
CONSENSUS BUILDING/CONFLICT RESOLUTION IN THE INDIAN RIVER
LAGOON

Amy W. Hart, Indian River Lagoon National Estuary Program

The Indian River Lagoon Region

The Indian River Lagoon region, located along Florida's east central coast, is
one of the fastest growing areas in the country. It is home to more than 750,000
people, 35 identified estuarine user groups, and more than 120 government entities
and non-profit organizations •• many of whom have divergent needs and interests.

Since the early 1900's the region has been noted for a renowned citrus
industry and a significant boat and marine industry. Butperhaps one of the greatest
growth impacts on the region was initiated in 1950 when the one of the five counties
in the region, Brevard County, was selected as the new site for the National
Aeronautics Space Administration. This new identity transformed sleepy towns like
Titusville, Cocoa and Satellite Beach into mini metropolitan areas overnight.
Between 1950 and 1970, the tourism industry dramatically increased as well,
spurring the construction of 130 new airports during the 1960's alone (Derr, 1989).

In retrospect, today many researchers and scientists alike attribute the decline
in water quality and natural resources in the region to this unprecedented, rapid,
largely unplanned settlement, as thousands of people relocated to the fragile
environments along the shores of the Indian River Lagon (Luther 1976).

Since the pioneering years of the early 1900's, the region's population has
rocketed. Many now refer to Florida as "a lost paradise," and "a place of shameful
slaughter, as birds of air, fish of the sea and creatures between suffer" (Derr, 1989).
During the last forty years the population in the watersheds bordering the Indian
River Lagoon has jumped ten-fold from less than 70,000 in 1940 to more than
750,000 today. As man settled into the region, he changed the face of the natural
landscape through clearing, draining, replanting, deforestation, reforestation,
irrigation, and diking. Such changes were needed to allow human habitation of a
hostile environment. For many years, the effects upon the estuarine system of the
Indian River Lagoon by man and his activities went unnoticed. However, it has
become apparent that the Lagoon is not thriving as it once did. Declining fisheries,
decreased numbers of wading birds and other animals, including the eradication of
some species and the overallvisualdeclineof water quality have provideda warning
beacon to those living along its shores. Furthermore, many of today's existing uses
of the lagoon's natural resources appear to be competingand divergent lending little
hope for support of future restoration activities.

The National Estuary Program

In 1990, the region which encompasses 40 percent of the state's east coast
was designated by the U.S. Environmental Protection Agency "an Estuary of
National Significance." Essentially, the region was recognized as (1) having a
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significant diversity of both plant and animal species, (2) being threatened by a
decline in habitat and water quality and suffering from an ever-increasing population
and (3) benefiting from a significant amount of public interest for restoration of the
water body.

Unlike past environmental efforts toclean upwater pollution, the NEP program
attempts to coordinate the efforts of federal, state and local governments in
protecting and restoring the natural resources of Indian River Lagoon. Furthermore,
the program stresses that "society (should) participate in planning rather than being
manipulated by planning" (Chekki, 1979).

Unlike many ofthe 21 National Estuary Programs, the Indian River Lagoon has
benefited from a considerable amount of preceding organized research on the
decline of water quality in the region. Entering its third year of a five-year program,
the Indian River Lagoon National Estuary Program (IRLNEP) has built on prior
research and management efforts by identifying key issues of technical concern
through characterization work.

Developing A Vision

In initiating the process of integrating public understanding and building public
consensus in the planning process, the IRLNEP scheduled a visioning conference,
"Visions For the Future: Lessons To Be Learned" 10 months after the
commencement of the program. At this workshop, citizens, government agency
representatives, non-profit leaders, private industry and community leaders gathered
to gain a sense of vision for the Indian River Lagoon program. The conference
sought (1) to gain insight from the experiences of other NEP programs throughout
the country, and (2) oflered the opportunity for participants to share their own
impressions of the Indian River Lagoon program with the experiences of other
estuary managers. Perhaps the most important opportunity provided by the
visioning workshop was the chance for workshop participants to share their
frustration with the difficult questions and issues raised in trying to accomplish the
goals of planning for the restoration and maintenance of our nation's estuaries.

The visioning workshop offered an initial catalyst to the Indian River Lagoon
program as it provided a spark for discussion and allowed some of the many user
groups tovoice their opinions on 'how torestore the Indian River Lagoon.'

Articulating This Vision

Six months after the initial visioning conference was held in January 1993, the
program released its first draft of the Comprehensive Conservation and Management
Plan (CCMP), offering a draft blueprint for coordinated action in restoring the
estuary. In releasing the draft plan, two major events occurred: the program's
mission todevelop a blueprint for the clean up oftheestuary was clarified andmore
evident to the public and program committee membership. Also, members of the
public began toorganize themselves in relation toissues addressed in thedraft plan.
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Within two weeks of release, the program's office began receiving public input
through letters, telephone calls and attendance at meetings from members of
various interest groups. During early February, program staff scheduled a follow up
workshop on articulating the vision. At this workshop, members of the various
interest groups, citizens, community, non-profit and industry leaders gathered to
hammer out a strategy to integrating public input into the future drafts of the CCMP.
This strategy essentially offered a business plan for gaining public consensus.

Developing A Framework For Action

During the fall of 1993, the program began implementing its strategy for public
input by conducted three action planning forums in the northern, central and
southern sub-regions of the lagoon. The groups utilized a variety of techniques
including focus groups, planning "charettes" to design physical elements of the
group's recommendations and straw poll votes. From the specific recommendations
gained at the forums, staff is currently developing specific action plans for each
major issue. These actions plans have been organized into 14 major categories
including: education, advocacy, funding, land acquisition, coordinated regional
impoundment management, marina pump outs, septic tanks, freshwater discharges,
agricultural discharges, coordinated action planning, resource management, urban
discharges, point source discharges, and water quality data coordination.
Collectively these categories will provide the framework for action in the final draft of
the CCMP, slated for release in 1996.

The framing of these corrective actions will be achieved through special task
forces consisting of technical experts, resource managers, NEP committee
members, interest group leaders and interested members of the public, who have
expertise in one of the fourteen major categories. These task forces will present the
final issue recommendations for restoration of the water body to the public at a
lagoon-wide consensus building and conflict resolution forum. This forum will allow
representatives from business, civic groups and government entities to negotiate and
ultimately express their desire to develop a shared community vision for the
restoration of the Indian River Lagoon.

The Consensus Approach: The Key to the Future

We have learned that long-term trends indicate that continued degradation of
water quality around the population centers in the Indian River Lagoon will continue
unless corrective actions are taken. The consensus approach is enabling the
IRLNEP to clearly identify and resolve problems early, identify cost effective
strategies, maintain flexibility, and most importantly provide for the appropriate
involvement of affected and responsible parties. In utilizing the consensus approach
during the planning process, the IRLNEP is able to bring together the many
interests, define the issues, explore both mutual interests and those which may
divide groups, generate options and reach acceptable solutions for implementation.
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THE ROLES OF SCIENCE IN U.S. MARINE POUCY: SOME REGIONAL

APPUCATIONS
Richard G. Hildreth, University of Oregon

Introduction

This comment tries to clarify the roles science and scientists do and should
play in marine policymaking. It is a shortened version of one which will appear in
the Coastal Management Journal and was supported in part by Oregon Sea Grant.

For purposes of this comment, policy is defined as public sector articulation of
general principles for and specific decisions regarding the conservation and
development of both privately and publicly owned marine resources. Thus, in the
United States, the President, Congress, federal and state courts, state governors,
state legislatures, coastal local governments, ports, and federal and state marine,
environmental, and resource agencies all play important roles in establishing and
implementing marine policy. The roles science plays in marine policymaking varies
tremendously both with the particular issue and the institution making the policy
decisions.

Science is defined broadly to include the methodologies of both the natural and
social sciences. More succinctly, "(s)cience is a method, generally accepted at the
core although disputed at the margins, designed to tell us what is right, or true, or
correct. But science cannot tell us what is better" (Huffman, 1991). What is "better"
is debated and decided in policymaking processes, including those focused on
marine policy.

The Distinctions Between Science and Values in Policymaking

Most marine policy decisions are resource allocation decisions, either through
direct allocation of publicly owned or controlled resources such as seabed minerals
or fish or indirect allocation through regulation of private resource utilization. It
hardly makes sense to proceed with such "allocative or distributive choices without
first factoring in the contributions of the scientific community" (Young, 1989). But
marine policy decisions also involve the personal values and beliefs of those making
the decision and those affected by the decision, as well as scientific knowledge
about natural and social processes. Thus "the distinction ... between science and
values ... is fundamentally important to legitimate public decision making"
(Huffman, 1991). A principle goal of any marine policymaking process that purports
to be scientifically based should be to maintain as clear a separation of science from
values as possible. The current Endangered Species Act process is a pretty good
example of separating scientific truth (listing) from value (economic factors are taken
into account in designating critical habitat and implementing recovery plans). If the
respective roles of fact and value are obscure, decisionmakers cannot be held
responsible either for their scientific errors, or for their policy judgments. (Graham &1
al., 1988).
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On the other hand, "(sjcience when it is accepted as a justification for policy,
becomes a tool for circumvention of the democratic process. .. . The tendency to
justify policy decisions on the basis of science is pervasive in the U.S. regulatory
system. . . . The challenge is to preserve the objectivity of the scientific process
while avoiding scientific domination of the policymaking process" (Huffman, 1991).
Otherwise, policymakers will not be politically responsible for the value choices they
make.

Achieving Timely Scientific Input

Four norms of environmentally responsible conduct have emerged from the
processes surrounding the June 1992 UN Conference on the Environment and
Development. They emphasize sustainability, biodiversity, polluter pays, and a
precautionary approach to resource use. Public ownership of most marine
resources supports a thoughtful, go slow, or precautionary approach to marine
resource use which reflects the latest scientific thinking. Even so, the timetables for
marine policy decisions do not always mesh well with those of scientific research
resulting in marine policy decisions without significant scientific input. The rates and
processes of scientific discovery are not always predictable, so the amounts of time
and money required to generate information relevant to a pending marine policy
decision cannot always be known in advance.

Despite the legitimate concern for maintaining at least a conceptual separation
between facts and values, in the end for the increased use of science in marine
policy making, scientists themselves will have to be willing to accept more temporary
or part-time involvements with the policymaking bodies. In other words, natural and
social scientists must be willing to serve on boards and commissions and participate
in other forums which make marine policy decisions. Non-scientists such as
attorneys (Symposium, 1992) and politicians are willing to make policy decisions and
exercise their judgment and influence based on whatever information is available;
scientists should be willing to contribute their judgment to marine policy decisions
even on issues where more research clearly is needed.

Lessons for Regional Action of Marine Environmental Issues

How can approaches to marine science and policy be usefully applied?
Consider the case of regional action on marine environmental issues.

According to Trippier (1992), differing environmental sensitivities and resource
uses mean that uniform global standards are not appropriate. Then the challenge is
to identify the relevant marine regions, a task of both science and policy. Once
regions have been identified at least tentatively, the next step can be an effective
scientific analysis to consider the full range of activities in the region, to ascertain
where the problems are greatest, to prioritize concerns and assess possible counter
measures, again a mixture of science and policy. The next step is political
commitment to the assessment and acting on its recommendations. Finally, there is
the need for effective administrative mechanisms to translate, implement, monitor,
and enforce the response measures agreed upon. Initially it appears that most
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marine environmental problems are coastal in nature and often relate directly to
development pressure but the priorities for action vary according to the scale of
activities involved and local environmental characteristics. This underlines the need

for a sound scientific assessment as the starting point for more effective regional
action (Trippier, 1992).

In the United States, regional action on marine environmental issues has
proceeded the furthest in the Gulf of Maine, Gulf of Mexico, and Pacific Northwest
regions. The Mitchell bill, formally the South Carolina Fish Hatchery Act of 1990,
Title IV, Regional Marine Research Programs (Public Law 101-593), established nine
regional marine research programs for those three regions and six others.
Considerations of both science and policy were used in defining the marine regions
recognized by the legislation. Regional boards consisting of federal and state
appointees, most with marine science backgrounds, were established.

For the Gulf of Maine, research is being carried out pursuant to the 1992 Gulf
of Maine Research Plan prepared pursuant to the Mitchell bill (Gulf of Maine, 1992).
Completion of the research and monitoring identified in the Gulf of Maine plan
should provide the sound scientific assessment needed as a starting point for more
effective regional action. The plan's 10-year goal is to work toward development of
a suite of models that collectively simulate how the Gulf of Maine ecosystem and its
interacting components function naturally, and under stress. The two overarching
societal concerns to be addressed by the plan are:

1) Contamination of the Gulf of Maine either degrades living marine resources
or alters ecosystem structure.

2) Physical changes to habitats in the Gulf of Maine alters ecosystem
structure and functioning.

According to the plan, addressing these issues requires scientific information
on:

1) The patterns of contaminants; their sources, transport, and cycling; and
their biological effects.

2) The physical, chemical, and biological factors causing noxious and/or
excessive phytoplankton concentrations, and the effects of these
concentrations on the ecosystem.

3) The natural variability of the Gulf of Maine ecosystem in order to distinguish
natural from human-induced changes.

4) The susceptibility of the Gulf to dissolved oxygen depletion.

Of these scientific informational needs, the highest priority for initial support are
those concerning transport and cycling of contaminants and the causes of noxious
or excessive phytoplankton concentrations (Gulf of Maine, 1992).
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However, for full consideration of resource user activities in the Gulf of Maine
region, ascertaining where problems are greatest, prioritizing concerns, and
assessing possible public and private sector responses, the appropriate focal point
would seem to be the Gulf of Maine Council on Marine Environment established by
the states of Massachusetts, Maine, and New Hampshire and the provinces of Nova
Scotia and New Brunswick (Hildreth, 1991). The Council has developed and begun
implementation of a specific 10-year Gulf of Maine Action Plan the goal of which is
"to maintain and enhance marine environmental quality in the Gulf of Maine and to
allow for sustainable resource use by existingand future generations" (Gulf of Maine
Council, 1991).

Under the Mitchell bill, regional marine research plans for the Gulf of Mexico
and the Pacific Northwest also have been prepared (Gulf of Mexico, 1993; Pacific
Northwest, 1993). The Pacific Northwest plan identifies regional marine
environmental issues involving chemical contaminants, habitat alterations, declines in
natural populations, and human health issues. Natural perturbations, catastrophic
events, and anticipated trends in environmental conditions are evaluated based on
existing data and research. Pacific Northwest regional marine research needs fall
into three principal groups:

1) Investigating the natural system in order to detect and understand
ecosystem change.

2) Alteration of marine and estuarine habitats due to anthropogenic activities
and natural phenomena.

3) Fate, affects, and transport of contaminants in the marine ecosystem.

The needs were identified through an extensive survey of Pacific Northwest
researchers and resource managers. The Pacific Northwest regional board
consciously excluded from the plan resource management agencyoperational needs
involving applied techniques such as methods for controlling ghost shrimp or
cleaning oiled birds. The priority needs identified in the plan lean towards
understanding basic processes and background conditions in the Pacific Northwest
marine ecosystem. The relatively small but very important areas of that ecosystem
which suffer from contamination and habitat degradation are well represented in the
identified research needs.

Research priorities for funding under the Gulf of Mexico plan are:

1) Develop a comprehensive conceptual ecosystem model of the Gulf of
Mexico.

2) Study the physical and chemical processes and ecosystem ecology of the
nearshore zone from the shoreline seaward to a depth of approximately 25
m.
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3) Study the offshore zone, seaward of the 25 m contour including the outer
reaches of the continental shelf, the continental slope, and the abyssal
plains.

As an effector of the coupling between the offshore and nearshore zone, the
Loop Current and its impact upon the Gulf ofMexico isa priority topic ofstudy (Gulf
of Mexico, 1993).

Using a dichotomy developed by Tuohy based on prior work by Jasanoff, the
Gulf of Maine, Gulf of Mexico, and Pacific Northwest Research plans are built
around "research science" subjected to the traditional peer review and other
standards of scientific research, rather than "regulatory science" performed
principally to comply with legal requirements such as statutory timetables with the
resulting studies often being unpublished (Tuohy, 1993). While the Gulf of Maine
region has received federal research funds to begin carrying out its plan, no such
funds have yetbeen appropriated for regional research in the Gulf of Mexico, Pacific
Northwest or any of the other regions established by the Mitchell bill.

Furthermore, there is no regional political body for the Gulf of Mexico or the
Pacific Northwest equivalent to the Gulfof Maine Council on the Marine Environment
for coordinating state implementation of and management responses to the Gulf of
Mexico or Pacific Northwest plans. The Pacific Northwest situation is complicated
by the fact that two other regional boards established under Public Law 101-593,
Alaska and Southern California, have overlapping interests in the ecosystems and
resources covered by the Pacific Northwest Plan. The Pacific Northwest Regional
Research Plan recognizes these issues aswell as the challenge ofcoordinating with
British Columbia on transboundary issues of mutual concern. The Gulf of Mexico
plan recognizes an overlapping concern in the Florida Keys with the adjacent South
Atlantic board established by Public Law 101-593.

A proposed interstate compact between the four west coast states, Hawaii, and
British Columbia to support coordinated regional ocean resources management has
not been adopted. Thus implementation of the Pacific Northwest regional research
plan will depend upon the Pacific Northwest regional board's success in maintaining
good communication with researchers and resource managers throughout the
region. Fortunately, oil spill response among the four west coast states and British
Columbia will continue to be coordinated by the States-British Columbia Oil Spill
Task Force established in 1989.

For several years prior to the enactment of Public Law 101-593, through its
Gulf of Mexico Program (GOMP) the federal Environmental Protection Agency has
attempted to coordinate a regional response to Gulf of Mexico pollution problems.
The Gulf of Mexico regional marine research plan (GOM RMRP) sees the two
programs' roles as complementary:

The GOMP and the GOM RMRP are complementary and supportive by
design. The GOMP characterizes environmental challenges, and directs
resources at assessments, demonstration efforts and implementation of
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needed actions, abatement and control measures, and best
management practices. Through its structure, the Gulf of Mexico
Program solicits input from the general public and resource users groups.
GOMP projects provide the opportunity for the general public to become
involved in rectifying and mitigating environmental degradation. Because
of the mechanism through which the GOMP is funded, basic research
cannot be funded as a (unction of the GOMP (Gulf of Mexico, 1993).

No other regional programs have been proposed to carry out scientifically
based marine policymaking in the Gulf of Mexico.

Thus, as Trippier (1992) recommends, in the Gulf of Maine, Gulf of Mexico,
and the Pacific Northwest relevant marine regions have been identified and effective
scientific analyses proposed to consider the full range of activities in the regions to
ascertain where problems are greatest, prioritize concerns, and develop
management responses. Through the Gulf of Maine Council there also appears to
be some regional political commitment to the assessment and a will to act on
recommendations that is so far missing in the Pacific Northwest and the Gulf of
Mexico. Several studies useful for creating such political commitment in the Pacific
Northwest are available (Cicin-Sain et at.. 1990; Hildreth, 1991; Hildreth elal-. 1989).
The federal Environmental Protection Agency's Gulf of Mexico Program has yet to
develop regional political commitment to implementing actions recommended in the
Gulf of Mexico Regional Marine Research Plan. None of the three regions has yet
developed effective administrative mechanisms to translate, implement, monitor, and
enforce responses to the problems identified. An issue deserving further
consideration by the Clinton Administration is how the federal government can best
support and incorporate the results of regional efforts into federal marine
policymaking.
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THE ROLE OF HYPERMEDIA IN ON-SITE DATA ANALYSIS: A CASE
STUDY OF MASONBORO, NORTH CAROUNA
Jeff Hill, University of North Carolina at Wilmington

Robert Buerger, University ofNorth Carolina at Wilmington
John Taggart, North Carolina National Estuarine Research Reserve

Natural resource researchers on the southeastern Atlantic seaboard are
blessed with not only an abundance of natural resources, but a wide diversity, as
well. Yet, this plenitude also provides the impetus for conflicts in utilization of these
natural resources. Nowhere are these conflicts more evident than Masonboro Island,
a component of the North Carolina National Estuarine Research Reserve. Driven by
forces ranging from preservation, and conservation to outright despoliation,
Masonboro Island is an area of particular concern. Far from being merely an
academic interest, the island is an indicator, the health of which affects the region
economically, ecologically, and spiritually. It is only through collaboration of
concerned individuals, resource administrators, and legislators that Masonboro
Island can be managed to accommodate divergent uses without grievous
consequences. Yet, sound management must be based upon sound research, with
data gathered and analyzed within the context of that most relevant laboratory, the
island itself.

The intent of this project was therefore three-fold. First, a hypermedia-
based database of environmental and recreational impacts on Masonboro Island was
developed based upon longitudinal photographic, graphic, and textual data. Second,
this database will then be utilized for both continuing on-site longitudinal research
concerning barrier island impacts. Finally, the system can then assist in the
management of the these resources in orderto mitigate such impacts.

The Role of Computers in Research

Computers have long been applied to analysis of data in natural resource
research. Nonetheless, until recently, such analysis was limited by two primary
constraints. First, the processofanalysis was contextually removed in both time and
space from the actual site in which the data were derived. Second, the data were
rooted in a single medium, usually quantitatively and numerically oriented. Such a
format often precluded managers, particulariy those with limited computer skills, from
utilizing them. However, recent technological innovations, as well as shifts in the
paradigms underlying data gathering, analysis, and presentation have freed
researchers and managers from these constraints.

Among the most notable of these innovations is the development of truly
portable computing which possesses the power of many desktop and
mini/mainframe systems. Most recent, and relevant, is the emergence of quality
color displays on these notebook, or laptop systems. This mode of computing
provides researchers with varying degrees of freedom from the constraints of the
laboratory and office. Of critical importance, however, is the ability to analyze
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voluminous and complex data on-site, rather than post hoc. In comparative studies,
this allows an immediacy not previously available.

A second innovation which has proven not only to be a technological
extension, but a conceptual one as well, is hypermedia Hypermedia allows one to
navigate a vast field of data consisting of varied formats, including text, graphics,
photographs, and sounds. However, the distinguishing feature of hypermedia is that
it allows the user to create linkages and cross references between data which assist
him or her in more fully understanding and assimilating the "big picture" which the
data encompasses. The critical issue in this method of data analysis is that it does
not predispose the user to examine the data from a prescribed perspective. Rather,
the user is free to "play" with the data in an intuitive manner, allowing him or her to
create a "personal understanding" of it, and thereby apply it as is most appropriate.
Combined with portable computing, a hypermedia-based system provides
researchers and managers with a new mode of on-site data analysis.

A Day in the life of a Resource Manager

It is a beautiful, sunny day with a slight salty breeze blowing through the
live oaks, typical of a fall day in Wilmington, NC. Aboard the mighty research vessel
Beluga, the resource managers of the Masonboro Island Reserve component, along
with researchers from the University of North Carolina at Wilmington, motor toward
the island. Upon landing, the team begins its examination of recreational impacts of
the past season.

Having traveled not more than 50 meters, the team comes upon the first
site: a campfire ring with a rustic shelter built of flotsam. "Is this a new site?" asks
Lynn, the head of the management team. "Not sure, let's check and see," replies Jo,
a research assistant. Opening her pack, she removes her portable computer. "Let's
see where we are," she says, as the Global Positioning System transceiver
downloads the coordinates to his computer, pinpointing their location on a map of
the island.

While examining the displayed map, they recognize this site as having been
previously logged into the database. "Let's have a look at the history of the site,"
says Lynn. Upon clicking its icon, photographs of the site taken over the past year's
visits are displayed, along with notes and drawings which the researchers had
entered. "Look how the site has begun to recover. See where the vegetation has
begun to reappear? Let's make a note to ourselves to look at this next time we're
here." Clicking on an icon once again, the computer records her as she says, "Note
for the spring data gathering: keep track of the regrowth of vegetation surrounding
site SSS 1."

"Let's make a few more notes about this site before moving on." Clicking on
another icon, her personal notebook pops into view. While typing notes about the
site, she decides a drawing would help to clarify her description. Another click, and
graphics tools appear in her notebook. Finishing her entries, the final step to
inventorying the site is to take a picture of its current state. Retrieving the digital
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camera from her backpack, she takes a couple of shots which are downloaded into
the database. "There, that ought to do it. Let's note that location from the GPS so
we can specifically look at this site on the satellite image of the island. Ready to
move on?"

Project Description

Far fetched? Not really. The technology to develop such a system exists.
The integration of these components is the long-range goal of this project. Currently,
the first stage of this project has focused upon development of the hypermedia
database.

The initial opportunity to implement a hypermedia system on a portable
computer presented itself in examination of the recreational impacts on Masonboro
Island, through funding provided by the North Carolina Division of Coastal
Management and the North Carolina Sea Grant program. Longitudinal data had
been, and is continuing to be, derived in photographic, graphic, and textual formats.
Utilizing MacroMedia Authorware Pro 2.0 and a Macintosh Powerbook Duo 210, a
hypermedia system integrating these.data was developed. This system, as it exists,
allows researchers to gather, examine, manipulate, and perform comparative
analysis upon this longitudinal data, in all available formats, on-site. Further, this
system provides the functionality and ease of use which will allow managers of
coastal resources to monitor and assess impacts, as well.

Upon entering into the system, the user is presented with a simplified map
of Masonboro Island. Given the size of the island, as well as the intense clustering
of many impact sites, the user is able to zoom into the map to better isolate
individual sites. Once an site of interest has been located, the user clicks on that
icon, which displays the longitudinal data which exists about the site. Photographic,
graphic, textual, and verbal data relevant to the site are available at the click of a
button. A user notebook pops up at the click of yet another button, as does a voice
input system.

A unique adaptation of the hypermedia system focused upon its refinement
in order to accommodate a wide variety of natural resource databases. Of particular
interest was the modification of the database structure in order to accommodate a
pictorial "data layering system* wherein identified recreational and environmental
impacts can be displayed as an independent overlay, as can additional data, such
as sea turtle nesting sites. Such an approach may be found to assist in the
identification of multiple sources of impact and the resulting conflicts. However, most
importantly, using this approach will allow the resource manager to focus upon
proactively recognizing and attending to such impacts, rather than attempting to
resolve them retroactively.

Future Directions

The primary short-term goal of this project is to test the efficacy of the
hypermedia database through close collaboration with managers and researchers.
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Once the system has been refined to accommodate input and evaluation from these
groups, additional databases relevant to Masonboro Island will be integrated into the
layering system, such as flora, fauna, and archeological sites. The intent will be to
develop a comprehensive database focusing upon Masonboro Island.

To increase the functionality, relevant technologies, such as GPS and
digital photography will be integrated into the system as funding becomes available.
With the cost of such "high technology" dropping rapidly, such tools will soon prove
to be indispensable to the resource manager.

It is also the intent of this project to apply this model to various diverse on-
site research and management issues, particularly those involving resource
management conflicts, such as grazing in arid lands and fragile ecosystems. In
essence, this system will be able to be applied within a wide variety of disciplines,
thereby diversifying the potential for additional research and collaborative
opportunities.

Perhaps the most vital aspect of the intended development path is the
utilization of the hypermedia paradigm. Due to the adaptability of the proposed
system to individual use patterns, the system will be functional not only within
research and management environments, but in instructional environments, as well.
Within this context, the focus will turn toward the adaptive capabilities of the system
provide for self-directed learning.

Jeff Hill, Robert Buerger, and John Taggart
University of North Carolina at Wilmington

601 S. College Rd.
Wilmington, NC 28403-3297

PH 910/395-3264

Internet: hilljOvxc.ocis.uncwil.edu
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RESPONDING TO COASTAL POLLUTION VIOLATIONS
Catherine M. Houlahan, Science Applications International

Mark Klingenstein, Science Applications International

A passenger cruise line was recently fined approximately $500,000 under
U.S. statutes on the basis of a videotape made by passengers showing vessel crew
throwing bags of garbage overboard. As a private citizen enjoyed the beach or out
on a cruise, or as an employee who happens to be conducting field work in the
coastal or marine environment, you too may find yourself in the position of observing
an activityor a situation that you think may be illegally polluting coastal waters. You
may even be in the position of capturing such an activity on film, or of being able to
talk to someone who knows something about what happened. In any case, you may
feel that you should, or could, take some steps to report such incidents to "the
proper authorities." Who are the appropriate authorities? What should you do to
report a potential violation? What should you avoid doing? Whose responsibility is it
to follow up on your report?

The U.S. statutes that govern coastal and ocean pollution are primarily
enforced by the U.S. Coast Guard, although the Environmental Protection Agency
(EPA), the Corps of Engineers (COE), the National Oceanic and Atmospheric
Administration (NOAA), and other federal and state agencies also have an
enforcement role, depending on the statute. This presentation is intended to
familiarize audience members with principal marine and coastal pollution statutes,
instruct them on the basics of recognizing and responding to violations under these
statutes when appropriate, and documenting observations in a way that would be
admissible in enforcement actions.

For the purposes of illustration, the presentation will focus on: the Marine
Protection, Research and Sanctuaries Act (MPRSA); the Clean Water Act (CWA)
Section 312; the Shore Protection Act (SPA); and the Act to Prevent Pollution from
Ships (APPS). After a brief explanation of what constitutes violation under these
Acts, several scenarios will be suggested for which it would be possible for an
observer to respond. The safety and advisability of proceeding as a citizen will be
addressed, and the basics will be covered on how to collect information that would
be helpful and usable in any enforcement proceedings that may result. An overview
of what agencies have primary enforcement responsibility wilt also be provided,
along with information about contacting them to report possible violations of pollution
statutes.

Catherine Mills Houlahan

Science Applications International Corporation, Suite 200
22 Enterprise Parkway

Hampton, VA 23666
PH 804/838-3763

133



Mark Klingenstein
Science Applications International Corporation

690 Kinderkamack Road

Oradell, NJ 07649
PH 201/262-5000

134



LAW, REUGION, AND ENVIRONMENT IN THE SOUTH
Laura S. Howorth, University of Mississippi

It is no secret that the southern region of the United States takes its religion
very seriously - it's not called the "Bible Belt"for nothing. Primarily fundamentalist in
outlook, the region draws upon a strong heritage of Protestantism that calls for a
literal interpretation of the Bible, individual access to the Divine, an ethical code
based on personal morality, and an informal approach to worship.

The South's fundamentalist outlook can also be seen in its attitudes toward
law and government. Traditionally, it is a region that is politically conservative,
fiercely patriotic, and like its reading of the Bible, favors a literal interpretation of
principles of separation of church and state, most religious southerners have had
little problem using the legal system to promotetheir ideas of a Christian society.

Finally, one cannot talk about the region without talking about the
environment. As a subculture, the South is a web of traditions, and many of those
traditions are based on an almost physical link to the land. Indeed, since the
beginning of settlement of the area, the bond between the southerner and the land
has been a strong one. Thus, in attempting to understand the area one can ask:
how have people living in the South affected the environment? How have
environmental conditions affected the society living under its influence?
Furthermore, what roles have religious belief and views about government played in
forming and shaping this intense relationship between culture and nature?

I will look at the relationshipof law, religion, and environment in the South.
By focusing on a specific environmental issue or geographic area within the region, I
intend to investigate how, both historically and currently, the southerner's relationship
with the environment has been shaped by primarily fundamentalist attitude toward
religion and government. An examination of southern views of the environment will
be helpful to policymakers as they seek to develop policy that will take
environmental protection into the 21st century.

Laura S. Howorth

University of Mississippi Law Center
University, MS 38677

PH 601/232-7775
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