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Introduction

Increased congressional concern about coastal erosion prevention and
management is evidenced by three recent developments.

First, in 1990, when Congress reauthorized the Coastal Zone Management
Act of 1972 (CZMA)(Pub. L. 92-583), provisions were made for awarding enhance
ment grants as an incentive to states with innovative ideas about how to address
such coastal hazards as erosion.

Second, by inserting Section 309 into the Water Resources Development
Act of 1990 (Pub. L. 101-640),Congress required the secretary of the Army and the
Corps of Engineers to consider whether it is desirable to plan and implement
shoreline stabilization and beach renourishment projects in states that do not have
certain types of restrictions on development in areas subject to erosion.

Third, a bill that would limit availability of federal flood insurance in coastal
communities identified as erosion-prone was passed by the House of Representa
tives in 1991 and is in committee in the Senate.

In addition to these federal developments, the 30 coastal states, 24 of
which have federally approved coastal management programs, are exhibiting
increasing interest in addressing erosion problems. This paper summarizes the
results of my recentlycompleted research on pertinentstate laws and regulations.

Principal Federal Erosion Management Programs

Coastal Zone Management Act The Coastal Zone Management Act of
1972 (CZMA), as amended, established the voluntary federal/state partnership under
which the coastal states were given financial incentives to develop and implement
federally approved coastal management programs. CZMA is administered by the
Office of Ocean and Coastal Resource Management (OCRM) within the National
Oceanic and AtmosphericAdministration, U.S. Department of Commerce.

Although the original 1972 CZMA did not require that state management
programs consider coastal erosion, a 1976 amendment required participatingstates
to address coastal hazards such as erosion in their programs.

The Coastal Zone Act Reauthorization Amendments of 1990 (Pub. L. 101-
508), by which CZMA was extended, provide a further incentive to the states with
regard to managing erosion problems. This legislation authorizes special grants to
states to achieve various "coastal zone enhancement objectives," including
(p)reventing or significantly reducing threats to life and destruction of property ... in
high-hazard areas. ..." As of this writing, OCRM is reviewing proposed strategies
from the states seeking such grants.

Army Corps of Engineers Projects. The U.S. Army Corps of Engineers
administers both federally financed shoreline stabilization and beach nourishment
and renourishment projects, as well as the regulatory programs established under
the Rivers and Harbors Act of 1899 and the Clean Water Act.
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Stabilization and nourishment projects are authorized under periodically
enacted legislation, such as the Water Resources Development Act of 1990. Section
309 of that act requires the secretary of the Army to report to Congress on the desir
ability of limiting such projects to states having four categories of restrictions and
provisions relating to land use and activities in coastal areas subject to erosion. As
of this writing, the secretary of the Army has not yet submitted a report to Congress.

In 1991, under contract to the Corps, I researched the extent of the state
laws and regulations that are pertinent to Section 309. The results of my research
are summarized later.

National Flood Insurance Program. The National Flood Insurance Act of
1968 (Pub. L. 90-448), which created the National Flood Insurance Program (NFIP),
did not originally relate to coastal hazards such as erosion. The Flood Disaster
Protection Act of 1973, however, expanded the NFIP to include flood insurance
coverage for wave- or current-caused shoreline damages.

More than 16,000 communities participate in this voluntary program under
which insurance for improvements in hazardous areas is available if certain
conditions are fulfilled. The NFIP is administered by the Federal Emergency
Management Agency (FEMA).

A significant change in the program occurred in 1987 when the Upton-
Jones Amendment was added to the law. To encourage relocation or demolition of a
structure in an erosion-prone area, this amendment authorized payment of claims
before damage occurred.

Availability of insurance under the NFIP will be substantially reduced in ero
sion-prone areas if Congress passes the proposed National Flood Insurance, Miti
gation, and Erosion Management Act of 1991 (U.S. House of Rep., 1991). The
House of Representatives passed its version of the proposal in May 1991 by a vote
of 388 to 18. Currently, a virtually identical bill is being considered by a
subcommittee of the Senate Committee on Banking, Housing and Urban Affairs.

As passed by the House, the proposed act would require FEMA to identify
erosion-prone coastal communities and to certify 10-, 20- and 60-year setbacks
based on average erosion rates. The Upton-Jones Amendment provisions would be
repealed, and availability of new flood insurance would be limited within the setback
areas. Although communities designated as erosion-prone would not be required to
participate in the revised NFIP, there would be surcharges on all existing policies in
non-participating communities, and those communities would not be entitled to any
mitigation benefits within the 60-year setback.

In communities choosing to participate, the owner of an existing structure
waterward of the 10-year setback line would have a two-year grace period to decide
whether to accept relocation benefits of as much as 40 percent of the structure's
value. Such benefits would not be available in non-participating communities.

In both participating and non-participating communities, the revised NFIP
would make only one payment on a future claim, not to exceed 40 percent of value,
for loss of or damage to a building located within the 10-year setback, and then the
policy would be canceled.

There are already some limitations on the NFIP. For example, issuance of
flood insurance is prohibited within the Coastal Barrier Resource System, which is
administered by the U.S. Fish and Wildlife Service, Department of the Interior. This
system of undeveloped barrier islands and other features along the Atlantic and Gulf
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coasts was created by the Coastal Barrier Resource Act (Pub L. 97-348) and
expanded by the Coastal Barrier Improvement Act of 1990.

State Coastal Erosion Management Provisions

Most coastal states, including those without federally approved coastal
management programs, have statutes, administrative rules and regulations, or other
legal authorities that address at least some aspects of coastal erosion. A few of
these laws and regulations were in place before the United States began offering the
states incentives under CZMA to develop management programs, but many of them
have been approved recently by state legislatures and administrative agencies.

During my research for the Corps of Engineers in 1991,1 examined various
state restrictions and provisions relating to coastal erosion. The research focused on
the four categories of restrictions and provisions referred to in paragraphs 1-4 of
Section 309 of the Water Resources Development Act of 1990. The results of my
research, which demonstrated a wide variety of pertinent state laws and regulations,
may be summarized as follows:

Paragraph (1): "Restrictions on new development seaward of an erosion
setback line ... of at least 30 times the annual erosion rate." Ten states prohibit or
restrict much, but not all, new development within designated portions of their
coastal zones waterward of setback lines defined in terms of annual erosion or

recession rates for 30 or more years. These states are Florida, Michigan, Minnesota,
New Jersey, New York, North Carolina, Ohio, Pennsylvania, Rhode Island and
South Carolina. Eight other states have state-mandated setback lines that either are
not defined in terms of 30-year erosion rates or are based on different tests. These
states are Alabama, Delaware, Hawaii, Maine, Maryland, Oregon, Virginia and
Wisconsin. All other coastal states, except Illinois and Indiana, have some type of
state restrictions on use of coastal lands.

Paragraph (2): "Restrictions on construction of new structural stabilization
programs, such as seawalls and groins, and their reconstruction if damaged by 50
percent or more." Virginia prohibits construction of new stabilization projects on its
barrier islands, and each of the 29 other coastal states has some type of state-
imposed restriction on such construction. As for reconstruction of badly damaged
stabilization projects, only three states, Minnesota, Rhode Island and South
Carolina, appear to have state-mandated restrictions. In at least eight other states it
is arguable that such reconstruction is restricted under state regulatory mechanisms.
These states are Alabama, California, Delaware, Florida, Georgia, Hawaii, New York
and North Carolina.

Paragraph (3): "Provisions for the relocation of structures in erosion-prone
areas." Only North Carolina and South Carolina have state-imposed provisions
specifically requiring relocation of structures under certain circumstances in
designated areas. Arguably, in at least 12 other states there are state provisions
requiring, or at least encouraging, limited relocation of structures under particular
hazardous circumstances. These states are Delaware, Florida, Georgia, Massa
chusetts, Michigan, Minnesota, New York, Ohio, Pennsylvania, Rhode Island,
Virginia and Wisconsin.
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Paragraph (4]r. "Provisions to assure public access to beaches stabilized or
renourished with Federal funds after January 1, 1991." No coastal state appears to
have any provision expressly meeting this standard, but North Carolina has a
statutory provision having such an effect. In each of at least nine other states there
are provisions arguably ensuring public access to future federally funded beach
stabilization or renourishment projects. These states are Alabama, Connecticut,
Florida, Georgia, Illinois, New Jersey, Rhode Island, South Carolina and Virginia.

Conclusion

Collectively, three recent developments in Congress—enactment of the
Coastal Zone Act Reauthorization Amendments of 1990, insertion of Section 309
into the Water Resources Development Act of 1990 and introduction of the proposed
National Flood Insurance, Mitigation, and Erosion Management Act of 1991—
indicate that there may be a new wave of coastal erosion management at the
federal level.

While these developments are significant, most of the 30 coastal states are already
addressing various erosion management issues by means of a variety of laws,
regulations and coastal management program provisions.
Federal and state erosion management efforts should be coordinated. The federal
government, in legislating and administering federal programs, should take into
consideration the diversity of state coastal problems and solutions.
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Abstract

Wind-induced wave heights were calculated using directional wind speed
and frequency data recorded over a 10-year period at Dover Air Force Base, aver
age water depth along different fetches, and fetch distances for eight directions (only
N, NE, E and SE were pertinent to this study) from four locations along the estuarine
and oceanic coasts of Delaware. The calculated wave heights were then converted
into wave energy, which was further subdivided into directional shore-normal and
shore-parallel wave energy components for each of the locations. The rate of coastal
erosion and the preservation potentialof the marginal marine sediments (defined by
the ratio of the thickness of inland to the thickness of offshore marginal marine
deposits left behind after such shoreface retreat) for each location were graphically
compared with dynamic parameters such as shore-normal and shore-parallel energy
component, fetches, and maximum wave height in order to determine their
interrelationships. The individual contribution of these parameters to the factors
influencing coastal erosion and preservation were determined.

All of the wave parameters except the shore-parallel wave energy
component increase from north to south, toward the oceanic coasts. Although the
easterly components of shore-normal energy are prominent at each location, they
seem not to have a direct affect on coastal erosion. The data suggest that the
shore-parallel energy component plays a vital role in coastal erosion and preserva
tion. There exists a logarithmic relationship between the rate of coastal erosion and
the net shore-parallel wave energy components. This suggests that erosion rates
increase rapidly once the amount of net shore-parallel wave energy reaches the
threshold limit for a particular shoreline. Changes in preservation potential and rates
of coastal erosion parallel each other, implying that a rapid shoreline retreat leads to
a better preservation of stratigraphic record in the nearshore zone.

Introduction

The Delaware coast is predominantly transgressive, acting in response to
local relative sea level rise (Kraft, 1971). In a few areas at Cape Henlopen, parts of
Broadkill, and Slaughter beach, limited progradation has resulted from construction
of groins, jetties, and breakwater harbor (Maurmeyer, 1978). The depositional
environments of the Delaware coast have evolved within and upon the valley and
interfluves of a trellis-dendritic drainage system of the ancestral Delaware River
(Knebel and Circe, 1988; Fletcher et al., 1990). As a result of the local relative sea
level rise, sedimentary environments in a low-tying coastal zone with low sediment
inputs, such as Delaware, migrate in a landward direction, as a part of the process
of coastal erosion (Brunn, 1962). The rate of shoreline retreat during the last few
decades has varied for different portions of the Delaware coasts from 0.25 m/year to
6.9 m/year (Kraft et al., 1976; Maurmeyer, 1978). The underlying factors responsible
for such variation in coastal erosion are not yet well understood. Only a better
understanding of these factors can enable us to design a coastal management
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method to plan land use in a way which will mitigate coastal erosion while
safeguarding the environment.

Wind-induced wave energy is the primary cause of coastal erosion in
Delaware (Pizzuto, 1986). Storm-induced waves do most of the erosional work
(Galgano, 1989; French, 1990). A better understanding of the directional distribution
of wave energy components can help us to understand the sediment dispersion
pattern and the direction of sediment movement. The amount of wind-induced wave
energy depends on average water depth along the direction from which the wind is
blowing, fetch distance and wind speed (U.S. Army Corps of Engineers, 1977).

Landward retreat of the shoreface and adjacent nearshore environments
driven by transgression causes erosion of previously formed marginal marine
deposits such as beaches, coastal wetlands and lagoons. This erosional process
destroys pre-existing strata and creates contemporaneous stratigraphic records in
the nearshore zone. The degree of preservation of marginal marine sediments
probably varies as a function of many interrelated parameters such as: antecedent
topography on which the transgression is taking place, wind-induced wave energy,
shoreline orientation, sediment supply and wave height. Their interplay and their
individual contribution to erosion and preservation potential of marginal marine
sediments are not well-documented for the Delaware coast.

This study attempts to document the factors influencing coastal erosion and
preservation potential of marginal marine sediments in the nearshore zone along the
estuarine and oceanic coasts of Delaware. The directional wave energy components
for four locations along the estuarine and oceanic coasts of Delaware were
calculated in order to establish a relationship between the wave energy components
and the rate of coastal erosion and preservation.

Study Area and Methods

The location of the study area is the barrier-nearshore zone of western
Delaware Bay and the Atlantic coast of Delaware. Four stretches of the coast, with
different geomorphic, geologic, and dynamic settings, were selected for this study
(Figure 1). Three of the four study sites (South Bowers, Big Stone and Broadkill)
were selected along the estuarine coast of Delaware from a point where barriers are
very thin or absent to a point where they are well developed. The fourth site was
along the oceanic coast of Delaware (Dewey Beach).

The NOAA navigational charts for the Delaware estuary and the Atlantic
coast of Delaware were used to determine directional fetch distances, average water
depth along those fetches, and the shoreline orientation for each study area. An
arbitrary fetch of 50 km was chosen for an infinite fetch distance along any direction
(the E and SE directional fetches for Dewey, and the E directional fetch for
Broadkill), and an average water depth of 15 m was used for such infinite fetches.
Directional wind speed and frequency data recorded over a 10-year period at the
Dover Air Force Base were used to calculate 99.9 percentile values for wind speed
(wind speed that is greater than 99.9 percent of the wind coming from a particular
direction) for all fetch directions. Wave height was calculated using the Forecasting
Curves for Wave Height (U.S. Army Corps of Engineers, 1977) for a constant water
depth (average water depth was used). The values for the wave height (H) were
then converted into waveenergy (E) using the relationship: E = 1/8pgH*. where p is

420



the density of water and g is gravity. The values for calculated energy were
multiplied by the frequency of respective wind directions in order to obtain the
weighted wave energy produced by wind coming from a particular direction. The
weighted wave energies were then converted into directional shore-normal and
shore-parallel wave energy components for the four study sites.

The rates of coastal erosion for the last two decades were calculated using
computer generated historical shoreline maps of Delaware prepared by Galgano
(1989) and French (1990), and the average preservation potential of the marginal
marine sediments for the study area which were calculated using a series of
vibracores taken from both marginal marine environments (marsh/lagoon) and the
nearshore zone.

Results

The results of total wave energy (E), shore-normal energy (SNE) and
shore-parallel energy (SPE) components, maximum wave height (H), fetch distances
(F) for different directions, erosion rate (R), and preservation potential (P) of the
marginal marine sediment in the nearshore zone for the four study locations are
shown in table 1 and in figures 2-4.

All the wave related parameters (E, SNE, H, and F), except the shore-
parallel wave energy components, increase from north to south towards the oceanic
coast (Figures 2, 3, and 4). The easterly components of shore-normal energy are
prominent for each location (Figure 4). The data also suggest that the shore-parallel
energy components show parallelism with coastal erosion rate and preservation
potential of marginal marine sediments (Figure 3). There exists a logarithmic
relationship between the rate of coastal erosion and the net shore-parallel wave
energy components (Figure 3). Apparently, erosion rates increase rapidly once the
amount of net shore-parallel wave energy reaches the threshold limit (in this case,
the value of 10m2Is the threshold limit) for a particular shoreline.

Discussion

The spatial variation in the rates of coastal erosion along the Delaware
coast cannot be explained only by variations in the amount of sediment supply and
by the amount of total wind-induced wave energy available for a particular stretch of
the coast. For example, the amount of sediment carried by the longshore current
decreases from the Atlantic coast toward the estuarine coast (Maurmeyer, 1978).
The rate of coastal erosion, however, does not parallel this trend (Figure 2). The
results of this study show that no significant relationship exists between total wave
energy and rates of coastal erosion. The data also suggest that the shore-normal
components of wave energy do not parallel the rates of erosion. This discrepancy
can be attributed to the fact that shore-normal energy has a maximum affect outside
of the breaker zone, and is dissipated within the breaker zone (Holman, 1983). As
shore-normal energy is directed perpendicular to a shoreline it can disintegrate
sediment, but cannot remove the loosened sediment from the shoreline. It is the

shore-parallel wave energy component that transmits the energy along a shoreline
and, therefore, can cause erosion by removing sediment in the direction of net
shore-parallel energy movement. The rate of coastal erosion is at a maximum at
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South Bowers where the net shore-parallel energy is also at a maximum, and
erosion rate is at a minimum at Dewey where the net shore-parallel energy is at
minimum. This finding is compatible with the idea suggested by Holman (1983) that
the shore-parallel edge wave is the primary mechanism for coastal erosion.

The wave base or depth of erosion (hj, and wave height (H) have the
following relationship: H/h„ = 0.75 - 1.2 (Komar, 1983). This implies that a large
wave is capable of eroding sediment from a relatively greater depth. Therefore, the
areas that experience lower maximum wave height such as South Bowers and
Broadkill are likely to have a shallower depth to erosion and thus a better
preservation potential in the nearshore zone. A rapid rate of erosion along with a
greater tidal range and low wave height, which has a shallow wave base, in the
estuarine coast of South Bowers and Broadkill are probably responsible for the
better preservation of marginal marine sediments in the nearshore zone.

Conclusions

The orientation of a particular shoreline, which is the factor responsible for
variation in the amount of shore-parallel wave energy, is certainly one of the most
important parameters in coastal erosion. Shoreline orientation along with fetch and
water depth determine the amount of wave energy produced by the wind. While the
net shore-parallel wave energy components control the rate of coastal erosion, the
shore-normal wave energy components and wave height are responsible for vertical
erosion (depth of erosion). This latter factor controls the preservation potential of
marginal marine sediments in the nearshore zone. Coastal management plans
designed to mitigatecoastal erosion need to take into account the factors influencing
shoreline retreat in order to prevail.
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Rgure 1. Map of Delaware showing the study area.
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Figure 2. A: Graph showing wave parameters (or the study area. All parameters increase from
the estuarine coasts toward the oceanic coast, except (or the shore-parallel wave energy and
the tidal range. B: Graph showing spatial variations in the coastal erosion rates (R).
preservation potential (P), shore-normal energy (SNE), and shore-parallel wave energy (SPE)
components for the study area. All parameters, except SNE, parallel each other.

425



Shore-ParallelWaveEnergy

UCL4
Shore-parallelEnergy(I0'm2)

oErosion(m/yt)

BestFitLine

ErosionRate(m/yr)

B

♦PrraervraUon

Figure3.A:Graphshowingrelationshipsbetweencoastalerosionratesandpreservation
potentialasafunctionofshore-parallelwaveenergy.B:Graphshowingrelationshipbetween
coastalerosionratesandshore-parallelwaveenergy(SPE).Alogarithmicrelationshipexists
betweentheparameterswiththebest-titlogarithmiclineY=0.45'Ln(X)+0.73.

426



South Oowors

^^ Legend:

C3EU—<»» L=*J '<*•.»«•*,

B

Bio. Stone Beach

Big Sim* Batch

Rgure 4. A: Rose diagram showing distribution of directional (etches, total wave energy, and
shore-normal wave energy components (or the (our study areas. Preservation of marginal
marine deposits for each of the study locations is also shown. B: Rose diagram showing
distribution of directional shore-parallel wave energy components and net shore-parallel wave
energy vectors.

427



Table 1. Wave-related parameters for different fetches and rate of erosion and
preservation potential for four study sites. The northbound and southbound SPE are
assigned a positive and negative sign respectively. The difference between positive
and negative SPE is the net shore-parallel wave energy component. Abbreviations
are discussed in the text.

P(%)

0.85

Location Direction H(m) ECm*) SNEfm2) SPE (m2) R (m/yr)

South Bower N 0.43 2.49 2.04 -1.42 2.6

NE 0.83 4.11 4.05 0.71

E 1.14 14.12 8.1 11.5

Big Stone N 0.79 8.39 4.2 -7.26 0.52

NE 0.90 4.91 4.74 -1.27

E 1.23 16.3 14.11 8.15

SE 0.79 5.55 1.43 5.36

Broadkill N 1.07 15.37 9.88 -11.77 0.73

NE 1.15 7.91 7.88 -0.69

E 1.77 33.61 25.75 21.61

Dewey N 1.26 17.00 2.95 -16.74 0.43

NE 1.07 12.34 10.10 -7.07

E 1.77 33.62 33.10 5.83

SE 1.44 22.36 12.82 18.82

0.0

0.4

0.25
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A MODEL FOR THE DEVELOPMENT

OF A LANDOWNER'S SHORELINE MANAGEMENT PLAN:
THE UNIVERSITY OF RHODE ISLAND GRADUATE SCHOOL

OF OCEANOGRAPHY EXAMPLE
Stacey A. Tighe

University of Rhode Island

lirtroduction

The University of Rhode Island (URI) owns approximately 900 m (one-half
mile) of waterfront on Narragansett Bay which is managed in a very relaxed,
laissez-faire manner by the URI Graduate School of Oceanography (GSO). Despite
Rhode Island's more than 400 miles of scenic coastline, this small area continues to
attract more water enthusiasts from the general public with each passing year. The
increased use has begun to create conflicts among the public users, and between
public use and GSO operations. In response to these conflicts, and with concern
over campus security and growing liability risks, the Dean of the Graduate School of
Oceanography established an Ad Hoc Committee to review the circumstances and
to make recommendations for a shoreline management plan. This situation,
attempting to develop a coastal access and management protocol after extensive
use by the public, is now common among private, state and federal coastal
landowners. The GSO committee, despite good intentions, began by making
common errors and controversial recommendations. Fortunately, with a little timely
research and expanded membership, these evolved into a series of less
controversial, better considered and more easily implemented recommendations.
Although still in progress, the GSO experience identifies a path of information
gathering, prioritization and policy-making that can serve as a general model for
resolving both simpler and more complex disputes between public and private
interests in shoreline access and use.

The GSO shoreline area consists of a course sand and cobble beach
approximately 25m wide accessible viaa town road to the waterfront, a wooden pier
used by the University for small boat and ship operations, and several private boat
moorings in front of the beach area (See Figure 1). Although concentrated during
the summer months, the following coastal activities are enjoyed by the public
regularly at the GSO: children's wading, adult swimming, kayaking, wind-surfing,
scuba diving, sunbathing, volleyball, launching and mooring of small boats, and
fishing (primarily recreational). GSO activities in the same areas include scientific
scuba diving, maintenance and mobilization of scientific operations on various
research vessels, both episodic and on-going experiments from the shore and pier,
and seawater intakes and discharges for the aquarium facilities.

Conflicts include competition for space (especially for parking and between
GSO operations and the fishermen on the pier), and cultural conflicts between local
and immigrant (primarily non-English-speaking Asian) fishermen. Public-use impacts
include fishing gear tangled in GSO mooring lines and experiments; increased
attention by GSO security and maintenance in response to conflicts, vandalism,
alcohol violations, unauthorized vehicles blocking emergency and operations access,
schoolchildren and others playing unsupervised on the pier and among equipment
stored near the beach, sanitation problems (there are no public rest rooms on the
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beach), public use of the lab's showers, rest rooms and vending machines, trash
cleanup and damage to landscaping. More specifically, the summer GSO beach
attendance has risen to 20 to 100 people weekdays, and 50 to 200 on weekends. In
one instance, over 90 fishermen were trying to casts their lines from the
approximately 100-foot-long pier. Grounds staff spend 30-60 minutes per day
cleaning up the beach and pier after the public. Campus security responds almost
daily to some incident on the shore or pier during the warmer months.

The Ad Hoc Committee on Public Use of the GSO Shoreline and Pier

consisted of the following GSO personnel: marine superintendent (chair), director of
security and operations, dean's office representative, chair of the landscaping com
mittee, aquarium operations supervisor, head of maintenance, university legal
counsel, a faculty representative and a graduate student representative. The pre
dominance of GSO facilities interests was intentional in that these were the groups
most affected by the public use and would eventually be responsible for handling the
impacts. After assessing the extent of utilization and impacts of the public use of the
shore, the committee was mandated by the dean to determine the legal ramifications
of the situation under status quo laissez-faire management and under other
recommended management policies, attempting to maintain public access if
possible. In a memo to the Ad Hoc Committee date July 30,1991, Dean Duce wrote,
"We have always maintained that these facilities are open to the public, and indeed
this has been a very positive side of our public relations effort with people in the
local area. This is important and we want to maintain this as much as possible."

At the committee's first meeting the overwhelming consensus (with the sole
dissent coming from the student representative) was that marine operations and
public use of the pier area were incompatible. There was a strong sense that
increasing public access would threaten GSO's "peace and charm." The committee
recommended that pier access by the public be totally eliminated, and a fenced area
be constructed surrounding and isolating the pier and adjacent upland from public
access. Although controversial, the committee felt the liability risk and conflicts
warranted drastic measures, and that the University had the preeminence and legal
grounds to withstand the public dissent of an unpopular policy. The legal counsel's
advise included that restrictionsbe phased-in since the public may have some rights
to access due to "historic use and adverse possession." Other recommendations
considered included deeding the beach area to the Town in order to remove
managementand liability responsibilities from GSO. Further discussion of the beach
area was postponed until the second meeting, as the committee felt it needed more
information before continuing, particularly on the legal aspects of public access.

The subsequent process of information gathering at this point was the key
to successfully identifying errors in these early recommendations and to determining
additional constraints that prevented creation of further bad policy recommendations.
Although closure of the pier to the public was consistent with increased ease and
safety of marine operations at GSO, analysisof the full facts made it very clear that
non-facilities perspectives needed to be included in prioritizing use of the GSO
shoreline in order to avoid other forms of legal jeopardy and a public relations fiasco.
The following section outlines five legal aspects of shoreline management that were
reviewed in this case and are applicable to many similar situations. The next section
outlines the perspectives of five major publicand private interest groups investigated
in this case; these could serve as example reference sources for other public/private
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conflict resolution cases. The section after that summarizes the actions and
recommendations of the GSO Ad Hoc Committee, and the final section presents
suggestions for applying this model to other instances of public/private interest
conflicts and the development of shoreline management policies.

Legal Aspects

Several legal facts need to be determined and considered before any
effective policy or management plancan be designed or implemented. These include
the laws regarding landowner liability, public access rights to private and public
areas, the definition of mean high water, land title restrictions, and the responsi
bilities of the landowner.

Uabflity. Landlord liability laws are generally defined by the state and
interpreted by its courts. Unimproved property (e.g., a beach) usually generates less
liability than improved property (e.g., a pier). Court decisions on cases with similar
characteristics can indicate the levelof liability riskfor the landowner. For instance, a
recent R.I. case supports a landowner's rights to operate a functional dock (without
numerous safety barricades) (Banks v. Bowen's Landing Corp, 1987). Some states
have Landowner Liability Laws; if a landowner dedicates a public right-of-way and
access over his/her private property, these laws remove liability fromthe landowner,
and vest it in the state who is traditionally free from suit under the doctrine of
Sovereign Immunity. GSO properties are owned bythe URI board of governors, not
by the state per se, and therefore are not immune from liability suits at this time. In
Rhode Island, such a lawexists forwoodedtrails, and although recommendedto be
extended for coastal access, has not yet been amended by the legislature (Rhode
Island, 1989). It is not clear, whether an amended Landowner Liability Law would
release the landownerover developed parts of their propertyopened to the public.

Access. Thereare three principal doctrines that define the public's rights to
access coastal lands in all states: the Public Trust Doctrine, easement by pre
scription, and dedication (Kalo, 1990). Coastal and submerged lands from the Mean
High Water Line (MHWL) to the three-mile limit are given to the state in trust for the
public to use. In Rhode Island the rights reserved for the public along the shore and
over Public Trust Lands are described by the R.I. Constitution and include "fishing
from the shore, gathering seaweed, leaving from the shore to swim in the sea, and
passing along the shore" (Nixon, 1990). In 1971, the Rhode Island Coastal
Resources Management Council (CRMC) was given the authority to manage Rhode
Island's Public Trust lands. CRMC, therefore, has jurisdiction over the submerged
public trust lands upon which the GSO pier rests.

Easement by prescription occurs when the public use is "open, notorious
and adverse," (Seaway Company v. Attorney General, 1964) continuous (i.e., not
seasonal), without permission or challenge by the landowner, and (in Rhode Island)
for 10 years or more. At GSO, the public has been given permission to use the
shoreline and pier, and since the pieris closed to the public during ship mobilization,
thereis no easement byprescription. Public access to upland beaches and the piers
is more often governed by the doctrine of dedication which may provide the public
with access once an intent, implied or expressed, is shown by the owner to allow
public use (Kalo, 1990). In the GSO case, there is clear evidence (e.g. the dean's
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mandate to the Ad Hoc Committee) that there has been an intent to dedicate use to
the public whenever possible.

Mean High Water Line (MHWL) and Riparian Rights. The legal definition of
the MHWL, which defines the shoreward extent of the Public Trust Lands, was
established by a U.S. Supreme Court decision as the U.S. Coast and Geodetic
Survey's definition of the average height of all the high waters over the astronomical
cycle of 18.6 years (the meteoric cycle) (Borox Consolidated Ltd. v. City of Los
Angeles, 1935). As this is a dynamic boundary and not readily identifiable by the
casual observer, several states have modified their definition (e.g. "vegetation line"
or "dry sand"). Rhode Island has supported the 18.6 year definition (State v. Ibbison,
1982), and more recently chose to leave the term "shore" undefined in the state
constitution but to included the four privileges of the shore described above (Nixon,
1990). Lands above the MHWL belong to the riparian or coastal landowner whose
rights vary between states, but usually include the right to fill and to wharf out from
the shoreline (Nixon, 1990). These rights have diminished significantly in recent
years, and in Rhode Island the only riparian "rights" that remain include the right to
apply for permits from the CRMC for improvements or alterations along the coast.

Title Histories of the Coastal Property. Often there are restrictions that limit
a property's use put on a property deed when it is transferred. For this reason, the
recent title histories of URI's GSO seven coastal parcels were researched, resulting
in the identification of several small exclusions, easements and conditions of use.
These included restricted use of two parcels for research or educational purposes
only, evidence for implied dedication of another ("as now used in common by his
grantees and the general public"), federal uranium mining rights on another,
permanent rights of access across a parcel for the land donor and his heirs, etc.
Most importantly, it became clear that the town road (South Ferry Road) Is a public
right-of-way and public road down to the high water mark. This implies that GSO has
no rights other than those accorded to the general public in the approximately 50-
foot-wide stretch of the road and shoreline.

Responsibilities of the Landowner. A landowner has a responsibility to man
age all of his or her property. This includes making a reasonable effort to foresee
reasonable activities on the property (B. Mariorenzi v. J. DiPonte, 1975), maintaining
it accordingly, and controlling activities on the property. In addition, the landowner is
responsible for enforcing the regulations for public access without prejudice (i.e.,
off-duty GSO personnel would be bound equally by the restrictions). Although
specific constraints vary by state practice, generally, periodic enforcement of
closures of the pier or beach uplands and of the posted regulations must be
maintained for property not to become dedicated to the public.

Private and Public Interests in the GSO Shore

Several coastal interests and/or agencies had helpful information and
insights on many issues concerning the GSO shoreline; in some cases these
groups, either as allies or as adversaries, would play a key role in the overall design,
approval and execution of the management plan. At least five interest groups should
be contacted for input into a public/private coastal access management plan: the
state Coastal Zone Management Act authority and other related state land/water use
agencies; the town or city planner; the landowner's own user groups;
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non-governmental and volunteer coastal organizations; and coastal recreational
interest groups (boaters, fishermen). Consideration of these perspectives and
suggestions before designing policycould result in a stronger plan, with many of the
potential conflicts being resolved before implementation of a shoreline management
plan.

State and Coastal Land Use Agencies. Most coastal states have agencies
that have jurisdiction over shoreline and coastal issues. The CRMC is the Rhode
Island state agency delegated to execute the Coastal Zone Management Plan and is
the protector of the Public Trust in regards to the coasts, state waters and
submerged lands. CRMC's assistance and guidance on what would or would not be
acceptable restrictions at GSO was so valuable that a CRMC representative was
formally added to the GSO Ad Hoc Committee. This was a significant development,
as it was the first time CRMC was able to join in the early planning stages of a
private entity's shoreline management process. Another state agency, the Rhode
Island Department of Environmental Management (DEM), also had input for GSO.
They handle the practical aspects of access, including marking the rights-of-way to
sites, and surveying the shoreline for state properties that could support recreation
and access. GSO's site and aquarium discharges were evaluated by DEM and
considered to be non-hazardous and compatible with public access. DEM also
provides small grants to municipalities to assist in improving public access. Most
importantly, their guidelines on the state's mandate to open more state-owned land
to public access implied that on this issue GSO did not have preeminence over the
public, as the Ad Hoc Committee had originally predicted. A third state entity, the
Rhode Island Attorney General's office, was also asked to comment on GSO's
options for access limitations.

Town or City Planner. Most coastal towns have a harbor planning or
management commission that oversees local coastal activities. In the case of GSO,
the town Harbor Commission is responsible for the control and operation of South
Ferry Road down to the MHWL, as well as the moorings, and the beach areas
beneath MHWL (i.e., between the high and low tidal levels). The Town Planner was
supportive of some restricted access to the GSO pier and shore as it would reduce
the number of GSO incidents to which the town police would have to respond. He
was very negative about the possibility of the town accepting the ownership or
management of the GSO shoreline area as their resources were already oversub
scribed.

Landowner User Groups. Naturally, the interests of the landowner will be
well represented in planning the management protocol, however at least three
aspects should be examined in order to maximize the policy benefits. First, the land
owner's activities and methods should be reviewed to determine better and/or
alternative ways of accomplishing and of funding the stated goals. Flexibility and
creativity can often resolve major conflicts. Second, the objectives and interests of
the landowner's immediate neighbors should be considered, such as the National
Oceanic and Atmospheric Administration and Environmental Protection Agency labs
near GSO. Conferring with neighbors can add resources and good will to any
resulting policies. Third, similar case histories should be reviewed in order to learn
how other landowners resolved (or failed to resolve) their conflicts and coastal
problems. In this example, the marine superintendents at Scripps and Woods Hole
Oceanographic Institutions were contacted to discuss their situations and policies.
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Non-Governmental and Volunteer Organizations. There are many non-gov
ernmental and volunteer groups that support certain academic, preservation and
stewardship activities along the shoreline. These groups can often provide assis
tance with funding of small projects, annual beach clean-up programs, public
awareness and information to the landowner. The URI Coastal Resources Center
has a list of all the coastal volunteer organizations, and publishes a statewide list of
descriptions of beaches and coastal access which could include guidelines from the
landowner about various restrictions. Some of these groups might also represent a
landowner's adversary in a suit for public access, and it is worthwhile to understand
their concerns in order to determine if a policycould be adjusted in order to achieve
the goals of both parties.

Recreational Fishermen and Boaters. Recreational interests have grown in
importance in the coastal zone, and simply can not be ignored. It has been esti
mated that there are 250-550 thousand recreational anglers in Rhode Island, many
of whom fish from the shore or from artificial structures (jetties, piers, etc.)
(Environmental Impact Assessment, 1988). They were instrumental in getting a local
bridge converted, with funding, into a public fishing pier. Other well-financed and
organized interest groups include the recreational boaters. Despite the obvious
conflicts between these groups and the coastal landowner, they are often willing to
contribute time and money to maintain and enhance local facilities. At GSO, the
local sailboard association has volunteered to install a low fence to keep vehicles off
the grass near an area used bythe wind-surfers to handle theirequipment. This is a
win-winsituation and leads to shared community interests instead of antagonism.

Recommendations of the GSO Committee

After assimilation of the research results by the committee, it was clear that
its original understandings, priorities and recommendations were naive, possibly
illegal, and doomed to failure during implementation. The scope of the complexities
and the conflicts, although better identified and constrained by this information, was
beyond the policy backgrounds or authority of the facilities-oriented committee. It
was decided to present the dean, university president and legal counsel with a range
of policy options for the management of the GSO shoreline in general, and for the
divergent public access spectrum of total closure to open access for each
geographical area (the boat mooring area, the beach and the pier). Each option
would identify the constraints and possible ramifications of the policy. This would
give the decision makers, who must also consider other factors (such as budgetary
constraints, the risk of lawsuits, public image and relations during the university's
centennial celebration, and the "mission" of the university) the best available
information on which to base their decisions, and some degree of flexibility as
circumstances changed.

General Recommendations. The Coastal Resources Management Council
is clearly the most powerful entity whose approval would be required on any GSO
shoreline management plan. They expressed concerns that the GSO community not
become too proprietary about resources which were located on the campus, but not
strictly theirs to control. Under any public access scenario, however, the committee
felt that certain minimal steps should be taken. These included clearly identifying
with signs the extent of the university's property versus the town property and the
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guidelines for public access to the area; invoking parking restrictions necessary to
preserve emergency access; and widely publishing guidelines, use restrictions
(where to park, etc), and conservation ethics to the public and user groups who
visited the property. In addition, every effort should be made to get the landowner
liability laws extended to include coastal access.

Moorings. The town controls all aspects of this area of responsibility. GSO's
only duty or concern is to inform the town harbor planning commission of any
operational constraints that might limit the number or location of moorings off the
shore of South Ferry Road (e.g., ship operations, research experiment sites), and to
act as a good neighbor to the boat owners during storms, etc.

Beach and Shoreline. Since the town road provides public access to the
GSO shore, the beach area has almost certainly been dedicated for public access
through memoranda and property title easements, and the state's political envi
ronment favors public access over state and private property ownership, it seems
clear that public access and use of the GSO beach is assured indefinitely. No
obstruction could be erected along the shore that would impede the four privileges of
the shore listed in the state constitution. The universitycould still significantly impede
or enhance the access and facilities along the GSO shore, so the committee
presented three policy options (with specific logistical details omitted here) which
represented a spectrum of management and access to the shore and beach area.
They were: (1) maintaining the present level of support, parking and services
resulting in a similar level of public attendance and impacts; (2) reducing the level of
support and access by limiting parking, establishing a curfew, etc., resulting in lower
attendance and fewer impacts; and (3) enhancing access and services (increased
parking, rest rooms, nature trails), resulting in increased attendance and impacts.
Naturally, the cost of the support effort is directly related to the level of attendance
and good will of the public, a choice that ultimately, the dean and URI president
must make.

GSO Pier. The presence of the GSO pier on public trust lands, the
moderate level of operational activity at the pier (fewer than 150 days per year), the
possibility of implied dedication of the facility, and the strength of the recreational
fishermen's interest groups lead the CRMC representative to suggest that complete
closure of the pier to the public would not be approved at this time, although
reasonable restrictions related to operations would be acceptable. The committee
developed a range of policy options and ramifications for access to the pier,
including in all cases a fenced staging area on the pier upland area and a gate
across the pier at some point which could be closed when needed for security or
operations. The three policy options were (1) access open to the entire pier except
during ships operations, resulting in the least public dissent and the greatest
nuisance impacts; (2) access limited to the pier shoreward of the gate at all times,
with closure of the entire pier during ship operations, resulting in some dissent but
fewer impacts; and (3) closure to the public of the entire pier at all times, resulting in
a struggle with CRMC, a possible lawsuit by the fishermen, but increased GSO
operational ease.

The GSO coast, albeit small, represents a complex area of conflicting
interests and rights. Due to early information-gathering efforts and the inclusion of
the perspectives of outside interests and regulators, a controversial, probably illegal
policy with the associated public relations nightmare was avoided. In its place, a
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range of sound, well-researched policy options have been presented to the decision
makers. Based upon the recent surge in publicaccess advocacy, budget constraints,
the university's centennial year celebrations and GSO's marine educational mission,
it is probable that the public access policy at GSO will remain as favorable to the
public as possible, implementing for now only minimal alterations or restrictions.
Despite the fact that minimal restrictions in access provide only minimal
improvement for operational staff, through discussions, this process has generated
greater tolerance and understanding towards publicaccess and other interests. The
worst possible scenario would be to implement a URI/GSO policy for enhanced
public access without allocating the necessary resources to manage the situation.

Conclusions and Model Implications

This paper follows one pathway towards the development of a
well-informed set of recommendations for the public access management of a
popular, privately owned shoreline area. The extent of the information-gathering and
liaison work with outside interests was not burdensome—each committee member
contributed within their expertise and through their contacts; the graduate student
representative (and author) researched the balance of inputs. This early effort
proved well worthwhile in identifying sensitive issues and negative outcomes before
significant time or momentum was lost, and while opportunity remained for incorpo
rating modifications in the policy.

Information that should be reviewed in developing a shoreline management
plan include five legal aspects (landowner liability, public access, mean high water
line definition, title history restrictions and the responsibilities of the riparian
landowner); the perspectives and constraints of at least five general interest groups
(state coastal authorities, town or city planner, landowner user groups, non-govern
mental and volunteer coastal organizations, and recreational interests); and finally
the priorities, financial limitations and public relations ramifications of these factors to
the overall objectives of the landowner and coastal area in question. The committee
membership should extend beyond the members of the landowner's facilities staff,
consisting of representatives of those who must execute and implement the policy,
as well as those who have regulatory jurisdiction in the area, those who are
responsible for making the broader institutional-wide policy decisions, and perhaps
even those who have conflicting interests from the landowner.

The model just described has some resemblance to the greatly maligned
"synoptic" or "scientific" policy-making process, but should provide greater success.
Due to the small scale research effort implemented here, (simply identifying
conflicting perspectives and focussing on key constraints,) better policy formulation,
whether incremental or sweeping in nature, can result. By incorporating several
perspectives at an early stage, landowners can reduce the level of conflict between
public and private interests, which leads to better understanding, tolerance and
amenity among user groups.
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