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More than 75% of the Gulf and Atlantic coasts of Florida are bordered by
estuaries and most of the Florida land mass occurs in watersheds that empty
into estuaries. As such, Florida's estuaries are extremely important natural
and economic resources. Some 30 years ago, when exponential population
growth and intensive development of Florida's coastal and estuanne
resources began, with little regard for the sensitivity of these ecosystems,
severe loss of habitat and estuarine functional integrity ensued. Between
1970 and 1980, through combined federal, state, and local efforts, a
measure of control was achieved over estuarine resource exploitation.
Several systems have already responded positively to restorative and
remediative measures (Tampa Bay NEP, 1995). However, pressure on these
systems remains high and continued population growth accompanied by
changing demographic trends and a relaxation of regulation ensure that
enormous challenges lie ahead for the continued development of sound
habitat protection practices and sustainable resource utilization in Florida's
estuaries.

The Florida Sea Grant College Program has a long history of funding
estuarine research. However, it is considered that a defined research theme
area focused on problems associated with future challenges in the estuarine
resource management will permit academic scientists to more efficiently
target these problems. Such a response will facilitate research by
government agencies and address society's needs for both access to and
quality of estuarine resources. The first step toward the development of
this estuarine research theme area has been a study of the state of Florida's
estuaries and of future needs in estuarine research. This paper summarizes
the findings and conclusions of that study.
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Approach

Ten estuaries were considered in this study: the Lower St. Johns River
(SJR), the Indian River Lagoon (IRL), Biscayne Bay (BB), Florida Bay
(FB), Rookery Bay (RB), Charlotte Harbor (CH), Tampa Bay (TB), the
Suwannee River Estuary (SRE), Apalachicola Bay (AB), and Pensacola Bay
(PB). Several methods were used to collect data and to examine concepts
pertinent to the development of the estuarine research theme area. These
included:

Literature searches: The 10 estuaries studied were chosen because they: (a)
reflect the range of environmental, demographic and socioeconomic
variability characteristic of Florida and (b) have been the focus of previous
study such that a data base of information was available. Our efforts
centered on summary documents, but we also examined data reports,
journal articles and other published materials.

Interviews and meetings: Telephone conversations and face-to-face meeting
were conducted with personnel at management agencies (e.g., water
management districts, NEP's) and outreach organizations {e.g., Sea Grant
Extension Program). Visits were made to various institutions {e.g., Office
of Ocean Resources Conservation and Assessment, Florida Department of
Environmental Protection) to discuss concept development, technology
issues, and data product availability. The interview process augmented our
literature searches, providing insights into the literature.

Meetings with university faculties: Because Sea Grant is an academic
research program, the involvement of academics in the process of
developing a research theme area was considered crucial. Meetings were
conducted with the faculties of several state universities to solicit their
perspectives on needs in estuarine research and on the ability of Sea Grant
to address these needs.

Formation of an estuarine theme area panel: Because of the broad scope
of this project, we convened a multidisciplinary panel of academics with
expertise that encompassed the breadth of issues to which Sea Grant's
estuarine research program might respond. The panel was composed of
physical and biological scientists, a resource economist, an academic
attorney, and a professor of urban and regional planning. The purpose of
the panel was to advise on issues and to provide perspective on the
interpretation of information and production of reports. Several members
of the panel prepared white papers on key issues that were identified during
panel deliberations. These dealt with: the importance of understanding
hydrodynamics when attempting to manage estuarine resources; the
definition of a functional estuary; and, the potential for incentives-based,
rather than regulation-based, management in future estuary policy
development.
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Our actual goal in this project transcended the objective of simply
summarizing the existing literature and locating information gaps.. Instead,
we sought to identify a product that was uniquely academic, which could
contribute in real ways to efforts at the agency research and managerial
levels to enhance the sustainable use of estuarine resources and to promote
enlightened development in watersheds. We also sought a synthesis, i.e., a
set of overarching principles pointing toward some general directions along
which a research program could be developed.

Findings

The state of Florida extends through six degrees of latitude, encompassing
subtropical to temperate climates. Florida's estuaries reflect a multitude
of geomorphologies and ecosystem and habitat types. They are subject to
human impacts ranging from minimal to extreme. There is no single
"typical" estuary in Florida. However, certain generalities are possible.
From these generalities, one can identify classes of issues that reflect
concern within the management community. Prioritization of these issues
by their relative importance across the field of estuaries that was studied
(i.e., by summing the priority weights for each issue across all estuaries)
provides a rough ranking that identifies the issues of broadest concern
within the state. We consider both the general characteristics of Florida's
estuaries and the issues of concern below.

Attributes that characterize Florida's estuaries - Florida's estuaries tend to

be lagoonal or dispute lagoonal in geomorphology, and they are frequently
shallow, except where dredged. In general, they are small to moderate in
size (usually <500 square miles) but they have moderate to large
watersheds (ca. an order of magnitude greater surface area than the
estuary). Riverine estuaries are more abundant in the north and on the
west coast and panhandle than in the south and southeast. Frequently,
tributary rivers cross state boundaries. The estuaries encompass numerous
habitats which, south of ca. 28° N latitude, tend to be characterized by clear
water, sea grass dominated henthic communities (that may, through both
natural and human perturbation, periodically become more turbid,
plankton-dominated systems) and mangrove-dominatedemergent vegetation.
To the north, the estuaries are turbid salt marshes, typical of the estuaries
of Georgia and the Carolinas. Virtually all of the estuaries in the state
exhibit some evidence of human impact. However, estuaries in the Big
Bend area, on the northwest coast and eastern panhandle (Suwannee River,
Apalachicola Bay) tend to he less impacted than those in the south and
southeast. Frequently, certain segments of the estuaries are heavily
impacted, while other segments that are more pristine {e.g., SJR, IRL, and
PB).

Priority issues in estuarine management —Table 1 summarizes the concerns
of the management community on key issues that are recurrent in the
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literature. Although the priority weightings are somewhat subjective, they
permitoneto roughly characterize theenvironmental concerns of managers.
It is important to note, however, that priorities may be quite different at the
local level. Table 1, while useful for identifying issues, is not appropriate
for setting management priorities.

The three issues most consistently considered as problems of significant
concern were: (1) non-point source contamination; (2) habitat loss; and (3)
modification of flows (hydrology). Specific communities view these
problems in different ways but in most cases they relate to changes
occurring in the watershed (which affect the estuary). They reflect the
impact of changing land use practices coupled with the management or non-
management of freshwater flows (see for example, SWFWMD 1993). And
finally, they point to the difficulties of ameliorating the impacts of non-
point source contamination and the lack of necessary information for
discriminating between natural andanthropogenic forcing of environmental
variability in estuaries.

Conclusions

Ultimately two factors, hydrology and cyclic environmental variability, are
key to understanding estuarine functional integrity. We suggest that they
represent fundamental themes for future research on Florida's estuaries.

There is evidence that the role of freshwater in the maintenance of
ecosystem function has not been carefully considered in many estuaries
(e.g., RBI, CHI). The estuaries are not mentioned in the state's water
policy. Research is needed to describe the hydrology in relation to the
ecosystem and to identify the links between the movement of water
(including groundwater), the changing landscape and estuary function
(Smith, 1996).

Estuaries are now recognized as "pulsing" ecosystems that are constantly
variable (Odum el al., 1993). Although variability can be chaotic or cyclic,
it is the latter which is predictable. Many of the biological indicators used
in management exhibit cyclic variability on time scales of 10to 100 years.
Interpretation ofenvironmental data isgreatly facilitated byanappreciation
of cyclic variability on these scales. And the risk of misinterpretation of
data may increase substantially when cyclic variability in the data is not
accounted for.

The development of an estuarine research themearea by Sea Grant may be
coupled totheorganization of research consortia with government agencies.
These will ally scientists from the academic and public sectors and focus
research on specific and complimentary problems in selected estuaries.
Such an approach will allow Sea Grant to achieve a more significant
research product than if it works alone and it will avail agencies of unique
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and diverse academic capabilities. The consortial approach should extend
further, to efforts at standardizing research protocols, and developing and
disseminating GIS products.

It has been predicted that in the near future the classical legislative
approach to estuarine regulation may be obsolete. In the absence of
regulation, it is suggested that management may be possible through
incentive (Christie, 1996). Incentive-based policies can only succeed,
however, when the public is aware of the issues and recognizes the value of
the resource. Perhaps the greatest challenge to the Sea Grant Program will
be on its outreach network. It will be the function of education and
extension services to develop that sense of public awareness that is necessary
to support incentives-based management policies for Florida's estuaries.
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Table I. Environmental quality issues (problems) identified in the literature and the priority of
each issue ineach of theestuaries studied. Values in() are theranks of each issue relative to the

Problem SJR IRL BB FB

Estuary
RB CH TB SRE AB PB

Non-Point

Sources(l)
3 3 3 3 0 3 3* 0 3 ~3

Habitat

Loss(2)
2 3* 3* 3 3 3 3* 0 0 3

Flow

Mods<3)

0 3 3 3 3 3 3 0 0 2

Septic
Syst.(4)

3 3 0 2 0 3 0 2 3 2

Eutroph-
ication(S)

1 3* 3 3 0 3 3* 0 0 2*

Turbid-

«y(6)
0 2 1 3 2 2 3» 0 0 2

Wet

lands Loss(6)
2* 3 3* 0 0 3 3 3* 0 0

Fisheries

Biodiv.(7)
0 2* 2 3 0 2 2 0 0 3

Toxics(7) 1 1 2 1 0 2 2 0 2 3

Point

Srcs/STPs'tf]
2

1

2» 2 0 0 1 2* 0 0 3*

DO/BOEK9) 3 2 2 0 0 0 0 0 1 3»

Dredg-
ing(10)

2 2 1 0 0 0 3* 0 0 2

Bact/

Pathogens(lO)
3

1

2 0 0 0 2 0 0 1 2

Industr. 1

Wastes(ll)
0 2 0 0 3 0 0 0 3*

Priority. 0=minimal or not mentioned: Ilocalized problem or low priority; 2= moderate priority
orof general concern; 3=significant problem, great concern
'STPs =sewage treatment plants. "Aremediative program iscurrendy in place.
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INLAND MARINE WATERS OF

BRITISH COLUMBIA AND WASHINGTON:

WHAT HAPPENS WHEN SCIENTISTS

STEP OUT OF THEIR ACCUSTOMED ROLES?

Andrea E. Copping, Washington Sea Grant
Program, University of Washington

Introduction

In 1993 six scientists from British Columbia (Canada) and Washington were
appointed to examine environmental conditions in the shared inland marine
waters of BC and WA. The BCAVA Marine Science Panel (MSP) included
scientists from three universities, two federal agencies, and a private
consulting firm. Panel members were trained in physical, chemical and
biological oceanography, fisheries biology, and microbiology/toxicology;
most had worked in scientific-management related questions in the shared
marine waters.

Under the terms of an Environmental Cooperation Agreement signed
between the state of Washington and the Province of British Columbia in
1992, several transboundary environmental issues are to be jointly
addressed by the two jurisdictions, including the status of the shared inland
marine waters. Under the agreement, the Environmental Cooperation
Council (ECC) was formed to provide oversight for planning and
implementation of BC/WA activities. The Council is headed by
environmental agency directors from WA and BC; federal environmental
agency representatives sit on the ECC as observers.

Canada and the US share a common estuarine resource which encompasses
the inland seas of Puget Sound (all US waters), the Straits of Georgia,
(largely Canadian waters) and the Straits of Juan de Fuca (shared between
the two nations). The inland waters communicate to the Pacific Ocean via
the Straits of Juan de Fuca to the west and to the north through the Strait
of Georgia, northwest of VancouverIsland. The state and province charged
the MSP with answering nine specific questions (Table 1), dealing with the
importance of transboundary pollution, the threatened condition of living
marine resources, and the projected impacts of rapid growth on habitats
and marine resources of the shared murine waters.

The MSP members undertook their charge, agreeing to report back in one
year. The MSP process included: a data gathering phase; development of
an analytical framework; delineating the present status of the shared marine
waters and resources; projecting the status of the waters and resources 20
years in the future; and developing recommendations for improved
environmental management.
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Panel Activities

During the data gathering phase, the MSP sponsored a two-day symposium
in Vancouver, BC, inviting 13 papers, each focusing on a different aspect
of the science and management of the shared marine waters and each
co-authored by regional experts from British Columbia and Washington.
The papers were subsequently published in a volumeentitled "Review of the
Marine Environment and Biota ofStrait of Georgia, Puget Sound, and Juan
de Fuca Strait" (Wilson et al., 1994). Following the workshop, the MSP
met with individuals and organizations with special knowledge of the
science, management needs, and future prospects for the shared inland
waters, including university and agency scientists, resource managers, and
nongovernmental organizations. Written briefs were also submitted by a
number of individuals and organizations, at the request of the panel.

The MSP members studied the workshop papers and associated discussions,
considered the written and oral briefing notes, referenced pertinent
literature, and consulted with numerous colleagues. With this material as
background, the MSP members developed a framework for viewing the
status of the shared waters; constructed tables of the present status of the
waters and resources; projectedthe status of the waters and resources to the
year 2014 under current environmental management regimes and trends
(Business as Usual Scenario); projected the status of the waters and
resources to the year 2014 under ideal management conditions (Future
Optimum Scenario); and developed recommendations for the use of
management resources to maximize protection and enhancement of the
marine environment. The MSP prepared a report, "The Shared Marine
Waters of British Columbia and Washington" (Copping et al., 1994) which
was presented to the Governor of Washington and the Premier of British
Columbia in September 1994. Panel members worked with the local and
regional media to call attention to the status of the shared marine waters
and predictions for future health of the waters. The MSP was also
instrumental in preparing a public release version of their report entitled,
"Shared Waters: The Vulnerable Inland Sea of British Columbia and
Washington." Both reports were produced by the Washington Sea Grant
Program.

The analytical framework developed by the MSP was guided by three
principles: to advocate the use of science in environmental management
decisions; to encourage resource agencies to take a long-term perspective in
environmental management; and to involve the public in making decisions
critical to the future marine resources of the area. As part of that
framework, the MSP members invoked the precautionary principle: that
irrevocable changes not be made to the environment until all the
consequences of such actions are understood.
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The MSP evaluated change to the environment in terms of the time it would
take the ecosystem to rebound from an environmental assault, once that
assault has been stopped (recovery time). The MSP framework depends
heavily on affording the greatest protection to portions of environment that
would require a long (greater than 30 years) or irreversible (greater than
100 years) recovery time. Less attention and fewer management resources
would be devoted to environmental problems with short (less than 3 years)
or medium (10-30 years) recovery times.

Conclusions

Based on their findings, the MSP members set out 12 recommendations
(Table 2) for better environmental management of the shared marine
waters. Seven recommendations outline specific activities that could be
addressed by the state and province; the remaining five involve planning
and outreach activities that would benefit the management of natural
resources in the region. The state and province have chosen to implement
four of the recommendations as ECC priorities (as noted in Table 2), with
some activity on an additional four (also noted in Table 2).

The four recommendations that are receiving action are the purview of a
task force of agency staff from both sides of the border. The Task Force
has appointed a working group of agency staff, scientists, and others to
address each issue. The working groups were formed in early 1995 and
began implementation plans for the MSPs recommendations. Progress has
been slow and continues into 1996.

In 1996 the role of the MSP has evolved into one of cheerleader, critic and
political persuader. Panel members have attended Task Force and
Environmental Cooperation Council meetings to voice support for the ECCs
intentions towards progress, and criticism for the slow pace of activity.
Individual MSP members sit on workgroups in both WA and BC and
attempt to move activities forward. They seek to redirect activities that
stray widely from the courses set out hy the MSP and endorsed by the
ECC. In addition, MSP members have met with agency directors and
program leaders in state and provincial agencies to help focus the attention
of agency management on the importance of the shared resources, and to
encourage agency staff to take seriously the responsibility of working
towards joint environmental management systems.

The MSP members continue to call attention to the accelerated pace of
change due to human activities in the inland marine waters. They also see
a continuing need to encourage natural resource managers to view their
responsibilities from a new perspective: by taking an ecosystem approach
to environmentalmanagement,and by considering harm to the environment
as the primary criterion for allocating management resources.
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Table 1

Questions Posed to the BC/WA Marine Science Panel by the Scate of
Washington and Che Province of British Columbia

1. what transport mechanisms exist for transboundary
exchange of human-caused contamination between the Strait
of Georgia, Puget Sound, and Juan de Fuca Strait? To
what extent can spills or discharges to these waters be
transported across che incernational border and cause
harm?

2. What do we know about che scatus of the transboundary

population of invertebrates, finfish, birds, and mammals
of Strait of Georgia, Puget Sound, and Juan de Fuca
Scraic? Are there long term trends in Che populations,
and if so, what are the likely causes?

3. To what degree do the biological resources of the Strait
of Georgia, Puget Sound, and Juan de Fuca Strait move
across the international border? Biological resources

include invertebrates, finfish, birds, and marine

mammals.

4. What evidence is there for harm from transboundary

pollution and other anthropogenic influences to the
habitats, aquatic biota, human uses, or public health of
the Strait of Georgia, Puget Sound, and Juan de Fuca
Strait? As compared to five or ten years ago, is the
severity of harm greater, less, or the same?

5. Given forecasts of human population increases for Che
lands that drain to the Strait of Georgia, Puget Sound
and Juan de Fuca Strait, and assuming litcle or no change
to the current level of pollution control, harvest
management and land use management activities, will the
amount or severity of harm from transboundary pollution
to the habitats, aquatic biota, human health, or public
health be greater, less or the same in 20 years? Are the
transboundary populations of biological " resources
associated with the Strait of Georgia, Puget Sound and
Juan de Fuca Strait ancicipated to increase, decrease or

stay the same in 20 years?
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6. What components of the transboundary marine ecosystem

appear to be the most sensitive to harm from human
activities?

7. What types of harm appear to be most serious and should
be the focus of monitoring, research and management
activities over the next ten years?

8. What indicators are recommended for future state of the
environment reporting for the transboundary marine
ecosystem?

9. Which types of human activities (for example, discharges
or spills of toxic compounds, nutrients, pathogens,
physical land modification) need the roost management
attention?
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Table 2

BC/WA Marine Science Panel Recommendations

(ranked in order of priority)

Additional Actions Aor ivi t-y

1) Minimize Estuarine Wetland Habitat Losses

2) Establish Marine Protected Areas

3) Protect Marine Animals and Plants

4) Minimize Large Fresh Water Diversions

5) Minimize Introduction of Exotic Species

6) Control Toxic Wastes

7) Prevent Large Oil Spills

Effective Manaqpnifnr. Tools

1) Strategic Planning

2) Comprehensive Program Review

3) Monitoring/Research/ Management Framework

4) Increased Public and Scientific Communication

5) Freedom of Scientific Discussion
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COASTAL NORTH CAROLINA WATER QUALITY:
POLLUTION, POLICY AND POLITICS

B.J. Copeland, North Carolina Sea Grant College and
Walter F. Clark, North Carolina Sea Grant College

Introduction

Coastal waters are one of North Carolina's most important natural
resources. Miles of marshes, estuaries and barrier islands provide critical
habitat and nurseries for important plants and animals. Rivers, sounds and
ocean teem with fish that support the state's economy through recreational
and commercial fishing. Long beaches and vast expanses of water draw
millions to the coast each year.

But today, reports of algal blooms, fish kills and dead water have become
frequent. Enrichment of North Carolina coastal waters with nutrients
threatens the coast's sublime beauty and teeming wildlife. Coastal water
quality problems did not arise overnight. Signals of ecosystem stress have
been occurring for more than a decade. However, it has been difficult to
draw everyone —resource managers, scientists, politicians, and the public
- together to see the problem from the same perspective.

During recent decades, North Carolina's rivers, estuaries, and ocean waters
have been inundated with nutrients. Nitrogen and phosphorus pour from
waste treatment plants and industries; drain from farmlands, forests and
city streets; trickle through groundwater from animal waste lagoons and
other land-use activities; and rain from clouds seeded by factory,
agricultural uses, and fossil fuel emissions. This deluge of nutrients into
ecosystems already rich in their own natural supply causes eutrophication -
- too many nutrients - which is responsible for algal blooms, hypoxia, fish
kills, decline in valuable seagrasses, and other problems. These problems
have been difficult to solve because:

- The linkages and interactions among nutrient sources, fates and impact
are extremely complex and not entirely understood by scientists, even less
by the public, and difficult to identify by resource managers.
- Population and activities in the watershed continue to increase, and mostly
outpace the implementation of mechanisms to reduce the generation and
release of nutrients.

- Coastal North Carolina is a unique and complex coastal environment,
consisting of large, slow-moving, wind-mixed, shallow lagoons that flush
very slowly through narrow inlets to the sea.

People see the problems, but they do not see the causes. Dissolved nutrients
are undetectable to the naked eye, which makes the problem of too many
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nutrients a hard concept for the public to grasp and embrace.
Consequently, many people do not understand that eutrophication and its
consequences are directly related to human activities. Natural resources are
finite and in the public domain, but there are infinite desires to use them.
The many, and often conflicting, demands are simply increasing pressures
on our resources and the people who manage them.

Scientific Inquiry

During the past decade, teams of scientists have examined the coastal
sounds and estuaries and their watersheds. Multidisciplinary studies were
conducted in the following areas:

1. Circulation and Mixing - Coastal ecological systems receive input from
upstream point sources, watershed non-point sources, rainfall, exchange
among water bodies and the ocean, etc. It is fundamentally important to
understand how and when circulation and mixing occurs.

2. Nutrient Inputs - Coastal ecological systems receive nutrient inputs
exceeding the assimilative capacity, leading to nuisance algal blooms and
fish kills. Linkages between nutrient loading and water quality are
fundamental to the understanding of fate and impacts. Recent discoveries
of nutrient-driven, toxic dinoflagellates indicate specific fish kills in some
waters.

3. Fisheries ~ Secondary productivity is the connection to public and private
user groups and serves as a base for large economic returns. Fish kills,
diseases, and reductions in yields must be understood in the context of the
entire ecosystem.

4. Land/Water Interactions - A majority of loading in North Carolina
coastal waters has been attributed to non-point sources. In order to
effectively manage land-use, we must identify those sources and relate the
inputs to specific land-use activities.

5. Socio-Economic Impacts - Coastal economy, in large part, involves the
natural resources provided in public trust waters. Whatever changes that
may be exacted to improve water quality will need to be evaluated in its
socio-economic context and the relative costs, both economically and
socially, must be evaluated.

6. Sediments - The great storehouse of material inputs to the estuary lies
in and attached to the sediments. Sediment movement, distribution, and
interaction with the water must be understood to evaluate estuarine

responses to changes in loading.
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7. Wetlands - Natural functions of wetlands offer natural buffers to non-

point source loading. The relative valueof different types of wetlands, their
variability and use, must be understood to be used as reductions to loading
and to protect estuarine water quality.

Policy Development

In response to public interest due to deteriorating water quality in one of
the state's major estuarine systems, the state senate appointed a "Select
Committee on River Water Quality and Fish Kills" to develop new state
policy on coastal water quality. The Senate Select Committee, in
recognition of creditable research, called on the Sea Grant College Program
to provide scientific expertise to advise the committee. Based on questions
raised by the Senate Select Committee and scientific focus group
discussions, a workshop, composed of university scientists, management
agencies, industry scientists, and citizens groups, was convened by Sea
Grant to suggest measures necessary to reduce nutrients and improve water
quality. A series of recommendations were proposed:

1. Restoration of Water Quality in the Estuary: Adopt a minimum goal to
create a detectable improvement in water quality by capping loading at 70%
of the 1990-1995 average load. Based on current knowledge, this reduction
will produce a detectable improvement within five years. Immediate action
will require development or a "basinwide" water quality model.

2. Identification and Characterization of Nutrient Sources: Based on current

technology, initiate an isotope ratio study to identify nutrient sources. This
action will improve the ability to categorize sources among sewage, animal
wastes, fertilizers, atmosphere, runoff, etc.

3. Improved Data System: Establish a centralized data bank that includes
all historical and current water quality and fisheries data properly
catalogued and retrievable. This would include information from citizens
monitoring groups and would he available to all interests.

4. Wetlands Utilization: Move immediately to establish mandatory buffers
of riparian wetlands. Effectiveness depends on developing site specific,
quantitative guidelines for riparian buffers, hydrologic reconstructions, and
best management practices for land use.

5. Nutrient Reduction Cost/Benefit Identification: Convene a workshop to
identify the state of knowledge regarding social and economic costs and
benefits of pollution reduction alternatives. Ascertain public and
stakeholder perceptions concerning water quality conditions and the
willingness to pay for and participate in changes and improvements.
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6. Improved Water Quality Monitoring Program: Design a comprehensive
monitoring program under the oversight of a scientific advisory board,
including a well-organized volunteer monitoring network.

7. Establish a Scientific Advisory Board: Establish a formal Scientific
Advisory Board to oversee planning and implementation of effective water
quality management. The board would appoint Task Groups to consider
specific, technical issues as needed.

8. Environmental Education: A strong environmental education and
communications program will be needed to undergird whatever technical
and managerial actions that may be implemented. All segments of society
and user interests of coastal resources will need a better understanding of
the environment and the effects of human activities in order to bring about
the changes required to improve current environmental quality.

All of the above recommendations were incorporated in new state policies
proposed by the Governor, the General Assembly and many user groups.

Politics

Several bills were introduced in the 1996 session of the state General

Assembly, where tremendous public debate considered the recommendations
and policy declarations. Coastal water quality and fisheries issues have
become campaign issuesand stands for or againstenvironmental quality are
influencing elections and the passage of legislation. Some specific legislation
and/or state initiatives:

1. Wetlands Trust Fund: An Act to establish a Trust Fund of $30 million

per year to purchase designated riparian wetlands, natural areas and
critical non-point reductions is pending. The legislation has the support of
the Governor, both houses of the General Assembly, agriculture and
forestry organizations, developers, and environmental groups.

2. Capping Nutrient Loading: It is now the intention of the state's
environmental management commission to cap nitrogen loading to coastal
waters at 70% of the 1990-1995 average.

3. Characterization of Nutrient Sources: A study has been initiated to use
isotope ratios to categorize sewage, animal waste, fertilizer, and atmospheric
and urban runoff source contributions. Funds were obtained from

industry, grants, and state appropriations.

4. Data System: Plans are being formulated under the auspices of the state
Board of Science and Technology to develop, catalogue, and quality check
a centralized data bank that is user friendly and available to all interests.
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5. Wetland Buffers: A group of scientists and managers have been identified
to develop site specific, quantitative guidelines for riparian buffers. This
document will also contain the use of best management practices to reduce
nutrient runoffand recommendations for reconstructing hydrologic integrity
around sensitive waters. Funding comes from state appropriations.

6. Improved Water Quality Monitoring Program: Legislation has been
introduced to increase and improve water quality monitoring ($1.6 million
per year) and to develop basin-wide water quality modeling ($720,000). A
widespread, organized citizens volunteer water quality monitoring program
will be initiated.

7. Establishment of a Scientific Advisory Board: The department of
Environment, Health and Natural Resources will have a formal scientific
advisory board to oversee water quality and fisheries monitoring, studies,
and management planning.

8. Agricultural Management Cost Sharing: The state will cost share with
farmers for the introduction of practices deemed applicable for reducing
runoff and nutrient flows. These will be applied in concert with the
recommendations contained in the guidelines developed in 5, above.

9. Environmental Education: A bold, new environmental education program
developed through the Department of Environment, Health and Natural
Resources will be implemented. The plan is being formulated with the
input of university scientists and educators.

Many of these initiatives are still pending and will be subject to political
will. However, prospects are very promising due to the support of an
interested and concerned public, and the availability of creditable scientific
information.

B. J. Copeland
North Carolina Sea Grant College Program
Box 8605

N. C. State University
Raleigh, NC, USA 27695-8605

Ph (919) 515-2454
Fax (919) 515-7095
Email BJ COPELAND@NCSU.EDU
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RHODE ISLAND SALT PONDS,
AN EXAMPLE OF INTEGRATED

COASTAL ECOSYSTEM MANAGEMENT

VirginiaLee, University of Rhode Island, Coastal Resources Center
Stephen Olsen, University of Rhode Island, Coastal Resources Center

Scott Nixon, Rhode Island Sea Grant Program

Introduction

An integrated management plan for Rhode Island's Salt Pond lagoon
ecosystems underwenta complex policy process prior to formal adoption in
1984 and is now being revised after a decade of implementation. The
principal issues - deteriorating water quality, rapid sedimentation,
overfishing,increased vulnerability to hurricane damage, and mountinguser
conflicts - are all closely interrelated and driven by rapid residential
development in the watershed. The complexity of the resource management
issues is matched by the complexityof governmental authority fragmented
among agencies of municipal, state, and federal governments. The plan
required four years of scientific research to estimate the causes, linkages,
and significance of selected expressions of lost environmental quality and
two years of collaborative planning and negotiationwith many agencies of
government. During the ten years following its formal adoption as an
element of the Rhode Island Coastal Management Program, the plan has
achieved many of its objectives; it halted, but did not reverse, the gradual
erosion of environmental quality in this beautiful and productive coastal
region. A string of sandy barrier beaches and scenically beautiful coastal
lagoons (known locally as "salt ponds") that have been extremely bountiful
in fish, shellfish, and waterfowl, stretch along Rhode Island's Atlantic coast.
This area is important for lucrative summer tourism and contains a large
proportion of the state's most valuable residential property. The state's
biggest commercial fishing port is at the mouth of Point Judith Pond. In
a series of public hearings that accompanied the adoption of the statewide
coastal management plan, local residents forcefully requested that
government pay greater attention to the region, align contradictory policies
and manage environmental changes in the region more effectively, so that
the quality of life and the economy of the area could be sustained.
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Issue Identification

Threats to a sustainable economy and quality of life for the citizens of the
region included:

- Declines in fish and shellfish stocks;
- Stabilized inlets causing rapid siltation in the lagoons: shoaling inlets no
longer provide boats with safe access to the ocean and are changing water
circulation patterns;
- Nonpoint source water pollution becoming more severe and widespread:
bacterial contamination threatens to close shellfishing grounds and
eutrophic conditions are degrading fishing habitats and the quality of the
lagoons for swimming and boating;
- Unmanaged growth overwhelming the ecosystem's capacity to assimilate
waste and sustain potable drinking water: the farmland and woodland that
give the area much of its character, beauty, and sense of community are
being lost;
- Building in highly hazardous coastal flood zones where property
destruction and loss of life have been severe in past hurricanes;
-User conflicts accelerating: competition between aquaculture, recreational
and commercial fisheries, residents and commercial interests are mounting
as the number of people using the lagoons and their environs increases; and
- Agency decision-making was viewed as cumbersome, contradictory,
time-consuming, and ineffectual.

Water quality problems proved to be the best integrator among all the
problems affecting the region. The water quality problems in the salt pond
region range from bacterial contamination, which closed shellfishing areas,
to contamination of drinking water supplies and symptoms of
eutrophication. Concern for eutrophication called for a major Sea
Grant-funded research effort to develop nutrient input budgets for the
lagoons. This work has shown that by far the largest nitrogen loading to
the lagoons was the nitrate in groundwater. A synthesis of the research on
nutrient sources in the salt pond region combined with research conducted
elsewhere, particularly on Long Island, New York, led to the conclusion
that residential development, specifically on-site sewage disposal and
fertilizers, was the principal source of this anthropogenically derived
nitrogen. Field experiments demonstrated that additions of nitrogen in the
form of nitrate and ammonia trigger massive blooms of nuisance algae
(Enteromorpha spp., Diva spp.). An analysis of existing municipal zoning
plans and ordinances that determine the density and distribution of
development had shown that the development process was less than half
complete and that under existing regulations the numbers of houses in the
watersheds of the lagoons could be expected to double and the resident
population to increase fourfold. Additional deterioration is unavoidable.
For instance, the research on the enrichment of groundwater with nitrate
raised the additional public health issue of nonpotable drinking water
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supplies. In the United States the limit for potable water is 10 mg/1 of
nitrate nitrogen. This level has already beenattained in some areas of the
Salt Pond Region, and such concentrations are expected to extend over
much larger areas at saturation development.

A common response to problems such as these is to build, at great expense,
public water supply and sewage systems. A small public water supply
system already exists to service older communities where wells are
contaminated by bacteria. A regionwide water system, however, will pose
the enormous problemsof securingan adequate source of unpolluted supply
and in altering freshwater inputs to the individual salt ponds. A public
sewer system will effectively eliminatemajor sources of nitrate and bacteria
to groundwater. However, experience in neighboring states has shown that
such services encourage dense development. A large number of users is
needed to defray the costs of building and maintaining such services and as
the area becomesincreasingly urban in character the nutrients and bacteria
carried by surface runoff become more significant. The likely end result
would be eutrophic salt ponds with large areas closed by bacterial
contamination - a similar condition to that produced by smaller populations
without these amenities. A better strategy is, if possible, to reduce the
ultimate density of development and to implement a variety of measures to
reduce the flow of nutrients and bacteria into both groundwater and the
lagoons.

The implications of water pollution on recreational as well as commercial
fisheries are enormous. State law requires that areas be closed to
shellfishing when coliform bacteria concentrations attain prescribed levels.
The studies suggested that if the development trends were to continue
unchecked, areas that still support inteasive shellfishing would eventually
have to be closed. In certain coves, episodes of low oxygen limit the few
remaining oyster populations to near surface waters. This has greatly
reduced the potential for a promising small-scale oyster aquaculture
industry. Eutrophic conditions also are increasing areas of soft, highly
organic bottom sediments that were formerly productive sandy bottoms.
The effects of eutrophication on finfish stocks arc less obvious but may be
equally significant. Localized fish kills that may he attributed to low oxygen
and high temperatures are known to occur and, if they become more
common and widespread, could have a significant impact on the juvenile
flounder that are abundant in the lagoons during the summer.

One of the biggest threats of increasing water pollution to fisheries,
however, is indirect. If the lagoons become more polluted by high levels of
bacterial contamination and eutrophic waters, there will be mounting
pressure to increase water circulation and flushing. This could be readily
accomplished by dredging out channels and inlets and by cutting new
connections between adjoining lagooas and to the ocean. Research relating
the hydrography of the salt ponds to their value for fisheries showed,
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however, that such modifications have profound implications on the
conservative qualities of the lagoons as nursery areas for finfish and can
have major impacts on the productivity of shellfish stocks as well. Such
modifications would also, in many instances, accelerate the already severe
problem of rapid siltation of the lagoons by sand carried in the inlets by
fast-flowing tidal currents. Thus, eutrophication, bacterial contamination,
and strategies to address their water quality problems have major
implications for fisheries management.

Declines in habitat quality, however, are only one reason for the remarkable
decline in the fisheries of the salt ponds in this century. Equally important
is the chronic overfishing by commercial and recreational fishermen.

There were two distinct forms of negotiation and collaborative thinking
required to formulate the plan. The first was internal, among those
concerned with the policy and planning implications of the work and the
researchers. The second was the more formal and structured process of
negotiationamong public interestgroupsand amonggovernmental agencies.

Policy Development Process

It was no simple matter to create and maintain the sense of a collaborative
effort among the many principal researchers. It was also a major challenge
to keep track of the research findings and the initial interpretations thereof,
and apply them to the management questions as the components of a
management strategy gradually evolved. The need for a considerable
number of mid-course corrections in the research priorities also surfaced
and were incorporated into the research plans of the investigators.
Collaborative field studies and interpretation of research results for
management strategies also helped build an appreciation for the many
interrelationships among the research findings.

Another major challenge was to convince municipal officials that they did
have the power and the ability to influence how the land was developed. A
series of topical workshops were held so that a critical mass of the local
officials were convinced that problems could indeed be overcome and that
exciting new approaches to old problems were being successfully tested
elsewhere. They helped create a sense of common purpose and trust among
the larger community and each of their municipalities.

To assure support of the management plan by key interest groups, an
advisory committee worked inteasively over two years to adopt policies and
regulations and, equally important, a set of nonregulatory initiatives for
managing the region. Once the draft plan had been approved in principle
by the Committee, it was released to the press and againbecame the subject
of in-depth and supportive newspaperarticles. At the same time, the Plan
was presented at a series of public workshops, which built further support.
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The Plan was then subject to the formal hearing process required by the
Rhode Island Administrative Procedures Act. This is an often contentious
and awkward process that does not easily promote negotiation among
parties in conflict. It is a testament to the enormous amount of work that
preceded the formal hearing process that allconflicts had been worked out
well in advance and the formal hearing consisted almost entirely of strong
statements in support of the strategy from a broad cross-section of
government officials at the municipal, state, and federal level, and many
citizens. The Plan was formally adopted by the Management Council in
November 1984, approximately one year after formal adoption of the new
statewide regulatory coastal program.

Conclusions

The Special Area Management Plan has now been in effect for 10 years.
It is being revised in 1996 for three reasons: (1) to update the technical
findings; (2) to incorporate GIS maps for improved implementation; and (3)
to align changes in local zoning with the policies of the state coastal
management program for land use in the watersheds of the salt pond
ecosystems.

With the benefit of hindsight, the major features of the strategy and its
relative success appears to be as follows:

- The Plan has succeeded in providing three levels of government
(municipalities, state agencies and federal agencies) with a common,
formally adopted set of objectives and strategies for managing the saltpond
ecosystems. The sease of isolation and working at cross purposes between
municipal and state regulatory agencies has been largely overcome. The
coordinated review of major development proposals that is a major feature
of the Plan does not occur with the formality originally envisioned, but the
town requests a review by state agency staff at the initial stages of
formulating a proposal so that the local planning boards can benefit from
technical review and may assume that proposals meet state standards from
the beginning of the development process.

- The municipalities have adopted modifications to their zoning plans and
ordinances that have significantly reduced the ultimate deasity of
development within the watersheds of the lagoons. Opposition to some of
these modifications was intense and well-organized, but the Plan and
concern for protecting environmental quality persuaded the majority of
voters to support the changes.

- The Rhode Island Department of Environmental Management has
extensively reviewed the criteria by which it evaluates the potential impacts
of on-site sewage disposal systems. State codes have been changed to
provide for more stringent siting and construction standards for septic
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systems in the salt pond region. Legislation has been passed to allow towns
to establish wastewater management districts for non-sewered areas.

• No large-scale proposals have been made to invest in infrastructure such
as sewer systems and public water supply systems that would ultimately
increase the density of development. Moreover, public infrastructure has
been prohibited from storm hazard areas and in, one case, public water
lines have been removed from a hazardous barrier beach area.

- Non-point source pollution loadings are reduced by buffer strips, building
setbacks, limiting the number of docks, and requiring grassy swales to treat
road runoff.

- The Special Area Management Plan has served as the model for similar
linked research and planning initiatives elsewhere in Rhode Island and in
other coastal states. The major features of the Plan have been adopted by
planners for the watersheds abutting the original Salt Pond region to the
north and west.

Virginia Lee
Rhode Island Sea Grant College Program
University of Rhode Island
Graduate School of Oceanography
South Ferry Road
Narragansett, RI, USA 02881-0804

Ph (401) 874-6224
Fax (401) 789-4670
Email VLEE@GSOSUNl.GSO.URI.EDU
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Session H3, Part I: Networking of North American Marine and Coastal
Protected Areas: First Steps Toward Regional Implementation
Session Chair: Jeffrey Benoit, NOAA/National Ocean Service

No abstracts submitted for this session.
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Session H4, Part I: Decision Support Tools for Coastal Management
Session Chair: Mark Evans, NOAA/National Ocean Service

DECISION ANALYSIS, DPL,
AND COASTAL MANAGEMENT

Adam B. Borison,
Applied Decision Analysis, Inc.

Coastal management decisions are difficult in part because of the uncertain
impacts they generate, such as enhanced biodiversity, and the competing
objectives they are intended to achieve, such as economic growth and
environmental quality. This presentation describes an approach (decision
analysis) and a commercially available PC software product (DPL) designed
to address these two difficulties and improve the quality of coastal
management decisions.

Adam Borison

ADA Inc.
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INFORMATION SOURCES AND USES IN THE DEVELOPMENT OF

A COASTAL ECOSYSTEM MANAGEMENT PLAN

Holly Greening, Tampa Bay National Estuary Program

The Tampa Bay National Estuary Program (TBNEP) is a four year program
charged with development and initiation of a "Masterplan" for long-term
management of Tampa Bay. Partners in TBNEP include the U.S.
Environmental Protection Agency, Florida Department of Environmental
Protection, Southwest Florida Water Management District, the counties of
Hillsborough, Pinellas and Manatee, and the cities of St. Petersburg, Tampa
and Clearwater.

Since initiation of TBNEP, participants have agreed that the final goal for
the program is the restoration, enhancement, and protection of the bay's
critical living resources. This includes both the physical structure of
important habitats and the animal communities which inhabit them.
Tampa Bay NEP participants have focused on developing measurable goals
and associated strategies to restore and protect water quality and bay
habitats, as the foundation for healthy and diverse populations of fish and
wildlife. The relative richness of historic data and information sources

available for the Tampa Bay watershed has proven to be a critical element
to the success of the program, without which setting specific measurable
goals would have been much more difficult.

Furthermore, Tampa Bay resource managers have continuing requirements
for data collection and interpretation to enable the measurement of progress
(or lack of) toward meeting those goals, emphasizing the need for a long-
term monitoring program. An effective monitoring and data interpretation
program provides the information necessary to assess the status and trends
in the health and abundance of the hay's wildlife and habitats. This
information allows local governments and agencies to evaluate progress
made in the restoration and protection of Tampa Bay. The data also
provide insights into the effectiveness of current management strategies,
indicating when goals have been met, if actions should continue, or whether
more stringent efforts are warranted.

Setting TBNEP Goals and Targets - Information Sources and Uses

Seagrass and Water Quality Goals

In 1993, the Tampa Bay NEP established a long-term seagrass restoration
target of 14,000 acres. That goal was based on restoring seagrasses to 1950s
levels, excluding areas that have been permanently altered. Subsequent
studies by TBNEP indicate that as many as 12,000 acres of seagrass can be
recovered over time by maintaining existing water quality conditions. That
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would require local communities to reduce their nitrogen loadings to the bay
by about 10% by the year 2010 to compensate for increases in nitrogen
loadings associated with population growth. Models developed for the
program estimate increases in nitrogen loadings of about 30 tons per year
from all sources, an amount that represents less than 1% of present-day
levels.

The TBNEP, in cooperation with the Southwest Florida Water Management
District (SWFWMD), is using a two-pronged modeling approach to define
the relationships among the environmental requirements of the target
resource (seagrass), water quality conditions necessary to support
restoration of the target resource, and nutrient loadings which drive
changes in water quality conditions. These two approaches, an empirical
regression modeling approach and a mechanistic "box model" approach,
both require considerable data and information.

Several types of data sources were necessary to develop the models, and
ultimately to define measurable restoration goals: historical and existing
seagrass extent (acreage), historical and existing ambient water quality data,
river flow, and information used to develop nutrient loading estimates.

Seagrass Trends: Data Sources

Seagrass coverage trends were developed using GIS maps generated from
photointerpretation of aerial photographs taken in 1950,1982,1988,1990,
and 1992. By overlaying areal coverage maps from these years, temporal
trends of extent and location were generated. GIS coverages of
permanently altered areas of the bay (i.e., dredged and filled, new
causeways, shoreline alterations) were generated from historical aerial
photographs and NOAA navigational charts. A final "seagrass restoration
target" map was produced by layering 1950 seagrass extent, 1990 extent,
and subtracting those areas which were permanently altered between those
years. The final seagrass restoration target map (Figure 1) shows those
areas which were seagrass in 1950 but were not in 1990, taking into account
permanently altered areas.

The definition of seagrass light requirements in Tampa Bay was also a
critical element of the process, and obtained through implementation of a
study designed to measure average light at deep edges of seagrass beds.

Water Quality Trends: Data Sources

Monthly ambient water quality has been monitored by the Environmental
Protection Commission of Hillsborough County throughout the bay since the
early 1970s. This continuous record of nutrient concentrations, Secchi disk
depth, color, turbidity, chlorophyll, salinity, temperature, and other
parameters has been invaluable in the development of statistical and
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mechanistic model relationships between seagrass light requirements,
ambient water clarity, and chlorophyll, and turbidity levels.

Nutrient Loading: Data Sources

Nutrient loading information used in the development of both models was
the most eclectic and variable element of the goal-setting process. Data
types and sources included the following:

Nonpoint sources (stormwater runoff)
- drainage basin boundaries (US Geological Survey)
- stream flow (USGS)
• rainfall records (National Weather Service)
- land use/land cover (GIS format) (SWFWMD)
- land use-specific runoff coefficients (literature)
- soils (GIS format) Soil Conservation Service

Point sources (domestic and industrial wastewater)
- point source permitted operating records (state and federal)
- land application of effluent (calculated attenuation)
- springs (USGS for flow volume; SWFWMD for water quality)

Atmospheric deposition
- rainfall records (USGS)
• wetfall nutrient concentrations (National Atmospheric Deposition Program)

Groundwater

- aquifer flow estimates (SWFWMD)
- groundwater nutrient concentrations (USGS and SWFMWD)

The nutrient loading element of the Tampa Bay models was collated using
ARC/Info GIS and SAS databases.

Goals for Estuarine Wetlands

TBNEP participants have also agreed to a watershed strategy for coastal
habitat restoration and protection that goes further and will accomplish
more for Tampa Bay than existing "no net loss" goals for wetlands. More
than 20% of the bay's saltwater wetlands have been lost to development
since the 1950s. Development has exacted an especially heavy toll on the
oligohaline (low-salinity) portioas of the hay's tributaries: almost 40% of the
1950s acreage have been lost. Oligohaline areas provide critical nursery
habitat for numeroas species of fish and invertebrates in the Tampa Bay
estuary.

A strategy to "restore the historic balance" of the key emergent wetland
plant communities focuses bay-wide efforts on two elements: 1) bay tidal
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stream habitat are given restoration priority; and 2) all remaining emergent
marine and estuarine wetlands not currently under protection from
development are identified as priority acquisition or conservation easement
areas.

An overall minimum goal is to restore roughly 100 acres of low-salinity tidal
marsh habitat every five years, while maintaining and enhancing salt
marshes and mangroves at existing levels. The long-term aim is to recover
more than 1,600 acres of these habitats over time, either through habitat
restoration or enhancement of existing areas that have been severely
degraded. The strategy effectively targets one of the major causes of bay
wildlife declines-the accelerated decline of a few unique and crucial habitats
whose losses place a "biological bottleneck" on bay productivity.

Coastal Habitats Areal Trends: Data Sources

Historical and current aerial photographs were used to develop GIS
coverages of habitat type. As with the seagrass target mapping process,
1950 historical coverage and 1990 coverage was layered to produce a map
and database of acreage of loss or gain of each habitat type. Data sources
for this effort were:

- SWFWMD land use/land cover (GIS)
- National Wetland Survey maps

Monitoring Progress Toward Meeting Goals
The Tampa Bay Monitoring Program

A critical element of the final Master Plan for Tampa Bay is the
establishment and maintenance of a monitoring program capable of
measuring status and trends of environmental variables which may be
affected by actions designated in the Plan. Local governments implementing
actions need the ability to evaluate whether funds and effort spent on
pollution abatement in the watershed is reflected in improvements in bay
quality. An effective monitoring program can provide data to assess the
effectiveness of current management strategies and indicate progress (or
lack of) toward goals.

One of the first elements of the TBNEP in Tampa, therefore, was to initiate
a multi-year effort, in cooperation with local governments and agencies, to
establish a coordinated monitoring program capable of reliably measuring
changes in bay quality. The bay-wide monitoring plan builds on a
significant foundation of existing water quality and fisheries monitoring
programs. Existing programs have been standardized and expanded in
some areas and new components have been added.
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Defining and Meeting Objectives

Through a series of workshops, two major objectives for the bay-wide
program were defined by local governments, agencies and university
participants. These were to:

- detect temporal changes of environmental variables (i.e., water quality
parameters, seagrass coverage, fish abundances) for each of the major bay
segments; and
• estimate areal extent of conditions and detect differences between the bay
segments.

An inventory and assessment of existing programs indicated that the first
objective, to detect temporal changes by bay segment, was being met for
water quality, fisheries and seagrass coverage. However, the existing water
quality sampling network required additional sample site locations
(particularly in shallow water) to estimate areal extent of conditions.
Sediment chemistry and benthic communities were not being monitored
under existing programs.

After examining several options, the stratified random statistical design
developed by the U.S. EPA Environmental Monitoring and Assessment
Program for Estuaries (EMAP-E) was used to provide a framework for
estimating the areal extent of water quality and benthic conditions in the
bay. Unlike many monitoring desigas, this prohahility-based sampling
approach allows the status and trends of environmental quality indicators
to be estimated with statistical rigor and known confidence.

The bay-wide monitoring program for Tampa Bay currently encompasses
these components:

- Water quality
- Benthos and sediment quality
- Seagrass coverage and quality
- Fisheries

Tampa Bay benefits from several existing water quality, habitat and
fisheries monitoring programs, including an ambient water quality
monitoring program operated by the Environmental Protection Commission
(EPC) of Hillsborough County since 1974. These programs have
contributed significantly to the wealth of knowledge available on the Tampa
Bay estuary.

The monitoring design devised by the Tampa Bay NEP builds on this
existing foundation. Existing monitoring programs have been standardized
and expanded in some areas and new components (to measure atmospheric
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deposition, bay sediment chemistry, and the health of benthic communities)
have been added.

A series of workshops with local government and agency partners helped to
define five general monitoring objectives for the water quality, fisheries,
benthic and habitat components of the program. These objectives are to:

- estimate the areal extent of the bay that does not provide adequate water
quality conditions to support seagrasses and other living resources
- assess the abundance and health of bay fish populations over time
- estimate the areal extent of degraded benthic habitat in the bay and within
each bay segment
- estimate the areal extent and quality of seagrasses, mangroves and
emergent bay wetlands
- estimate the areal extent of oligohaline (low-salinity) habitat in the bay and
its tributaries.

Another new element in the monitoring program for Tampa Bay is an
increased emphasis on communicating information in a standard and more
meaningful format. Prior to standardization, monitoring programs used
various methods to communicate their results. The monitoring framework
has been specifically designed to provide a forum and format for compiling
and synthesizing results from major monitoring programs in a single
comprehensive document.

Monitoring workshops will be held regularly, every second or third year,
allowing environmental professionals from various programs to meet and
review findings. A separate report will be written for decision-makers at
government agencies responsible for the management of the Tampa Bay
estuary.

Implementing a Coordinated Program

The Tampa Bay Monitoring Program is unique among estuaries and coastal
areas across the country in that implementation is being accomplished by
many individual governments and agencies, rather than one centralized
agency. Successful implementation of the program will require strong
commitment for continued coordination from the participating entities.

The Tampa Bay NEP has initiated several avenues for continuing
coordination, including the following:

- Regularly scheduled standardized quality assurance checks between
participants conducting water quality and benthic community analyses.
- Development of a coordinated sampling design and procedures. TBNEP
participants have joined other county governments from Tampa Bay to
Charlotte Harbor and the Sarasota Bay NEP to form the Florida West
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Coast Regional Ambient Monitoring Program, to implement standardized
procedures.
• Reporting and integration of monitoring results in a regularly compiled
Environmental Monitoring Report.

Information and Data Sharing in Tampa Bay

In 1992, TBNEP and local agencies and governments developed a Data
Management Plan for data and information sharing in the Tampa Bay
region. The participants recommended keeping data in the control of
individual agencies as an advantage that doesn't require the development
and maintenance of a central repository, but which keeps the data sets
closely linked to people who are experts on their contents and structure.
The Data Management Plan also allied for the development of a central
subject directory, designed for the specific purpose of directing users to
data stored in the individual agencies. In a 1992 survey of agencies by
TBNEP 39% indicated that they required access to maps/ maps-data and
78% indicated that they had worked on a project using GIS in the last year,
with 77% indicating that they expected access to GIS to be "extremely
important" to their work in the next fiveyears, a prediction that has proven
to be true.

To reach the objectives of the Data Management Plan, TBNEP has been
working with the state of Florida's Growth Management Data Coordinating
Council's (FGMDCC) Florida Spatial Directory to develop a Central Subject
Directory as well as their quality and accuracy protocols as useful to NEP.
The FGMDCC is using the Tampa Bay area as pilot for implementation
statewide.

Summary

Development of a comprehensive management plan for Tampa Bay was
strongly dependent on existing data sources to define long-term goals for the
bay. Implementation of the baywide plan will rely on data collected with
the specificobjective of tracking progress towards agreed-upon goals for the
restoration and protection of Tampa Bay's living resources. Critical
elements include the following:

1. Conduct habitat mapping in GIS format to track status and trends of
long-term living resource restoration goals
2. Implement a statistically valid water quality monitoring program to track
short-term indicators of hay quality
3. Develop coordination and standardization between local monitoring
programs to "share the cost" of monitoring while maintaining quality
4. Provide timely assimilation of monitoring information into management
decisions and actions
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5. Facilitate data sharing between programs through a Central Subject
Directory while maintaining individual data management systems

Supporting Documents

Data Management Strategy for the Tampa Bay National Estuary Program:
Recommendations and Implementation Plan. 1992. Technical Publication
#08-92 of the Tampa Bay National Estuary Program. Prepared by Coastal
Environmental Services.

A Monitoring Program to Assess Environmental Changes in Tampa Bay,
FL. 1993. Technical Publication #02-93 of the Tampa Bay National Estuary
Program. Prepared by Coastal Environmental, Inc.

Habitat Protection and Restoration Targets for Tampa Bay. 1994.
Technical Publication #07-93 of the Tampa Bay National Estuary Program.
Prepared by Coastal Environmental, Inc.

Estimates of Total Nitrogen, Total Phosphorus, and Total Suspended Solids
Loadings to Tampa Bay, Florida. 1994. Technical Publication #04-94 or the
Tampa Bay National Estuary Program. Prepared by Coastal
Environmental, Inc.

Estimating Critical Nitrogen Loads for the Tampa Bay Estuary: An
Empirically Based Approach to Setting Management Targets. 1995.
Technical Publication #03-95 of the Tampa Bay National Estuary Program.
Prepared by Coastal Environmental, Inc.

Setting Priorities for Tampa Bay Habitat Protection and Restoration:
Restoring the Balance. 1995. Technical Publication #09-95 of the Tampa
Bay National Estuary Program. Prepared by Lewis Environmental
Services, Inc.

Holly Greening
Tampa Bay National Estuary Program
111 7th Avenue South

St. Petersburg, FL, USA 33701
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Figure 1. Seagrass restoration targets for Tampa Bay.
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PORT RISK ASSESSMENT AND RESPONSE

PLANNING FOR OIL SPILLS

Ivan M. Lissauer,
U.S. Coast Guard R&D Center,

Roberto V. Desimone, SRI International, and
D. John Mark Agosta, SRI International

The opinions or assertions contained herein are the private ones of the
writer and are not to be construed as official or reflecting the views of the
Commandant or the Coast Guard at large.

In May 1993, the U. S. Coast Guard Research and Development Center
(R&D Center) began research to determine the feasibility of developing a
"Configuration System" for use prior to and during oil spill responses. The
configuration model would use equipment databases, capabilities databases,
personnel databases, and risk assessment scenarios to develop responses to
questions concerning equipment quantities, equipment location, new sites
for equipment storage, and equipment mixes at different sites for use in
training, analyzing the credibility of response plans and as a decision
making tool for actual response.

In order to insure that the Federal Government is adequately prepared to
execute a rapid, coordinated, and effective response to a major pollution
incident a thorough, usable contingency plan is vital. The effectiveness of
a contingency plan depends on the depth of evaluations and considerations
of different types of events that could occur and the nature, type and level
of response that have been taken into consideration during the development
process. Contingency plans developed by different groups vary in both
quality and considerations of various quantitative aspects of a potential
release of oil or hazardous material, which makes it difficult to assess, a
priori, the effectiveness of a plan prior to its actual use in a real emergency.
The development of a method for analyzing the level of risk for an oil spill
and the use of that information within a configuration system provides an
initial method of creating a uniform guidance methodology for use in the
development and assessment of contingency plans, and as a tool to facilitate
the use of artificial intelligence and decision-making systems for spill
response training and during actual events.

A methodology used to develop a generic oil spill risk assessment model
applicable to all ports, was constructed and then exercised with data from
several U.S. ports to illustrate the nature of the results and their
dependence on important traffic and hydrographic parameters. Using the
model, several U.S. ports were rank ordered in the descending order of risk
(i.e., susceptibility to experiencing oil spills equal to or greater than a
certain volume). This information is then used to develop scenarios for the
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configuration model which provides an analysis of the dynamics of one or
even two major oil spills in proximity to each other or widely separated.
The configuration system will be able to present the evaluation of its
decisions in terms of quantitative measures of increased response
effectiveness.

The prototype configuration system comprised advanced artificial
intelligence (Al) planning technology, together with color map display
capabilities, and modules for spill trajectory modeling and response plan
evaluation implemented with the aid of commercial software. Advanced
technology was leveraged from Department of Defense (DoD)-funded
projects on military operations crisis planning.

The specification for the system capabilities included the following:

- Highlighting the consequences of shortfalls in the spill response equipment
- Modeling two major spill scenarios concurrently, using replanning
techniques
- Generating multiple respoase plaas for the same scenario
- Displaying response plans on a PERT chart and on a map-based display
• Presenting choices of spill respoase operations and equipment for spill
scenarios

- Highlighting resource conflicts and response-plan inconsistencies
- Simulating the effectiveness of equipment by modeling its interaction with
the transport of oil among sectors
- Summarizing and displaying in charts the environmental damages to
shores and sea sectors due to the coasequence of the oil spreading

The underlying Al planning techniques provide a powerful representation
and automated reasoning mechanisms that permit the user to explore a
greater number of spill scenarios than is practical with manual methods.
These mechanisms also keep track of all the decisions made and notify the
user when they contradict or are incoasistent with each other. The use of
a commercial spreadsheet tool for the evaluation module permits the user
to access the evaluation model more easily. The spreadsheet tool also
provides an excellent array of tabular displays and charts for representing
environment damage and equipment shortfalls.

The overall design, comprised four main modules:

- Equipment and Logistics Planner
- Trajectory and Oil Disposition Model
• Evaluation Module

- Color Map Display

To explore a configuration planning problem, the end user must first
provide relevant information about the spill scenarios to be examined and
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the equipment available for responding to the spill. This information,
provides the main inputs for the equipment and logistics planner. The user
can modify the scenario, the locations of spill response resources, or the
choices of response operations within the RESPONSE PLAN that is
generated. The response plan provides an input for updating the trajectory
and oil disposition model, for evaluating the environmental and cost
impacts, and for presenting the plan to the user on a map display.

The main capabilities of the equipment and logistics planner are provided
by state-of-the-art advanced Al planning technology, embodied within the
System for Interactive Planning and Execution (SIPE-2). This technology
meets the four main design criteria of flexibility, ease of use, extensibility,
and interactiveness. SIPE-2 was developed during the early 1980s and has
been demonstrated on a variety of planning problems.

The underlying Al planning technology provides good plan representation
capabilities, as well as mechanisms for interactive and automated reasoning.
SIPE-2 provides traditional PERT and Gantt-chart representations of the
plans it produces. PERT charts, or partially ordered graphs provide a
standard description of the plan as a set of actions ordered by links showing
which action should come before another. Most systems that assist in
project planning represent plans as PERT charts.
However, this form of representation is insufficient to capture or represent
the rationale between the choices for certain actions in a plan. SIPE-2 is
able to record the intentions and justification for specific actions, as well as
their effects, and utilizes this knowledge to build a more complex
dependence network that captures plan rationale. This knowledge is an
essential component of the planning system because it helps to model the
process of how plans are developed within specific domains such as spill
response.

SIPE-2 is also able to represent spill response procedures and operations at
multiple levels of detail. A high-level representation may be useful for
identifying that no major parts of the overall response plan are missing,
whereas lower-level plans show exactly which resources are being utilized
within the plan. The number of planning levels can be increased or
decreased as needed. At each level different pieces of information are
brought to bear about the current situation, the applicability of specific
response operations, or their duration and effectiveness. Thus, SIPE-2
manages the integration of the relevant information hierarchically without
confusion.

During the planning process, SIPE-2 keeps track of a great deal of
information, and presents choices to the user concerning the selection of
procedures or operations, resources, locations, or times. Where there is a
choice of any of these, SIPE-2 will present a list to the user. The list is not
prioritized, but all members of the list have been checked for consistency.
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For instance, in presenting choices of operations, SIPE-2 will have already
checked that they achieve the necessary effects, and meet the applicability
conditions for the current problem. In choosing appropriate response
equipment, SIPE-2 checks whether the equipment can withstand the
operating environment. In thisway, SIPE-2 guides the selection of planning
choices, but requires the user to make the final choice.

At the end of each planning level, SIPE-2 checks that the plan is consistent.
This involves ensuring that no actions undo the effects of others, and
checking that there are no temporal or resource conflicts among concurrent
branches of the plan. Examples of these conflicts are the placing of a boom
across a harbor to prevent access to the harbor for offloading skimmed oil,
the arrival of a specific piece of response equipment too late for it to be
effective, or plans for an item of equipment to be used at the same time in
different locations. SIPE-2 is able to identify these situations and suggest
remedies either by choosing different resources, locations, and times, or by
ordering the actions such that the conflict is avoided.

As the situation changes, SIPE-2 checks to see that operations within the
plan arestill applicable and consistent with each other. If not, then SIPE-2
identifies those parts of the plans that are affected by the changes and
presents choices to the user to remedy the situation change. For instance,
the severity of the weather conditions might affect the effectiveness of
specific booms and, as a result, additional booms may be required.
Weather conditions might also affect the spill trajectory, resulting in the
possibility of using dispersants offshore to break up the spill.

The replanning capability within SIPE-2 permits the user to explore how
changes in the situations affect existing planned choices. It also allows the
user to explore the what-if questions which are essential for configuration
planning.

The underlying knowledge and database that SIPE-2 utilizes during the
planning process comprises information about the following:

- Spill response resources, such as their location, type, quantity, and other
more detailed information about their operating conditions and capabilities.
- Spill respoase operatioas, such as the use of hooms, skimmers, and
vacuum trucks.

- Geographic information about the surrounding shores and sea-sectors,
such as the location of sensitive areas, equipment storage sites and sea and
ground transports, but also water temperature, wind and tidal data.
- Spill incident data, such as discharge rates and quantities, location and
time of the initial spill.
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The Configuration system provides a multifunctional tool. It can be used
to:

1. Ascertain the adequacy of response and contingency plans.
2. Assist in developing scenarios for response drills and determining
whether the response was as efficient as it could be.
3. Develop response strategies for actual spill respoase.

Ivan M. Lissauer,
U.S. Coast Guard R&D Center

1082 Shennecossett Road

Groton, CT, USA 06340-6096

Ph (860) 441-2742
Fax (860) 441-2792
Email I.Lissauer/RDC03@cgsmtp.uscg.mil
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INFORMATION SYSTEMS DEVELOPMENT

BY THE CALIFORNIA COASTAL COMMISSION

Helmut Gieben, California Coastal Commission
and Marty From, California Coastal Commission

The California Coastal Commission is catching up. Following a 10-year
hiatus of development in its information systems — brought on by drastic
budget cuts in the early 1980s —the Commission is now gradually acquiring
desktop PCs, and is in the process of developing a number of tools to assist
its analysts in managing the impacts of development along the state's
shoreline. Development of these tools has been almost entirely dependent
on CZMA Section 309 program improvement grants, EPA grants, and a
$150,000 grant from the NOAA/National Ocean Service's Coastal Services
Center (CSC). The Commission has focused its efforts in two areas:
databases and mapping tools, including Geographic Information Systems
(GIS).

Databases

The Commission has just completed, and is currently installing, a permit
tracking system designed in-house using Microsoft's Access database
software. The system took a little more than one year to develop —about
three times as long as any of us anticipated —but we now have a very user-
friendly system that conforms to the quirks and idiosyncrasies of our unique
permitting process. The commercially available tracking software simply
didn't fit our needs, and, based on a prior failed attempt, hiring a
consultant to design a custom system for us seemed prohibitively expensive.
In looking back now, it might have been more cost-effective to hire outside
consultants, but by developing our own system, we have greatly increased
our in-house expertise and can be much more responsive to the suggestions
of our analysts and clerical staff for system improvements.

The database has allowed more efficient tracking of permit applications.
It prints out standardized notices and letters, and has a fairly sophisticated
search mechanism that allows our analysts and clerical staff to respond
quickly to information requests from the public. Our analysts are
particularly happy with the way the system has increased their access to
historic permit records as they review currently pending applications.
Previously they had to rely on 3x5 card files, hand-written logs and
institutional memory. One improvement slated for this coming year is the
ability to track compliance with permit conditions, such as long-term
monitoring, that tend to slip between the cracks if institutional memory does
not catch them.

591



We are also currently developing a wetland mitigation tracking database.
Funded through an EPA grant and designed in-house using MS Access, the
database will enhance our ability to track the effectiveness of wetland
restoration projects that were required by Commission permits. Over time,
this will enable us to come up with more informed acreage ratios for
compensatory wetland mitigation and better evaluate mitigation plans to
assure successful mitigation of impacts to wetlands.

Geographic Information Systems (GIS)

Our GIS capability is also expanding, thanks in part to a recent grant from
the Coastal Services Center. With CSC's support, and with the cooperation
of a number of federal, state, and local agencies, we are spearheading the
development of a prototype regional GIS for the Monterey Bay area in
central California. The system will incorporate GIS data sets, aerial photos,
satellite images and tabular data from about a half dozen agencies in the
region, and will make this information accessible in graphic form over the
Internet's World Wide Web. The goal is to allow the region's resource
managers to come together and make decisions based on a common
understanding of the region's resources, problems, and potentials. We hope
the system will encourage the evolution of multi-jurisdictional watershed
and ecosystem-based management approaches, and are convinced that data
sharing is the way of the future.

The project ties management and academic communities together as well.
Under the CSC grant, we have contracted with the University of California
at Berkeley's Center for Environmental DesignResearch (CEDR) to develop
translation and rectification engines that will enable the data transfer across
jurisdictions, currently impossible because of data structure and platform
incompatibilities. CEDR will also develop the user interface for making the
GIS accessible via the World Wide Web to schools, libraries, park visitor
centers and property owners, creating an unprecedented opportunity for
public education. In addition, the new California State University at
Monterey Bay (CSUMB) has agreed to serve as the regional data repository
and home for the regional GIS and the translation engines at the end of our
grant period.

The translation and rectification engines will be the key to keeping the
regional GIS full of current data without imposing a burden on source
agencies. Source agencies won't be asked to change their native data
structures or platforms to conform with a regional standard. Instead, they
will be asked to submit updates in their own native formats to CSUMB,
who will use the translation engines to integrate the new data into the GIS.
Students and faculty at CSUMB will benefit from having direct access to
regional resource data, and the region's resourcemanagers will benefit from
the case studies, computer models, and other tools that may be developed
at CSUMB as a result of this arrangement. Talk about win-win!
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Pre-GIS Mapping Tools

Although we are very excited about the progress we are making with our
prototype GIS in Monterey Bay,we knowit willbe a while before all of our
district offices are outfitted with GIS capability. So we have also been
researching the usefulness and applicability of low-cost, user-friendly, CD-
ROM-based mapping products - the kind that can be purchased off the
shelf at computer software stores. Created for home and business use,
some have powerful features that our analysts can use in their day-to-day
work.

MapExpert 2.0 ($320 from DeLorme) can be used to create very
professional-looking site-location maps and exhibits for staff reports. In
addition, the program displays the latitude and longitude of wherever the
cross-hair cursor is pointed. We tested the accuracy of the program using
a set of sample points on USGS quad maps, and found the program was
accurate to within about 50 feet, and much less prone to operator error
than hand-mapping. Our analysts can use the program to quickly and
easily geo-code permit locations, water quality sampling stations, septic
tanks, etc. for future use in a GIS. An $80 version of the program (Street
Atlas USA, also from DeLorme) does not have all the features for creating
display-quality maps that the more expeasive version has, but does provide
latitude and longitude.

Some programs allow you to import street addresses from a database and
map them directly. Rand McNally's StreetFinder ($50) did this easily and
accurately for about 65% of the street addresses in our database, even
though they do not have zip codes. Select Street Atlas ($100 from ProCD)
requires the zip+4 code before mapping imported addresses, but a utility
program (ZipFix, $20, also from ProCD) provides the ability to assign zip
codes to street addresses. Unfortunately, the program could not find zip
codes for about half of the street addresses in our database, and the multi-
step process makes it more cumbersome to use than Rand McNally's
product. Neither of these products provide latitude/longitude, but they are
very useful for evaluating the potential for cumulative impacts. For
example, while reviewing an individual permit application, our analysts can
query the permit database and then map the results to get a feel for the
level of permit activity in the area.

Thomas Brothers makes a CD-ROM mapping product (cost is $400 for the
state of California) that also allows you to import addresses from a
database, and it is the only product we tested that allows you to export the
latitude/longitude in a database format, ready for input to a GIS.
Unfortunately, the program is difficult to use and it requires all addresses
to have zip codes. As this abstract went to press, we have not tested the
accuracy of the latitude/longitude coordinates, though we expect it to be
comparable to the other programs tested.
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Conclusion

Ironically, while tight budgets continue to constrain the Commission's
efforts to update and improve its analytical tools, they have also reduced the
risk of investing in technological white elephants. We have benefitted from
the learning curves of other agencies; many weak technologies and systems
have been weeded out by trial and error; state and federal data standards
are beginning to emerge; and certain trends have crystallized - such as the
omnipresence of the Windows PC platform and the dominance of the World
Wide Web on the Internet. This has enabled us to skip several generations
of the evolutionary process and perhaps make better choices as a result.
Nonetheless, we continue to innovate, learn, and make mistakes. Driven
largely by motivated PC users in our staff, we continue to explore ways of
making the most of our limited resources. Although we have far to go, we
are catching up.

Helmut Gieben

California Coastal Commission

45 Fremont, Suite 2000
San Francisco, CA, USA 94105

Ph (415) 904-5284
Email hgieben@slip.net
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CONDUCTING AND PUBLISHING ECOLOGICAL
CHARACTERIZATIONS IN THE INFORMATION AGE

Eugene J. Olmi, South Carolina Department of
Natural Resources and

Anne Hale Miglarese, NOAA/National Ocean Service

Ecological characterizations provide important baseline information on
natural resources and ecosystem interactions. When coupled with the
human dimension (e.g., land use, infrastructure, socioeconomic linkages,
anthropogenic inputs), characterizations are important tools for resource
management decision making. While characterizations provide an
important "snapshot" of the ecosystem of interest (usually at a regional
level), they have generally been static, i.e., non interactive and difficult to
update. Incorporation of Geographical Information Systems (GIS)
technology into ecological characterizations greatly enhances their utility by
providingcapabilitiesfor efficient detection ofchangesin landscape features
over time.

The Otter Island Characterization Project is a collaborative effort among
NOAA/National Ocean Service's Coastal Services Center, NOAA National
Geophysical Data Center, and the Marine Resources Division of the South
Carolina Department of Natural Resources. The goal of the project is to
provide a demonstration product for a desktop PC that allows menu-driven
interactive access to electronic characterization information. The focus of
the product is Otter Island, South Carolina.

Fronting St. Helena Sound on the lower South Carolina Coast, Otter Island
is an 845 ha (2,088 acres) marsh and barrier island that was recently
purchased by South Carolina for inclusion in the "core area" of ACE Basin
National Estuarine Research Reserve (NERR). Named for the Ashepoo,
Combahee, and Edisto Rivers, the ACE Basin Project Area is an area of
approximately 350,000 acres that is rich in wildlife and cultural heritage.
Conservation organizations, local land owners and government agencies
have worked together to conserve these important resources. As part of the
ACE Basin NERR, Otter Island will serve as a site for research and
education as well as wildlife protection.

Otter Island consists of 185 ha (456 a) of high ground, 602 ha (1,489 a) of
regularly flooded salt marsh and intertidal creeks, 23 ha (58 a) of sand
beach, and 35 ha (86 a) of continuously flooded estuarine creeks. Of the
high ground area, 127 ha (313 a) are maritime forest. The tract includes
one barrier island (the original Otter Island) of approximately 149 ha (367
a) in size and approximately 20 hummocks (areas of high ground
surrounded by marsh). The three largest of these are 4.5, 13, and 19 ha
(11, 32, and 47 a, respectively); the rest are less than 1.6 ha (4 acres) in
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size. These hummocks are scattered throughout the salt marsh which is also
traversed by many creeks which drain the marsh. The primary island
(Otter island proper) fronts St. Helena Sound with a sand beach 2.9 km
(1.8 mi) long and contains several freshwater inter-dune ponds.

Humans have infrequently occupied Otter Island in the past (no dwellings
are on the island) and the tract is in near pristine condition. According to
The Nature Conservancy's "ACE Basin Biological Inventory Report,
1990-1992," 10 natural plant communities and/or rare plant species are on
Otter Island: Atlantic maritime dry grassland, barrier island pond complex,
maritime dune shrub thicket, piedmont Hatsedge, salt flat, salt marsh, salt
shrub thicket, shell-mound buckthorn, south Atlantic barrier forest, and
temperate shell midden woodland.

Otter Island is an active nesting area for the federally threatened loggerhead
sea turtle. The island also provides roosting and feeding areas for the
federally endangered piping plover, peregrine falcon, wood stork, and
southern bald eagle and is a refuge for other species such as the eastern
diamondback rattlesnake. The interior ponds harbor alligators and
freshwater wetland vegetation, and the beach and mud flats at the southeast
end of the island are a major feeding and resting area for migrating
shorebirds.

Beyond its ecological significance, Otter Island also contains the remains of
Native American shell middens and a Civil War Fort. The fort on Otter
Island was built by the Confederate Army in 1861, along with similar forts
on nearby islands, to protect local plantations. The forts were abandoned
in November 1861 after Hilton Head Island fell to Union forces. The

Union Army occupied the Otter Island fort and later built a signal tower
there as part of a communications network along the South Carolina coast.
A community of escaped slaves was on the island when the Union troops
arrived and remained there throughout the war.

Because of the island's significance for rare plants, threatened and
endangered species, and as an historic site, the South Carolina Heritage
Trust Advisory Board gave Otter Island a high priority for acquisition in
1986. In 1993 The Nature Conservancy purchased the island. The South
Carolina Department of Natural Resources then purchased the property and
the Island became a Heritage Trust Preserve, known as the St. Helena
Heritage Preserve.

Otter Island is managed by the South Carolina Department of Natural
Resources. The Management Plan for Otter Island strives to preserve the
unique and valuable resources of the island. In addition the management
plan promotes use of the Island for education and research and allows
public access for "traditional uses" such as beach activities, bird watching,
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fishing, and archery hunting. The characterization of Otter Island is
intended to serve as a tool to aid management of the island by classifying
its resources and providingscenarios to guidemanagementdecision making,
all in an interactive digital format. The characterization relies almost
entirely on information already available for the area.

The CD-ROM publication includes a hypertext viewer (such as Mosaic)
which accesses characterization information presented as hypertext-linked
text, tables, graphs, photographs, and spatial coverages (GIS) for Otter
Island and the surrounding region.

Descriptions of Otter Island and its surrounding area include physical
setting (geologic history, physiography, soils, and climate), human history
and current socioeconomic setting, ecological communities and their
interactions, and management considerations. Other text components
include an introduction to ecological characterizations, overviews of Otter
Island and the ACE Basin NERR, life history of the loggerhead sea turtle,
and the Otter Island Management Plan. Digital images of vegetation
communities and selected species accompany the text and may be viewed as
a group in a photo gallery.

Spatial features include population density, land use, shoreline changes,
hydrography, vegetation, shellfish, endangered species, historic sites,
research stations, and human use regulations (e.g., trails, restricted areas).
These coverages may be queried or simply viewed in a digital atlas. Users
with ArcView II may download files for more complex analyses and
updating. Metadata documentation adheres to federal standards.

The product also demonstrates application of the information in making
management decisions through interactive scenarios, such as placement of
access points. Also included in the product are an extensive bibliography
of coastal resource information and an interactive educational component
that describes the "Life in a Salt Marsh."

An important goal in the development of the product was to maintain "easy
access" to the information, thereby enhancing its usability. This
demonstration product will be reviewed by the coastal management
community and the concept will be refined for application to other
ecological characterizations.
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Session H5: Private Property Legislation: An Overview of Federal and State
Statutory Takings Laws
Session Chair: John Duff, University of Mississippi Law Center

A WORKINGMAN'S GUIDE TO

SECTION 404 REGULATORY TAKINGS

Barry Gale, U.S. Army Corps of Engineers

Introduction

The development of wetlands in the United States is regulated at the federal
level by the U.S. Army Corps of Engineers ("Corps") under the authority
of Section 404 of the Clean Water Act. The Corps evaluates permit
applications to fill or alter wetlands based on stringent guidelines (40 CFR
part 230) developed by the U.S. Environmental Protection Agency. These
Guidelines make it nearly impossible for the Corps to issue Section 404
permits that would allowfor the destruction of wetlandsunlessthe proposed
project needs to be located in or adjacent to a waterway (e.g., marina) or
there is no alternative upland location available. Consequently, property
owners often allege that they are stymied by the Corps in their efforts to
transform their privately held wetlands into financiallyviable projects such
as large-scale residential or commercial developments.

In response to "property-rights" advocates, Congress is considering whether
some form of legislation is necessary to compensate property owners for the
devaluation of their property resulting from environmental regulation. The
Section 404 program is often cited as a prime example of why such
legislation is warranted.

Often overlooked in this debate, however, is the fact that the United States
Court of Federal Claims ("Claims Court"), with increasing regularity, has
already been compeasating property owners who have suffered property
devaluations resulting from Section 404 permit denials. Property owners
have utilized the Fifth Amendment restriction against property "takings" as
a basis to support their claims. While the number of federal cases that have
had to decide whether a Section 404 permit denial is a "regulatory taking"
is still relatively small, there are a number of prevailing issues that have
emerged as critical in the Claims Courts' evaluation of these cases. This
paper will identify these Issues, and focus upon the criteria used by the
Claims Court in resolving these issues.

Ls the Case Ripe for Review?

The threshold issue in any Section 404 regulatory takings case is whether
the permit applicant has sufficiently exhausted all realistic efforts to obtain
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a permit that would allowsuccessful development of his property. If he has
not, the Courts are reluctant to move forward with the case.

For example, assume a developer owns 10acres of wetlands. He applies to
the Corps for a permit to fill all 10acres. The Corps indicates during the
permitting process that it is unlikely that the applicant will obtain a permit
to fill all 10 acres, but offers that an application to fill something fewer than
10 acres "may" be more favorably viewed. The applicant insists that he
wants to fill 10 acres and refuses to modify his application. Consequently,
the permit is denied and the developer seeks compensation for the
devaluation of 10 acres in the Claims Court. Undoubtedly, the
Government's first defense would be that the applicant did not pursue
alternative proposals that may have proven to be acceptable to the Corps.
Therefore, in the Government's view, it is premature to declare the denial
of a single development scenario to be a taking. Of course, from the
developer's perspective, if the Corps denied a permit to fill 10 acres of
wetlands, the likelihood is that a permit to develop a lesser acreage of
wetlands would also be denied. Thus, in the property owner's view, further
applications are ultimately futile.

It is up to the Court to decide factually, whether it would be futile for the
developer to seek an alternative permit. The difficulty, from the Court's
perspective, is attempting to discern what the Corps would do with an
alternative application when the Corps, itself, can only make that
determinationafter goingthrough a formal permit process. Adding to this
dilemma is the fact that the Corps regulations on processing permits do not
require the Corps to generate an acceptable alternative project in lieu of
simply rejecting an applicant's proposal. Thus, in theory, the Corps could
simply deny multiple proposals from an applicant while at the same
maintaining in the Claims Court that it would not be futile for the applicant
to reapply one more time for a slightly different, more environmentally
benign project. Of course, it is unlikely that the Court would tolerate this
type of gamesmanship from the Corps. More likely, the ClaimsCourt, at
best, will allowthe Corps one opportunity after an initial denial to issue a
permit. A second denial, for an alternative project, would almost certainly
lead to the conclusion that further applications would be futile.

Did the Property Owner Have a
Reasonable Investment-Backed Expectation?

Once the applicant convinces the Court that he has exhausted all efforts to
obtain a Section 404 permit, the next issue that the Claims Court must
address is whether the applicant had a reasonable, investment-backed
expectation to develop the wetland property when it was purchased.
Without that expectation, the Claims Court has declined to rule that a
taking has occurred. Clearly, if the applicant purchased wetland property
prior to the passage of the Clean Water Act, it would be reasonable to
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assume that it could be developed free from federal regulatory interference.
Conversely, there would he no reasonable expectation for developing
wetland property purchased within the last 10 years, when the Corps
regulatory program and the impediments inherent in obtaining permits were
generally well understood. Furthermore, it is generally the case that the
cost of wetland property purchased in the last 10 years would have already
been discounted to reflect the more intensive and restrictive regulatory
environment

The gray area in analyzing this issue is the period of time after the Clean
Water Act was enacted in 1972 but prior to the time when the regulatory
restrictions related to wetland development were in place and understood
by the public. For example, assume a developer bought 10 acres of
wetlands in 1978. The government would argue that the passage of the
Clean Water Act in 1972, its amendment in 1976, and the promulgation of
regulations by the Corps in 1974,1975, and 1977all would have placed the
developer on notice that the development of his wetland property required
a Corps permit. The inherent possibility that a permit may not be issued,
in the government's view, should preclude any reasonable expectation that
the property could be developed. The developer would argue that in 1978
the mere existence of a regulatory framework was not enough to undue the
expectation that his property could be developed. The developer might
support his argument with an assortment of allegations: 1) in 1978 the
Corps had not fully implemented its regulatory program; 2) to the extent
that a regulatory program existed - the Corps was not generally denying
permits to fill wetlands; and 3) it was not even understood by the
development community what property constituted wetlands in 1978.
Further, in order to make factual determinations on these allegations the
Court would need to know the type and location of the wetland that was
purchased. For example, in a particular Corps District, it might have been
unreasonable to have an expectation that a tidal wetland could be developed
in 1978 - although the reasonable expectation concerning an isolated
freshwater wetlands at that time might have been entirely different.
Finally, because permit decisioasare typically made at the District level, the
Court's inquiry concerning "reasonable expectations" might extend to the
overall permitting record of the particular Corps District responsible for the
decision. Because of the Corps' regional diversity, reasonable expectations
might vary significantly based on what Corps District was involved.

Is the Devaluation in the Property Caused by the Permit Denial
Sufficient to Constitute a Taking?

The cornerstone of the Supreme Court's analysis of regulatory takings is the
principle that some property devaluation is inevitable as a result of
government regulation. Regulatory action that adversely affects property
only becomes compeasahle, however, when the devaluation results in a
severe economic impact. In making this determination in the context of
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Section 404 denials, the Claims Court compares the value of the affected
property prior to the permit denial with thediminished valueresulting from
the adverse permit decision.

Perhaps the single most difficult issue in Section 404 takings litigation
focuses on what property should be considered in making the devaluation
determination. For example, assume a developer purchased 250 acres of
wetlands in 1950. Prior to enactment of the Clean Water Act he
successfully developed200 acres into a residential housing development. In
1980, the applicant, now in need of a Corps permit to continue his
development, applies to the Corps to develop 12 more acres of wetlands.
The Corps denies the permit. The government's defense against a taking
is that the Corp's denial only affected 12 out of 250 acres • 200 of which
have already been filled and developed. In the government's view, this is
hardly the type of severe economic impact that could constitute a taking.
The developer, on the other hand, frames the economic impact issue
differently. The only property he wants to discuss is the 12 acres that were
the subject of his permit denial. The other 238 acres are irrelevant.
Because many property owners hold a combination of uplands and
wetlands, how the Court resolves this issue often drives the resolution of the
economic impact determination. To the extent that the Claims Court looks
at the entirety of a claimant's property holdings, including uplands or
wetlands that were previously developed, the likelihood of a taking
diminishes. To the extent that the Court considers only the property
subject to the permit denial, the likelihood of a taking increases
dramatically.

Which is the right approach? The narrow view of looking at only the
property subject to the permit denial appears to be inconsistent with the
way communities regulate land use. Land use or zoning regulations often
require a developer to set aside open space in some form as a trade-off in
exchange for the ability to develop. Viewed narrowly, a developer might
argue that his inability to develop the open space was a taking. Yet, the
Supreme Court hasnever viewedthis type of land use regulation as violative
of the Fifth Amendment based on the theory that the government action
must be viewed in a broader context. Obviously, the open space
requirement is only part of the overall development picture. Similarly, in
the above example, looking narrowly at only the permit denial for 12 acres
ignores the broader context of development that was either previously
permitted or not regulated.

Once the Court decides what property is to be evaluated, it then must
resolve the underlying issue • is the devaluation resulting from the permit
denial sufficient to constitute a taking. The few Courts that have squarely
faced this issue have yet to latch on to any exact percentage devaluation that
signalsa taking. Instead, the Courts fall back on meaningless catch phrases
to rationalize their actions. In Formanek v. U.S. (26 CI. Ct. 332,1992) the
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fair market value of the property before the permit denial was $933,921.
After the permit was denied the property was valued at $112,000. In
finding that a taking had occurred the Court stated: "This change [88%
devaluation] clearly exceeds the 'mere diminution in value' which our
society must tolerate in order for government to effectively operate." In
Bowles v. United States (31 Fed. CI. 37, 1994) the devaluation was from
$55,000 to $4,500 [91.8%]. This was held to be a taking. At the other end
of the spectrum, at least one case, Ciampitti v. U.S. (22 CI. Ct. 310, 1991),
has suggested that a devaluation of only 25% is insufficient to result in a
taking.

An additional factor that has been noted by some Courts in addressing the
devaluation issue is the comparison between the fair market value of the
property after the permit denial and the property owner's cost basis.
Presumably, even if a permit denial results in a severe devaluation in
comparison with the pre-denial value, if the post-denial value still greatly
exceeds the property's owner's cost basis, a Court may he reluctant to find
that a taking has occurred.

Is the Section 404 Permit Denial Solely Responsible for the
Property Devaluation?

The Section 404 program is not the only governmental program that
regulates wetlands. Many states, particularly those in proximity to a
coastline, have established their own regulatory programs with jurisdiction
over tidal and/or freshwater wetlands. In many cases these programs
operate concurrently with the Section 404 program, so that, for example,
in Delaware an applicant who wants to develop tidal wetlands must obtain
both a federal Section 404 permit and a state wetlands permit. In addition,
the federal Section 404 permit requires an applicant to obtain a Water
Quality Certification (WQC) from the state and a determination that his
proposed project is consistent with that state's coastal zone management
plan (CZMP). The Section 404 permit is not operative without both of
these state approvals.

A question that has yet to be fully resolved by the Courts that have heard
regulatory takings cases is to what extent a state denial of either its own
wetlands permit or a WQC or CZMP denial relieves the federal government
of responsibility for the alleged taking.

The easiest case to resolve is the situation where an applicant applies to both
the state and the Corps for their respective permits. Prior to the Corps
making a decision the state denies its permit. The Corps, as allowed by its
regulations, denies the Section 404 permit without prejudice, indicating that
if and when the state permit is obtained it will then make a merits-based
decision. In this example, since it was the state alone that affected use of
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the property, without any substantive decision by the Corps, the federal
government should not he subject to a takings claim.

A more difficult case arises when the state denies its permit and the Corps
also denies the Section 404 permit based on a substantive decision, i.e., with
prejudice. Since the property owner cannot join the state and federal
governments together in one legal action, he is left to file his state takings
claim in state court and his federal claim in federal court. Of course each

governmental entity will argue that it was the other that "caused" the
taking. The situation grows even murkier when state and federal
geographic jurisdiction is not identical.

In a third scenario the Corps denies the Section 404 permit based strictly
on the state decision not to issue the WQC or CZMP approvals. In this
case, although there may be no question that the property devaluation
resulted from the Section 404 permit denial, the permit denial itself was
predicated strictly upon a state decision. If, as several Claims Court cases
have suggested, the federal government must pay for the taking under these
circumstances, the states, knowing that it is the federal government that will
ultimately pay for the state denial, will have little incentive to approve any
project that adversely affects the environment.

Conclusion

The above analysis provides a thumbnail sketch of the primary issues that
arise during regulatory takings litigation resulting from Section 404 permit
denials. As the Courts take great paias to point out, the ultimate decision
in any Section 404 takings case is driven by the facts of the particular case.
Because of the wide variation in factual circumstances that arise it is

difficult to generalize about the outcome of Section 404 takings cases.
Perhaps, in light of the current frenzy to address the takings issue through
legislation, it is enough to understand that of the thousands of permit
applications that the Corps entertains every year, only a handful result in
takings claims. If a court - the Claims Court, and a remedy - the Fifth
Amendment, already exists to address these claims, it is difficult to
understand the need for legislation that will ultimately duplicate
administratively what already exists judicially.
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RECENT DEVELOPMENTS IN

TAKINGS LEGISLATION IN THE GULF STATES

John Alton Duff,
Mississippi-Alabama Sea Grant Legal Program

Introduction

The coastal areas of the United States, including the Gulf of Mexico,
constitute myriad valuable resources. They serve as important commerce
points with major ports, offer aesthetic relief to wary humans who are
drawn to its waters to vacation or live, serve as valuable habitat to many
endangered and threatened species, and maintain important sources of
seafood. However, it is this importance, popularity, and wide range of
benefits which may ultimately lead to the coasts' demise. Overdevelopment,
overfishing, and increased traffic contribute to the decline.

Public and private use of the shoreline and coastal areas often overlap.
Federal, state, and municipal entitiesapply laws, regulations and ordinances
to protect the public interest in theseareas. These measures may constrain
the rights of private property owners and in some instances reduce those
rights so as to deprive the property owner of any reasonable use of the land.
Historically, the federal and state constitutionshave provided the primary,
if not exclusive, means of seeking redress in these situations. The fifth
amendment to the U.S. Coastitution provides, in pertinent part, "nor shall
private property be taken for publicuse, withoutjust compensation," which
has been deemed to mean that regulations amounting to a "taking" of all
reasonable use, requires that the government compeasate the land owner.
Most state constitutions mirror this wording and accordingly, state courts
apply the same standard.

During the last 10 years, the United States Supreme Court has paid
particular attention to regulatory takings claims regarding shoreline areas.2
While some commentators see a trend in affording property owners

heightened protection against regulatory impact on the use of their land, a
finding of a constitutional regulatory "taking" sufficient to mandate
compensation still requires a high burden of proof on the part of a
claimant.

*Nollan v. California Coastal Commission, 483 U.S. 825 (1987); Lucas v.
South Carolina Coastal Council, 112 S. Ct. 2886 (1992), Stevens v. City
of Cannon Beach, 317 Or. 131, 854 P.2d 449 (1993), cert denied 114 S.
Ct. 1332 (1994), Scalia dissenting.
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Private property owners of both coastal and non-coastal property have
deemed these rulings ineffective (too little, too late) in addressing the more
widespread affects of federal, state, and municipal regulations on private
property. They have urged federal and state lawmakers to adopt
"legislative takings" measures which would provide compensation for
claimed diminutions in value that do not amount to total loss or

"constitutional taking." This paper touches on some of the aspects of this
movement in the states bordering the Gulf of Mexico. It sets out the
legislative takings measures that have been enacted in Florida, Texas, and
Louisiana. It also reviews the efforts to enact such measures in Mississippi
and Alabama. It concludes that some states have enacted more specific
mechanisms to address the issue, complete with a well articulated process
for resolving claims. It also notes that in certain areas, important questions
have been left unanswered.

Florida

In 1995, Florida enacted the Private Property Rights Protection Act (Florida
Act).3 In doing so, the state reasoned, "that some laws, regulations, and
ordinances ... may inordinately burden, restrict, or limit private property
rights without amounting to a [state or federal] constitutional taking . . .
[and therefore the state should] provide[] for relief, or payment of
compensation, when a new law, rule, regulation, or ordinance ... as
applied, unfairly affects real property."4

A claimant under the Florida Act must present the governmental entity
involved with a claim, an appraisal supporting the claim that sets forth the
resulting diminution in value, and compensation sought. The government
has a six-month period within which to offer a settlement to the claim. The
settlement may come in an array of forms from removing or reducing the
regulatory impact at issue to paying compeasation.

In signing the law, Governor Chiles hailed the measure as a compromise,
in that it protects pre-existing regulations while it affords claimants a
mediation process, or in the alternative, quick access to courts where new
regulations impact property value. The adversaries on the issue were not
as satisfied. Opponents of the Florida Act argue that it will have a chilling
effect on future environmental and growth management plans and that the
effect of the law remains uncertain. Some proponents of the Act maintain
that it does not go far enough.

Property rights advocates are calling for an even stronger state
constitutional amendment. In February 1996, a proposed House Joint

3 Fla. Stat. § 70.001 et seq. (1995)
4 Id.
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Resolution was filed in the Florida House of Representatives.5 The measure
calls for the creation of an amendment which would, inter alia, provide
property owners with a legal meaas to seek compensation for claims of
diminished value resulting from existing as well as future regulation. It
would also entitle a claimant to judicial review and a jury trial on the issues
without requiring the claimant to first exhaust administrative remedies
available. Upon gaining the requisite votes in the legislature, the proposed
constitutional amendment would be submitted to the electorate for approval
or rejection in the November general election.

Texas

In 1995, Texas enacted its Private Real Property Rights Preservation Act.'
As in other states, opponents of the Act argued that it would have a

chilling effect on state regulation. Proponents concede, but term the Act a
"preventive" measure to ensure that the state does not mirror the actions of
federal agencies perceived as intrusive, such as the U.S. Fish and Wildlife
Service.7

Under the law, a legislative taking will he deemed to have occurred where
a regulation diminishes the value of private property by at least 25%. It
applies only to actions taken after September 1, 1997. The Act does not
apply to regulatory actions taken pursuant to obligations mandated by
federal law, law enforcement seizures or forfeitures, actions protecting
against nuisance, formal exercise of the power of eminent domain, and
certain rules regarding water safety, hunting, and fishing. Additionally, it
does not apply to certain provisions of the Natural Resources Code.

The Act waives state sovereign immunity and calls for attempts to be made
to settle any claim by alternative dispute resolution prior to litigation.8
Similar to standard administrative procedure review, a claimant under the
Act must exhaust all administrative remedies before seeking judicial review.
If and when such review is granted, the facts and issues are heard de
novo.9 Any suit brought pursuant to the Act must be filed within 180 days
after the date the "property owner knew, or should have known, that the
governmental action restricted or limited the owner's right in the private
property."10

s 1996 FL H.J.R. 1281.
6 Texas Governmental Code §2007
7 Taking the Property Rights Plunge, Texas Lawyer, p.4 (July 31, 1995)
(citing statement of state senator T. Bivias).
8 §2007.004, §2007.005.
» §2007.005.
u §2007.21(b).

607



If suit is taken and a trier of fact determines that a legislative taking has
occurred, the governmental action may be deemed invalid in that instance
or compensation may be ordered. The prevailing party in an action
brought pursuant to the Act is awarded attorney's fees and court costs."

The Act calls on the Texas Attorney General's office to develop guidelines
for the legislation in the form of Takings Impact Assessments. It also
requires that a state agency proposing an action that might constitute a
legislative taking must give 30 days notice by newspaper publication and/or
notice in the Texas Register.

Louisiana

The Louisiana legislature addressed the regulatory takings issue on a
somewhat more limited basis in enacting the Right to Farm and Right to
Forest laws.12 In doing so, the state created a right of action in owners of
private agricultural and forest lands. Where owners ofsuch property suffer
a diminution in value of 20% or more resulting from new regulations, they
are entitled to a jury trial to determine what compensation may be
recovered from the state regulatory authority.

Upon a finding of 20% diminution, the private property owner may opt to
transfer title to the property to the state in exchange for compensation equal
to the fair market value of the land. Alternatively, if the private owner
prevails on the merits of the case, the governmental entity may choose to
rescind or repeal the impacting rule or regulation.

Mississippi

In recent years, Mississippi has addressed the "legislative takings" issue but
has not advanced the concept beyond legislative debate. In 1994, the
Mississippi House of Representatives reviewed a bill which would have, if
enacted, required the assessment of governmentalactions impacting private
property; authorized a cause of action for the recovery of diminished
property value resulting from government regulations; and, allowed
recovery of the full fair market value of the property if the diminution in
value was deemed to he 40% or more.13 The Mississippi Senate considered
a similar bill.14 Neither of the hills was enacted.

11 §2007.026.
12 1995 La. Acts 302.
13 1994 H.B. 1099.
14 1994 S.B. 2005.
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In 1995, the state did pass a law which addressed some of the concerns
expressed by property rights advocates.15 The Act requires all state rule
making and regulatory agencies to prepare "economic impact assessments"
for the adoption of new regulations where the "total aggregate cost to all
persons required to comply with that rule exceeds One Hundred Thousand
Dollars."16 The Act is not a legislative takings measure per se. However
it does require state agencies to consider alternative and less intrusive means
to effect agency goals. It also provides individuals limited standing to
challengenew rules and regulatioas where a state agency has failed to apply
the required economic impact analysis.

Alabama

In February of 1996, the Alabama state legislature began reviewing a bill,
which if enacted, would create the Alabama Private Property Protection
Act." The stated intent of the bill is to provide private property owners
with a means to iastitute a special cause of action to recover lost real
property value resulting from state regulation. The bill provides a right to
an inverse condemnation proceeding that would, upon proof, provide a
landowner with either "monetary damages equal to the amount of the
alleged Diminution in Value," or "the amount of the entire fair market
value when the Diminution in Value Is determined to exceed 50 percent."18

Attorneys fees would not be recoverable by any party in such proceedings.
However, other costs (experts, etc.) could be charged to the governmental
unit if a landowner is successful in an inverse condemnation claim.
Pursuant to the bill, a claimant would need to set forth the particular
affected parcel of real property, or portion thereof; the nature of the
interest of the owner; and, the estimated amount of the diminution in value
and whether the owner will seek to transfer the title to the property if the
diminution in value is determined to exceed 50%.

The bill would restrict claims on a number of levels. It would apply
specifically to laws and regulatioas regarding zoning, land use planning,
environmental protection, land use permitting, and certain required
dedications or exactions; but would apply only to the aforementioned class
of laws and regulations enacted subsequent to the passage of the bill. It
would not apply to those laws and regulations applicable pursuant to federal
laws and regulations.

15 1995 Miss. Laws 499.
** Id at §1.
17 1996 AL S.B. 436
18 Id.
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Further the bill specifically notes that the special cause of action is not
available where the affected use or proposed use amounts to a public
nuisance; the restriction is a result of the exercise of the Power of
Environment Domain; the governmental action is a result of law
enforcement property seizure or forfeiture; or, the repeal of the regulatory
restriction reduces or removes the effect of the restriction

The bill would further require every state regulatory entity to develop
guidelines identifying actioas that might result in inverse condemnation
liability pursuant to the Act. The guidelines would also be required to set
out alternatives to the proposed rule or regulatory program in an effort to
reduce the impact on private property owners. The guidelines and
estimated inverse condemnation costs would be forwarded to the Joint
Committee on Regulatory Review." The bill, as drafted, leaves open a
number of important questions, such as the level of impact necessary to
trigger a cause of action.

Conclusion

In addressing the legislative regulatory takings issue, some of the Gulf states
profess to have drafted an equitable solution to the public interest-private
interest conflict. Florida and Texas have set out concepts, definitions and
processes which may seem at first glance to "solve" the problem. However,
in these and the remaining states, ambiguities and questions remain which
will require ad hoc judicial construction of the laws. At the time of this
writing the author is unaware of any current or pending claim under these
acts. The issues that will need to be addressed to determine if these laws

can be applied effectively and fairly include: how baseline property values
will be determined; how impacts will he valued; what offsetting regulatory
benefits may be incorporated into regulatory loss calculations; and, whether
administrative procedure acts have been legally circumvented.

Additionally, the codification of regulatory compensation claims may
support the corollary argument that government actions which result in a
benefit to the property owner ought to be taxable to him. The property
rights movement and the resulting takings legislative activities may be more
successful in their ability to prompt regulators to use heightened scrutiny
when contemplating regulations which may have economic impact on
property owners. They may also be sending a message to the judiciary that
restrictive regulations ought not to he presumed valid, requiring the
government to articulate a clearer, more rational and more closely related
need for governmental interference with private property.

19 The Joint Committee on Regulatory Review was established pursuant
to Section 41-22-22, Code of Alabama 1975.
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