach, co-authored by two Sea Grant
communicators, University of Illinois Agricultural Communications professor
and a secondary school writing teacher.

The reader will introduce environmental issues in water quality, exotic species,
coastal economic development and fisheries. Introductions will be written in
conjunction with Sea Grant Extension specialists in each area. A collection of
Sea Grant published stories will be included in each chapter followed by teacher-
developed activities. The stories illustrate various environmental issues with the
Atlantic, Pacific, Gulf of Mexico and Great Lakes coastal areas represented.
These stories and activities provide the following:
• introduction to environmental concerns

• examples of science writing
• student assignments to be adapted to local areas

Partnerships and Pilot Testing

An alliance was formed with the Rivers Project based at Southern Illinois
University at Edwardsville, and Science Writing: An Environmental Focus will
be field tested at a Rivers Curriculum Project workshop co-sponsored by the
Friends of the Chicago River in Chicago in July 1998. Following that field test,
the project will be pilot tested in classrooms in the three states this fall before the
planned December 1998 publication.

Dissemination

The reader and associated resources will be disseminated to teachers in the

southern Lake Michigan region and will be made available nationally for
production buy-ins.

Follow-up projects include the following:
• teacher training workshops
• world wide web segment
• additional print and electronic science writing resources
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Additional partnering and funding sources for expanded dissemination continue
to be explored.

Nancy F. Riggs Illinois-Indiana Sea GrantCollege Program
University of Illinois at Urbana-Champaign
63 Mumford Hall, 1301 W. Gregory
Urbana,IL61801USA
Ph (217) 333-8055
Fax (217) 333-2614
nriggs@uiuc.edu
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Coastal Dunes: A Mitigation Approach to the Effects ofCoastal
Storms

Erica S. Rohr, Logistics Management Institute
Norbert P. Psuty, Institute of Marine and Coastal Sciences,

Rutgers University

Over the past few years,coastal communities have seen an increase in the
number and intensity of coastal storms. These communities have experienced
thedestruction of their beaches, dunes, property, and ultimately loss of income
due to coastal storm damage. Coastal dunes have traditionally been viewed asa
form of natural sand storage and an esthetic component of the coastal landscape.
They also serve an additional role by forming anatural barrier to storm surges
and flooding. Based on this protective feature, community interest in
constructing coastal dunesas a mitigation approach to the effects of stormshas
increased. This interest has resulted inan evolution of greater community
involvement with dune/beach interaction and with creating and restoring coastal
dunes. In particular, many coastal communities in New Jersey have developed
community-based coastal dune development and protection programs. This is
an important movement because the ultimate solution to the enhancement and
protection of lifeand property along thecoast relies on local action by the
citizens most directly affected by these concerns. In an effort to foster and to
strengthen community involvement there is a need to develop a programmatic
approach to the application of the protective capabilities of coastal dunes.

Foundation of Coastal Dune Management

The value of coastal dunes as a protective feature has been recognized veryearly
in the coastal management community. In New Jersey, coastal dunes' role asa
protective feature wasestablished in 1930 when the New Jersey Board of
Commerce andNavigation produced the Report on the Erosion andProtection
of the New Jersey Beaches. Whereas thereport emphasized thecontinuation of
structural solutions to reducebeach erosion,the report noted that more
consideration shouldbe given to the protective qualitiesof coastal dunes.
However it wasnot untilafter the March 1984 storm, whichdestroyed muchof
New Jersey's dunes, that the State beganto emphasize dunes as a preferred form
of coastal protection. In 1984, the New Jersey Department of Environmental
Protection (NJDEP) completed Assessment of Dune and Shore Protection
Ordinances in New Jersey, which was an evaluation of municipalities'
management of coastaldunes. The reportconcluded that State expenditures for
shore protection would be the most cost effective if they were to coincide with
programs that protect and create dunes, and that future shore protection
expenditures by the State be conditioned upon municipal adoptionand
enforcement of an effective dune management program (NJDEP, 1984). As a
by-product of the report. NJDEP produced Guidelines and Recommendations
forCoastal Dune Restoration andCreation Projects, which provided dune
restoration and creation techniques to help municipalities plan effective and
environmentally-sound dune projects (NJDEP. 1985). Furthermore, the New
Jersey Office of Emergency Management (NJOEM) has reinforced a
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coordinated government program of dune creation and expansion through
various State Hazard Mitigation Plan recommendations (NJOEM, 1994). In
addition, NJOEM has supported communities by providing funding to restore,
develop, and repairtheir dunes after a disasterwith grants from the Hazard
Mitigation Grant Program.

The state of New Jersey has continued to encourage community restoration,
improvement, and maintenance of dunes through technical and financial
support. As partof this movement, New Jersey's coastal management strategy is
shifting from protection of property toward improved public safety through
coastal mitigation. Coastal dune enhancement is an integral part of this effort.
More recently, the Institute of Marine and Coastal Sciences, with the funding
from NJDEP and NJOEM, developed a coastal dune protection and management
report in 1996. The report, which is ultimately intended to form a manual of
dune enhancement guidelines, provides coastal communities with an
understanding of dune processes and incorporates the elements of an effective
dune management program.

Federal programs did not recognize the attributes of coastal dunes until the
passage of the 1972 National Coastal Zone Management Act. Among the basic
tenets that formed the foundation of the Act was the desire to protect dunes as a
natural protective feature (P.L. 91-583,1972). Under the Act, states could
receive federal funding to develop and to implement the Act's objectives. For
the first time, there was a national impetus for coastal states to promote dune
restoration and maintenance. New Jersey was one of many states to utilize these
funds to implement the Federal Emergency Dune Restoration Program. The
U.S. National Research Council produced a report of the management and
approaches to the problem of coastalerosion (1990). The report lists dune
building as a means to create a reservoirof beach sand and a naturalbarrier
against storm conditions.

Recently, the Federal Emergency Management Agency (FEMA) announced its
intention to use mitigation strategiesas a tool to reduce loss and exposure in
hazardous areas, includingcoastalareas. FEMA has announcedits National
Mitigation Strategy (1995), the focus of which is to remove people from
hazards, provide support for public safety, reduce the costs of recovery
following damage from naturalhazards, and reduce payouts from the National
Flood Insurance Programby 50% by the year 2010. Moreover, in 1995 the
Federal Executive Office zero-funded beach nourishment projects by the Army
Corps of Engineers. This action, coupled with the National Mitigation Strategy,
indicates a continued broad-based withdrawal of Federal support and subsidy to
the coastal communities and the coastal recreation/tourism economy (Psuty,
1998). As the nation's coastal management strategies shift from protection of
property to the enhancement of public safety, coastal dune maintenance can
easily be incorporated into these efforts. And, if the Federal government
continues to decrease monetary support for beach nourishment projects as a type
ofcoastal protection, the buffering abilities of coastal dunes may become a
primary means of protection.

With increasing emphasis on coastal dunes as a form of mitigation, there is an
emerging conflict relatedto management of a dynamic system, such as coastal
dunes, within the context of a spatially-restricted zone between the open beach
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and development. Viles and Spencer (1995) draw attention to the problem of
incorporating differing dune functions within a single management program
whereas Davies, et al. (1995) contrast the application of static management
processes to the dynamic character of coastal foredune ecosystems. However,
both indicate that there are opportunities for compromise based on the
understanding of the natural system dynamics and the application of short and
long-term strategies to reconcile the needs of society within natural system
dynamics.

Integration of Science and Community

An increased community interest and involvement in dune programs eventually
lead to the need to establish effective dune management programs. If coastal
dunes are to be employed to protect communities from the effects of coastal
storms, communities should have a basic understanding of the processes that
influence the creation of coastal dunes and should also have a basic

understanding of the available commitments of space to permit the presence of
dunes; i.e., what dimensions can be set aside to create or enhance the
development of dunes. Most communities will probably have to reach some
compromise position or trade off in committing space for dunes relative to other
uses. This compromise provided the basis for the dune management program
and for all subsequent decisions regarding its implementation.

In the process of achieving some compromise, communities should balance the
level of protection desired with the amount of coastal space available to reach
their goals. The spatial dimensions of a foredune that would protect against a 1-
in-5-year storm level, for example, will differ from the dimensions required to
buffer a l-in-50-year storm. Although a municipality may wish to provide
protection from water levels associated with a l-in-50-year storm, the
beach/dune area may only provide adequate space for a foredune that can buffer
a l-in-20-year storm water level.

An example of the dimensional commitment associated with dunes and storms
protection is the guideline currently proposed by FEMA (1988) related to a 100-
year recurrence interval storm. It is suggested that a pre-storm sand reservoir in
the dune that has a cross-sectional area of 540 square feet above the 100-year
flood level and seaward of the crest of the dune will provide adequate buffering
to survive a 100-year storm. That is a sizeable commitment of space and it
offers protection against a relatively rare event.

It may be more reasonable to incorporate some levels of protection that are
associated with storms that occur more often and flood to lower levels. Creation

of dunes to withstand the flood and erosion with more common events are

within the range of achievabledimensionsand also within a comprehensive
temporal scale as well.

Definition of Objectives

It is important that communitiescreate some objective relative to level of
protectiondesired from their dune program. The establishmentof such a value
translates into some dune dimension and some spatial extent. It translates into
an objective both for initial dunecreation as well as maintenance. It is the basis
for a program that defines a level of effort related to a level of protection.
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The establishment of an objective for dune dimensions is the equivalent to
creating a level of mitigationbecause standards will have to be employed that
are part of an ongoing program. The standards should be based in science and
the needs and resources available to the community should determine the
application. In this regard, it is essential to have information that is both easily
understood and easy to apply.

Dimensional Guidelines for Dune Development and Mitigation

The establishment of guidelines assists communities to determine the
dimensions of dunes that need to be created. And once established, the
guidelines serve as a means of implementing these goals. Dimensional
guidelines serve as a means of maintainingthe prescribeddune dimensions
relative to the desired level of mitigation. Guidelinesensure the goals are
realistic and ultimately achievable. Guidelines incorporateall aspects of dune
management programs: dune creation, restoration and maintenance, dune
bufferingcapabilities, a setback zone, and a dune protection ordinance.

Creation of Dunes

Placement: The amountof protection a dune will provideagainst high water
levels is dependent on its placementand dimensions. The guidelines provide
assistance in determining the position of the dunes relative to the storm tide
position. Enough space will need to be provided to distance the dunes from the
penetration of frequent storms. Otherwise, the dune can become substantially
eroded duringlow magnitude storms andit willnot be capable of providing any
protection against larger events.

Dimensions: In order for a community to achieve its goals, specific dimensions
of a dune need to be maintained. Both the height and width of a dune influence
a dune's protectivecapabilities. The largerthe dune the moreprotection is
afforded.

SandFencesand Vegetation: Once the proper placementand dimensions have
been established, the dunes will need to be created. There are several different
techniques available to communities to create coastal dunes. Dunes can be built
by mechanical manipulation,planting appropriatedune vegetation, erecting sand
fences, or a combination of these methods. The amount of time to reach the
community'smitigationobjective will be dependenton the type of method
chosen.

Restoration and Maintenance of Dunes

Achievement of a community's mitigation objectives is based on the continued
existence of the dune's dimensions. The continuation of a coherent foredune
requires a rigorous maintenanceprogram. Guidelinesestablish procedures
regarding the properplanting techniques and fertilization of regional plant
species and associations, installationand positioningof sand fences, programs
for restoration and maintenance, and creationof ordinances. Vegetation will
need to be replaced and foot traffic will need to be controlled. Pathways should
be established to eliminate indiscriminate pedestrian passage and subsequent
dune destruction. Any changes in a dune system such as blowouts, wash-outs,
or human-induced damage dunes will need immediate attention if the dunes are
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to continue to provide maximum amountof protection. An integral partof dune
enhancement programs is yearly dune maintenance and monitoring. Not only
will aspects of the programs maintain dunes at the proper spatial dimension,
they also can bring various community resources together for a common cause,
creating a feeling of community "togetherness".

Evaluation of Levels of Protection

One aspect of the guidelines will provide an evaluation of the
protective/buffering capability of dunes/beaches of differing dimensions related
to higher frequency storm events, such as the 10-, 20-, and 30-yearrecurrence
interval storms. By using a combination of dune heights and widths, and beach
heights and widths, the effects of storm-surge recurrence intervals with four sets
of waves sizes will be simulated in model forms and resulting levels of erosion
will be presented. One example is in Figure 1 in which a 30-yearstorm surge
elevation is run on a beach with a berm of 150 ft. width, 5 ft. high at the seaward
margin and 10 ft. high at the base of the dune, and a dune which is 10 ft. high
above the beach and is 70 ft. wide at its base. The figuredemonstrates the result
of the model run which shows that the profile would provide protection if the
storm-associated waves reached heights of 10 ft. or 15 ft., but that the dune crest
would be compromised with 20 ft. waves and the dune would be lost with 25 ft.
waves. Similar model runs could be used to evaluateexisting dune/beach
conditions at any site or could be used as the design template to build the dune
to desired levels of protection.

Set-back Zone

Coastal dunes will be subject to increased scarping and erosion if they are not
permitted to shift inland naturally and maintain a distance from the MHT. The
creation of a buffer zone at the inland margin of the foredune supports the inland
continuity ofdune processes, form, and habitat as the dune shifts inland.
Accordingly, the establishment of a buffer zone supports the continuation of a
community's mitigation objectives. Wherever possible, communities should
establish a formal dune buffer areainland of the built dune to permit the inland
extension of the dune processes as partof their dune management program.

Ordinance Formulation

Dune ordinances build upon the guidelines by providing a legal mechanism for
communities to develop programsthat maximize the function and effectiveness
ofdunes; therefore, carrying-out their dune management and mitigation
objectives. In particular, ordinances provide a community with means to
implement the creation, restorationand, maintenance of their dunes. The
essential components of a strong dune ordinance include definitions of the
parameters being regulated, regulationof activities in the dunes, and delineation
of dune creation and maintenance activities.

Coastal Dune Manual

Members of the Institute of Marine and Coastal Sciences at Rutgers University
are in the process of developing a manual of guidelines for dune enhancement.
These guidelines are directed towardcoastalcommunities within the North and
Mid-Atlantic who wish to preserve, enhance, and restore their coastal dunes.
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Because the preservation and restoration of coastal dunes can be almost entirely
a community effort and responsibility, the guidelines are geared toward assisting
them to understand dune processes and to establish effective dune management
programs. The guidelines describe the processes that govern these coastal
dunes, and offer management strategies directed at the community level to
maximize the function and effectiveness of their dunes. Additionally, the
guidelines include a model dune protection ordinance for communities to review
and amend to their specific situations.

Conclusion

Coastal communities benefit from the preservation and enhancement of coastal
dunes, which are an important component of the natural coastal system.
Likewise, there is interest in the abilities of coastal dunes to function as a natural
barrier and mitigate the effects of storm surges and flooding. There is a need to
develop a programmatic approach to enhancing coastal dunes' protective
qualities. Based on New Jersey's experience, there is an opportunity to provide
community decision makers with dimensional guidelines that are related to
objectives of levels of protection. The as semblance of information on
procedures to enhance the objectives of mitigation can be extended to other
areas.

Epilogue

Whereas there is considerable interest in the creation of coastal dunes as part of
a community mitigation effort, it needs to be stressed that dunes do not prevent
erosion and they do not reverse an erosional trend. They do offer protection
from storm surges and they do contribute sand to buffer the rates of shoreline
displacement. Thus, dunes act as a barrier to communities and mitigate storm-
related damage. However, dunes have a finite capacity to provide protection
and buffering. They may be topped by very high storm surges. Although
communities can extend the protective capabilities and other qualities of dunes
through maintenance programs, it is likely that dunes should be considered as a
short- and medium- term protective strategy that is within the capabilities of the
community to perform and that will have to be repeated as part of a continuing
maintenance program to achieve mitigation objectives.
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Figure 1. Simulation of mitigation effects of model dune/beach during 30-year
storm surge and different wave heights.

Erica S. Rohr Logistics Management Institute
Energy and Environment
2000 Corporate Ridge
McLean, Virginia 22102
Ph (703) 917-7106
Fax (703) 917-7511
erohr@lmi.org

160


