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"..Cosmterce has the first claim on the
Hew York waterfront, but no one will
dispute that some of it should be
saved for the pleasure and refreshment
of the people." NEW YORK SUN, OCTOBER 1853

The Port of New York and New Jersey, traditionally considered
the nation's premier harbor, encompasses more than seven hundred
miles of waterfront property. The port complex, located seventeen
miles from the open sea ~ is well protected from storms and not
subject to extreme weather conditions which might hinder maritime
activities. Over several decades, activity along the shoreline has
adapted to the technological changes in the maritime industry, as
well as the population dynamics of the metropolitan area.

Historically, the waterfront provided a transportation
route for commuters, facilities for municipal services' terminals
for import and export activities ~ shipbuilding and ship repair yards,
and marine supply warehouses. The commercial heritage of the port
began in 1698 when a monopoly was granted for the baking of bread
for export. By 1840, the East River had 60 wharves, and the Hudson
River 53. The East River remained the principal water route until the
invention of the steamboat and an increase in water traffic on the
Hudson River. The wharves on the New Jersey side were initially
constructed in 1847 and by the 1900's there was extensive port
development in both Brooklyn and New Jersey. Federal programs to
improve rivers and harbors commenced in 1834 with the first U.S.
Army Corps of Engineers civil works project in the Upper Hudson River.



The main channel was first dredged in 1S84 and the East Channel, renamed
the Ambrose Channel, was improved in the early 1900's. Today'
there are forty-four authorized Federal channels which provide access
to 1,300 waterfront complexes, more than 200 deep draft facilities
and over one million linear feet of berthage within the Port. Port
Newark, Port Elizabeth, Howland Hook, South Brook1yn Terminal, Global
Narine Terminal and Red Hook Terminal represent the nation's largest
and most successful container and general cargo facilities. The maritime
industry generates $1.7 billion in business income, $7.7 billion in sales
revenue, 190,000 employment opportunities with a $4.2 billion dollar
payroll and $332 million in combined federal, state and local taxes.

The metropolitan area surrounding the Port of New York and
New Jersey not only constitutes the home of the world's most dynamic
port ~ but also the largest concentration of people in the nation.
A variety of shoreside facilities are needed to provide the metropolitan
ares with goods and services. There are several hundred bulk petroleum
storage facilities located throughout the harbor with a full complement
of tugs and barges for transshipment to refining and and distribution
centers. There are a dozen marine transfer stations and staging
areas for the transportation of solid wastes to disposal sites;
several treatment plants to process sewage; and a number of fireboat
and marine police stations to insure adequate protection for waterfront
facilities. In addition, the federal government maintains a
number of waterfront complexes for the United States Coast Guard,
Army, Navy, Corps of Engineers and Customs Service. In essence,
the population dynamics of the Port of New York and New Jersey have
necessitated the development of shoreside facilities to accomodate the
needs and provide for the well-being and protection of its residents,
as well as to facilitate economic growth in the northeast region of
the United States.

The advent of containerization rendered a number of finger
piers, structures erected on piles and perpendicular to shoreline,
on both sides of the Hudson River, obsolete. Consolidation and
reorganization of rail service in the region has resulted in the
abandonment of major portions of the New York and New Jersey waterfront
south of the George Washington Bridge. The development of more
efficient modes of transportation for cozmuters between the two
shorelines has resulted in the disappearance of trans-Hudson railroad
and ferry service. As facilities were consolidated and waterfront
areas abandoned many shoreside structures fell into a state of
disrepair which would only worsen with the impact tide and time.
For at least a decade, much of this impacted shoreline remained
dormant. Spurred by an easily transversed waterway and an interest in
dwelling in close proximity to one's job, the waterfront areas are
now enjoying renewed interest on the part of real estate developers.
The unobstructed view from the water's edge haa, once again, proved
to be a lure for city and suburban dwellers.



Today, the port region races the most interesting
challerges with respect to development along the water's edge. Several
laws enacted in the 1970's have had, and will continue to have, a
profound effect on waterfront development. Congress passed the
Coastal Zone Management Act  CZMA! in 1972 with the stated goal of
furthering "a national interest in the effective management, beneficial
use, protection, and development of the coastal zone." The CZMA has
been amended three times since 1972, most recently in 1980. Prior to
1972, a few coastal states had enacted or were preparing comprehensive
coastal plans, while many others had passed legislation regulating
specific uses of the coastal zone. The Coastal Zone Management Act
went a step further by encouraging states to adopt more comprehensive
plans and resource allocation procedures. State management programs
developed under the Act's guidelines highlight flexible approaches
available to states in managing the coastline.

In New York State the Department of State has responsibility
for the implementation of the CZM program. New York State and New
York City plans were formally approved in September 1982 with the
enactment of the Waterfront Revitalization Act. The Act outlines
ten principles in its definition of "waterfront revitalization";
namely:

1! Development of existing ports and harbors

2! Promotion of commercial and recreational use of fish
and wildlife resources

3! Balancing economic development and preservation of
marine resources

4! Encouraging public access for recreational
purposes

5! Minimizing damage due to flood and erosion

6! Restoring and revitalizing natural and man
made resources

7! Encouraging land development where infrastructure
and public services exist

8! Conserving and protecting agricultural lands

9! Assuring consistency of state and federal actions
with policies

10!Coordinating policies with other states

In addition, New York City identified special management
areas, erosion/flood hazard areas, shorefront access areas, special
zoning districts and geographic areas of particular concern.



The New Jersey program was developed in two parts, with
the lead agency designated as the Department of Environmental
Protection. The first part, called the Bay and Ocean Shore Segnent,
was approved in September 197S. The second part focuses on New Jersey's
other tidally influenced waterfront areas in the Hackensack Meadowlands
and along the Hudson and Delaware Rivers. Both segments outline
basic policies to be applied in the coastal program; namely, to:

1! Protect and enhance the coastal ecosystem

2! Concentrate the pattern of commercial, residential,
industrial, and resort development and encourage
the preservation of open space

3! Develop a method of decision-making which allows
each coastal location to be evaluated

4! Protect the health, safety, and welfare of people
who reside, work and visit the coastal
zone

5! Promote public access to the waterfront through linear
walkways with at least one waterfront park in each
waterfront municipality

6! Maintain active port and industrial facilities and
provide for necessary expansion in adjacent sites

7! Maintain and upgrade existing energy facilities and
site additional facilities as needed

8! Encourage residential, commercial, recreational
mixed-use redevelopment of the developed waterfront

Both New York and New Jersey implement their coastal zone
management plans through a series of permit proceedings, inter-agency
review and consistency certifications. Both programs appear to have
taken into consideration all potential uses of the waterfront with
due deference paid to existing industrial, cozmercial and water
dependent uses.

Today, new uses are proposed for the shoreline; floating
resturants, condominums, esplanades, hotels and marinas. The extent
to which all of the above can be accomodated along the expansive, yet
thin, strip of land which defines the shoreline will clearly influence
maritime activity within the Port District.

The New York-New Jersey Hudson River waterfront is currently
the focus of major development projects which will inevitably alter
the water's edge. New Jersey's lower Hudson riverfront, stretching
18.5 miles south of the George Washfngton Bridge, is essentially an
abandoned waterfront area, Several major developers have acquired more
than 1,000 acres located within minutes of Manhattan and commanding a
spectacular view of the New York skyline. Plane have been announced
for offices, apartments, marinas, shopping centers, amusement and
cultural attractions. The implementation of all the proposals would
result in locating 100,000 residents on the narrow strip of land between
the Palisades and Bayonne.



The New Jersey proposals focus on ten sites located between
the townships of Edgevater and Bayonne. In Edgevater, the Alcoa and Ford
plants, nov inactive, would be converted to 1>400 housing units, including
facilities for parking, marines and a resturant. In North Bergen, a
proposal for the construction of 679 housing units has been submitted.
In West Nev York/Weehawken, vhich includes over 300 acres spanning tvo
miles of waterfront property, a proposal for the development of residential
and commercial complexes is under evaluation. Hoboken may be the future
site of residential units, office buildings, shopping mall and a
marina. In Jersey City> a proposal calls for the development of a
regional shopping mall, offices, 1,000 residential units and a marina.
Jersey City has received proposals for five different waterside
sites vhich include a riverfront plaza, passenger terminal for trans-
port to Liberty State Park, a science and technology center, a
luxury hotel, 2,000 slip marina, 3,000 residential units and a coal
export facility.

On the New York City side of the Hudson River, Spuyten Duyvil
to the Battery, no less than seven major construction projects *re in
the planning stage. Many of the projects include "mixed-use" development,
that is residential complexes, office tovers, parks, resturants and
espIanades. Beginning at the Battery, New York State
Legislation passed in 1982 established the Nev York City Harbor Park,
consolidating Battery Park, Liberty Island, Ellis Island, South
Street Seaport, Fulton Ferry and Sailor's Snug, Harbor. The rehabilitation
of docking facilities and subsequent fairy transportation to the park
complex is in the planning stage. Battery Park City, currently under
construction, vill be the site of three apartment houses, four office
towers and a 1.2-mile esplanade. From Battery Park north to 'West
35th Street, a highway is proposed and will include a 93-acra linear
park, housing, retail and light industry. The U.S. Army Corps of
Engineers is currently evaluating a permit application for the
prerequisite landfill to implement the construction of the highway
dubbed "Westway". A Convention Center is under construction betveen
West 33rd to 39th Streets. The Center vill encompass a 1.8 million
square foot structure with a landscaped plaza. New York City is seeking
proposals for the development of a commercial and hotel facility on
the waterfront to complement the Convention Center. Lincoln West,
from 59th to 72nd Streets, may be the site of seven residential
towers, restaurants, offices and shopping. Riverside Park, from 72nd
to 129th Streets, is scheduled to undergo landscape restoration and
improvement. Finally, Riverbank State Park is proposed as a 28-acre
park decking the North River vaste water treatment plant currently
under construction.

To a large extent, the proposals for the shoreline
of the New Jersey and New York Lower Hudson River come as a refreshing
change in the view with which the metropolitan area has regarded the
waterfront. For nea~ly tvo centuries the waterfront has been viewed,
from a respectable distance, as a noisy ~ seedy and undersirable locale.
The presence of industrial facilities, ships' warehouses and freight
yards were better left out of sight of the "landed gentry." However,
the national trend towards the "gentrification" of urban waterfronts
has resulted in a renewed interest in the vater's edge. The questions
posed by all of the development projects outlined is not whether the
waterfront areas should be developed to provide housing, parks and



commerciai facilities, but rather, whether or rot there will be room
for and tolerence of activities which were once regarded as noisy, seedy
and undesirable. Will the the sand ~ gravel and batching facility be
deemed necessary only until the completion of a construction project?
Will the marine transfer station be eventually viewed as an eyesore?
Will the "gentrification" of the waterfront result in precluding
the siting or expansion of a water dependent facility?

The Coastal Zone Management Programs, both Federal and State,
will play an influential role in the development of the waterfront. Kach
and every proposal is subjected to a rigorous review prior to the
issuance of a permit for construction. There sre several issues which
must be thoughtfully evaluated to protect the public and the maritime
industry.

The "public access" do~trine, found in both the New York
and New Jersey policies, dictates that waterfront parcels be set aside
for esplanades, bikepaths and parks. Clearly, the designation of a
"public access" area must be accomplished without inhibiting the port's
primary function--navigation and cossnerce. The recreational use of
waterfront areas must be compatible with the reasonable and
recognized needs of the maritime industry. Sufficient and adequate
space for extended industrial uses must be preserved. Public safety
and security must be taken into consideration. In some cases,
recreational use of waterfront parcels may pose a danger to the
public  railroad tracks, extensive traffic, truck or marine terminal
equipment!, a threat to the security of a facility as well as a
liability for a property owner who cannot anticipate the careless or
criminal behavior of others. Where physical accessability is not
possible or simply inappropriate, alternative means of providing
"public acess" should be considered. Preserving visual corridors,
providing overlooks and viewing towers may prove to be the means by
which to accomplish the goals of coastal zone management programs
without infringing on the legitimate needs of water dependent industrial
and commercial uses of the waterfront. Public access cannot be a
priority where such access is clearly inconsistent with public safety
or the operational needs of a maritime facility.

However, as alluded to earlier, the "gentrified" view
of the waterfront may have an even more deleterious impact on the
maritime industry. There are several industries within the port
which are currently experiencing severe pressure to relocate to make
way for what some regard as more lucrative and appealing development
projects. A successful ship repair business is under pressure to make
way for residential development. Towboat and barge operators are
having difficulty siting a tie-up point at which to change crews and
take on fresh water. Scrap metal facilities, marine transfer stations
resource recovery plants and import and export terminals are not viewed
as desirable neighbors for luxury housing and hotel complexes.
Certainly, any property owner seeks to develop a parcel for its
"highest and best use", however, the displacement of maritime facilities
may result in dire economic consequences for the entire port district.
Many of the water dependent uses of the shoreline often require several
locations throughout the harbor to efficiently and economically operate.
Therefore, it is not simply a matter of relocating one particular facility
to a new locale, Rather, the maritime industry and municipal services



often require a number of sites, geographically dispersed and adjacent
to deep water channels, in order to provide the goods and services that
maintain the industry and support the economic vitality of the
metropolitan area. Although condominiums, perks and restaurants may
hold more appeal to the general public, there will be little, if any,
harbor activity to view from the water's edge if we are collectively
remiss in our responsibility to protect water dependent industries.

Perhaps recognition should be given to a "maritime zone" within
which water dependent uses would enjoy priority over competing non-water
dependent facilities or complexes. This concept is reflected in the
designation of "geographic areas of particular concern" and "special
zoning districts". The designation of areas exclusively reserved for
maritime activities would help ensure that the Port of Mew York and
Mew Jersey remains the nation's premier harbor. The designation of such
areas would necessarily have to be flexible to accommodate the future
consolidation of industrial uses or the possibility that such areas
are not required by the maritime industry. The concept of a
"first right of refusal" may suffice to provide adequate expansion
areas for water dependent and related industries and to preserve the
public's interest in the future redevelopment of the shoreline. Another
approach would be to allow areas to be redeveloped for "public access"
until such time that a maritime use of the parcel is identified.
This approach may help to expediently reform vast stretches of the
waterfront, but in the long run prove to be a political albatross
for the maritime industry. At the very least, existing water
dependent uses of the shoreline must be recognized, protected and
afforded the opportunity to continue to serve the commercial, industrial
and municipal needs of the metropolitan area. The States of Hew Yor'k
and New Jersey and the Coastal Zone Management Program can assist the
maritime industry in several ways:

-Setting land use policies that reserve strategic
sections of the waterfront for maritime/industrial
uses

-Funding infrastructure for existing and new maritime
developments

-Offering tax incentives and/or financing programs for
maritime/industrial development

A variety of options and a flexible approach must be
identified in order to fulfill the aesthetic and recreational needs
of the population and, at the same time recognize the navigation,
shipping' commercial and industrial uses of the waterways, Linear
walkways ~ viewing towers, waterside and landside facilities can all
be provided concurrently with other shoreline and development projects.
Liberty State Park, Battery Park and South Street Seaport are
fine examples of providing "public access" for metropolitan residents
and visitors. In addition, the full implementation of the Hew
York City Harbor Park will complement the existing "water's eye
view" of the metropolis.

Competing uses and plans for the waterfront can be
complementary, provided a claim to the waterfront is balanced by a
respect for the port's commercial heritage as well as the public's
interest in a view from the water's edge.
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Maine's coastal zone comprises only 12X of the State's land area, but
over half of the State's population lives in this region. Of the
almost 2.5 million acres of land in the 143 minor civil divisions that
make up this coastal area, 96X is privately owned, leaving Maine the
smallest percentage of coastal land in public ownership of any coastal
state  Heine SPO, 1978!. Between 1970 and 1980, there was a
forty � three percent increase in population along the coat:t, so
development pressures there are intense. Perhaps rowhere are they more
intense than on Maine's sand beaches. Maine has a 3500 mile, heavily
indented coastline, a legacy of the last ice age  U.S.DOC, 1978; Deis,
1982! ~ but only 36 miles, or lX of this land, is sand beach, These
beaches are concentrated along the Southwestern coast of Maine  CCDC,
1978! in towns such as Wells and Old Orchard Beach, where summer
visitors swell populations to three times their off-season numbers
 UPS. DOC, 1978!.

Maine's beaches have a classic barrier beach profile: a beach face
subject to the ebb and flow of the tides � gently sloping in summer,
steeper in winter � a berm  shelf! at the tideline, backed by a frontal
dune, and then lower dunes, often backed, in their natural state, by
salt marsh  Deis, 1978; Maine SPO, 1983!. Por the most part, these
beaches are in recession, due largely to the world-wide rise in sea
level, averaging almost an inch per decade along Maine's southwestern
coast. But, as along much of the East Coast, this natural recession
has been halhpered by destruction of the dune system through human
activities. By 1978 seawalls had been constructed along 14 miles or
more than 1/3 of Maine's sand beaches and 62X of Maine's 1900 acres of
sand dunes had been developed.



In January and February of 1978 two severe winter storms struck the
Maine coast causing 47 million dollars worth of property damage, over
half of it on Naine's sand beaches along the southern coast. In
response to this widespread destruction the Governor's Advisory
Committee on Coastal Development and Conservation produced a report
entitled "Policy Recommendations for Reducing Costal Storm Damage."
Among the report's seven recommendations were: 1! that Maine's
Alteration of Coastal Wetlands Act  first enacted. in 1967! be amended
to regulate building of structures on sand dunes and accreted lands,
and 2! that the Board of Environmental Protection's existing policy
establishing a presumption against the construction of seawalls be
continued unless and until it could be demonstrated that seawalls in
specific locations were capable of providing long-tean protection.
Both of these recommendations were accepted  CCDC, 1978!.
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In 1979, the Maine legislature passed "An Act to Allow the Board of
Environmental Protection to Regulate Activities Affecting Sand Dunes
under the Alteration of Coastal Wetlands Program" There was
considerable support for the legislation from the general public and
from coastal land-owners; although one mid-coast legislator,
foreshadowing events to come, stated, "I think right now we are willing
to live with this particular legislation, and I can assure you that in
the future, if the State is unreasonable in its implementation of
regulation of sand dunes, then certainly I will be back here or
somebody else will be back here to ask for repeal."  Ne. Leg. Rec.,
1979!

The terms of the sand dune legislation are fairly simple. The first
section prohibits any person from removing, adding, or displacing sand
or building any permanent structure in, on, or over any coastal sand
dune without obtaining a permit, or in violation of that permit once
granted. Coastal sand dunes are defined as "sand deposits within a
marine beach system above high tide including, but not limited to,
beach berms> frontal dune ridges, beach dune areas, and other sand
areas deposited by wave or wind action. Coastal sand dunes may extend
into the coastal wetlands."

Under the permits section, the applicant has the burden of proving that
the proposed activity will meet four standards, i.e., that it will not:

1! unreasonably interfere with existing recreational or
wildlife uses

2! unreasonably interfere with the natural supply or
movement of sand within or to the sand dune system

3! unreasonably increase the erosion hazard to the sand dune
system

4! cause an unreasonable flood hazard to structures built
in, on, or over any coastal sand dune or neighboring
property. �8 NRSA 5g 471-476!

For four years after the passage of the Act it was administered without
clarifying regulations. The "unreasonable" standard was broadly
discretionary and the board routinely granted sand dunes permits for
construction of homes. In fact, no applications for such permits were
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finally denied prior to the passage of implementing regulations  Hall
v, BEP  I!, 1984!. Nevertheless, applicants, concerned about the
uncertainty inherent in the broad sratutory standards, sought
clarifying regulations from the Board.

~R1

The sand dune regulations, effective August I, 1983, provide concrete
standards. Some activities, such as maintenance and repair of various
pre-existing structures, are exempt from the requirement to obtain a
permit, provided the repaired structure does not differ significantly
from the existing one and does not cause any greater impact on the sand
dune system. But if the storm damage to a building exceeds SOX of the
building's appraised value the owner must get a permit before
rebuilding.

The regulations establish six regulatory standards applicable to all
projects, compliance with which will ordinarily satisfy the four
statutory standards for permit issuance. These six standards are:

projects shall have a minimal impact on the immediate
site and on the sand dune system. Impacts which may
reasonably be expected to occur during the following 100
years will be considered. In areas where substantial
portions of the dune system remain unaltered, special
attention will be paid to the cumulative impacts of
activities on the dune system.

2. projects shall not be permitted if, within 100 years, the
project may reasonably be expected to be damaged as a
result of changes in the shoreline.

3. Projects shall not cause a flood hazard to any structure
during a 100-year flood or storm.

4. Shore bird nesting or breeding areas or activities shall
not be unreasonably disturbed by any project activities.
Shore bird nesting or breeding areas shall be adequately
buffered from subsequent human activities associated with
the use of any project. Buffer requirements will be
based upon the best available data.

5. projects shall not interfere with legal access to or use
of the public resources.

6. Disturbed areas of beach grass shall be revegetated with
beach grass as quickly as possible.  NDEPR 1984!

These regulations are exemplary for several reasons. Pirst, they limit
what was virtually unfettered discretion under the statutory standards
by defining what is "unreasonable." Second, the standards look to the
future and set a time frame of 100 years. While this period may seem
long, it makes sense in the context, of the geological processes at
issueR in evaluating the applicant's proposal, the Board can rely on
scientific data regarding 100-year storms and the inch per decade sea
level rise. Third, the first standard explicitly refers to cumulative
impacts. The issue of how to deal with cumulative impacts,
particularly in coastal and rural areas, is one of increasing concern
for state planning agencies and regulators, who must grapple with
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questions of how far into the future and ovet what area one looks for
cumulative impacts. Here the issue has been resolved in terms of time,
and the small size of Naine's beaches makes the obvious unit of area
the individual beach. Finally, the regulations specifically provide
for protection of wildlife, a value sometimes neglected in wetlands and
dune regulations where human concerns of water supplies, recreation,
and aesthetics are more likely to first come to mind.

Additional regulations set specific standards for different types of
projects: buildings, fences, fill, roads and driveways, seawalls,
septic systems, walkways, beach nourishment projects, dune restoration
projects, and movement of sand. Host notable of these are the strict
regulations regarding buildings, and seawalls, the essentials of which
follow.

For buildings:

1! No new building shall be constructed in the V-zone [the
area subject to 100-year floods and high velocity wave action].

2! No new building or addition shall be constructed on or
seaward of a frontal dune.

3! New buildings and additions in the A-zone [the 100-year
flood zone ] shall be constructed on posts so that the
lowest portion of the structural members of the lowest
floor ... is at least one foot above the elevation of the
100-year flood

4! Buildings reconstructed after being more than 502 damaged
by an ocean storm must be no larger in surface area than
the original building, must be relocated as far out of
the A and V flood zones as possible, and if not
completely outside these zones must meet the A-zone
standards and must be certified by a Heine registered
engineer or architect to withstand 100-year stotms.

for seawalls:

1. No new seawalls shall be constructed in or on any sand
dune system

2. Existing seawalls may be repaired and maintained provided
that:

a. they protect existing services or utilities;

b. the original dimensions of the seawall are not
altered; and

c. the construction materials and methods are not
significantly altered.  NDEP, 1984!

Naine's prohibition of construction in V-zones is, according to NOAA, a
nationwide precedent, going beyond the requirements and standards of
the National Flood Insurance Act  U.S. DOC, NOAA, 1984!. The reasons
the stricter standards were chosen are that sea level is rising faster
along the Naine coast than in many other parts of the world because the
lend is sinking both slang the extreme eastern part of the coast and in
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York County, where most of the sand beaches are. Thus it was felt that
the V-zone in Maine was particularly vulnerable and that housing
construction there would be unsafe � the houses perhaps being in the
water in a matter of years. In addition, ownership patterns showed
that with only a few exceptions most oceanfront lots in York County
extend far enough into the A-zone to allow construction outside of the
V-zone  Michaud, 1984!.

It is notable that all scientific and expert commenters on the proposed
regulations supported the prohibition on the corstruction of new
seawalls or of new structures in the V-zone, because of their adverse
impacts on the beach system posing severe flood hazards to the public
 MDEPI 1984!.
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With these regulations in place, providing a specific basis for denying
permit applications, the number of denials of permits for buildings
increased from one out of 72 permits for the first four years to four
out of 35 permits during the year after the adoption of the
regulations. The first permit to be denied was that of Donald and
Virginia Hall, New Hampshire residents who owned property at Popham
Beach. Prior to 1977, there were two cottages on the property in
question, but the Halls removed the cottages in late 1976 because the
erosion of the protecting dunes had caused the structures to be
undermined. By 1982, the beach had returned in front of the cottage
sites sufficiently so that the Halls decided to rebuild. They asked
the town code enforcement officer whether any state permits were
required for construction of the cottage. He told them none were
required, and they began construction in August, 1982. By the middle
of November the cottage was 90K complete, at which time construction
was halted for the winter.

In December, the Halls received a letter from the Department of
Environmental Protection informing them that they must apply for a sand
dune permit. The application was submitted on December 29. A
follow-up geological assessment was filed April I, 1983. On April 27,
1983 the Board denied the application. The Halls then filed an amended
application, changing some specifics, such as raising the posts
supporting the cottage, planting beach grass, and providing a boardwalk
to the beach. On July 13, 1983, the Board denied the Halls' revised
sand dune permit application at the same meeting at which the sand dune
regulations had earlier been adopted  Hall v. BEP �!, 1984!. This
denial was based on board findings that the beach was recessional, and
therefore the project would unreasonably interfere with the natural
supply and movement of sand; that the house would interfere with beach
grass stabilization of the dune, presenting an erosion hazard; and that
the house was likely to be in a V-zone within the next 25 years and
therefore constituted a flood hazard  MDEP, 1983  Hall!!.

A week later, plaintiffs petitioned the Maine Superior Court for review
of the Board's order on seven counts, which included the allegation
that:

If the statute requires the decision rendered, then it
deprives plaintiffs of their property, destroys its value
�80,000!, and constitutes a taking of property in violation
of the Maine and United States Constitutions for which the
petitioners must either be awarded compensation or else
granted a sand dune permit.  Hall v. BEP �!, 1984!
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The petitioners lost on all counts; the Board also won its counterclaim
for removal of the cottage. With regard to the "takings" claim, which
figures so prominently in litigation over police power
regulation � particularly in the environmental area � the court concluded
as a matter of law that "two lots of ocean front property consisting of
sand beach and dunes in a popular beach recreation area cannot be
considered essentially useless, even in an unimproved state."  Hall v.
BEP �!, 1983!

The court's findings generally followed traditional "takings" doctrine
 S ie e v. Borou of Beach Haven, 1971; Just v< Marinette Count
1972 and Maine case law Seven Islands Land Co. v. Maine Land Use
Re ulation Com'n, 1982; In Re S rin Valle Develo ment, 1983 . The
Maine case of State v. Johnson, on which petitioners relied heavily,
was a wetlands case, where there seems to have been general acceptance
by both sides that the property was valueless without the opportunity
to fill and develop it. This was not proven in the Hall case, nor
could it be; the value of Maine's limited beach for recreational rights
cannot be considered insignificant. Indeed for several years the Halls
had been parking their trailer and enjoying the rights attendant on
private beach ownership in Maine in other parts of the country, it
should be noted, such "beach rights" are a saleable commodity
 Crichton, 1984!.

The Halls have appealed this decision. It is to be hoped and expected
that the Maine Supreme Court will uphold the Superior Court's decision.

A second case involving construction on a frontal dune on the same
Phippsburg beach, the Rubin case, is also in litigation. The Rubin
petition challenges the regulations themselves, claiming that "the
absolute prohibition  of construction on a frontal dune] contained in
the regulation is impermissible under the statutory authority which
requires the issuance of a permit if certain standards of
reasonableness are met, such determination being required to be made on
the facts of each permit application."  Rubin v. BEP> 1983!

An absolute prohibition was at issue in another permit denial, this
time for construction of a new seawall, sought in a joint application
by four adjacent property owners on the Pine Point Beach in
Scarborough, Maine. This application is often referred to as the
Woodbury case, after one of the more articulate and outspoken of the
seawall applicants, Carolyn Woodbury. That permit was also denied
 MDEP, 1983  Nevlus et al.!!, a denial that was the impetus not for
litigation but for legislation.

Pro osed Le islative Amendment

In the 1984 session, dissatisfied landowners decided to pursue their
remedies in the legislatuze, as the representative from Popham Beach
had promised five years earlier. On March 15, 1984, Senator Danton of
the highly developed southern coastal town of York presented to the
legislature "An Act to Clarify the Sand Dunes Law." The title was
clearly a misnomer. As the "Statement of Fact" that accompanied the
bill makes clear, the intent was to forestall or overrule adverse
decisions of the Board in the Hall and Woodbury or similar cases by

11 t g th I 1 ldll g I ~lt f p t t t ith1
the sand dune system and the construction of new seawalls to protect
existing structures and utilities  L.D. 2264, 1984!. The bill was
withdrawn, an action apparently influenced by testimony of the DEP
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Commissioner that were the bill withdrawn, the agency would adopt a
variance provision to provide some flexibility to the sand dune
regulations.

The Variance Provision

The DEP staff prepared a draft of an amendment to grant variances from
the standards of the Sand Dune Rules and submitted it to the Board in
April. The Board held a public hearing on the proposal May 30, 1984,
in South Portland and written comments were alsj submitted. None
supported the variance as written.

The staff then presented the Board with four new drafts of a variance
proposal, numbered options fl � 44 and ultimately with a fifth option,
outlining a fairly narrow variance. Option 43 allows variances only
for buildings landward of the crest of the frontal dune and for
seawalls where wave action is not the primary cause of erosion � and
then only if the variance applicant meets other conditions. Thus the
variance could not apply to the Hall case, but is arguably applicable
to the Woodbury seawall application, depending on the cause of erosion
there.

The State's marine geologist and the state coordinator for the Federal
Flood Insurance Program both gave brief presentations to the Board>
generally opposed to ma]or changes in the regulations. The marine
geologist also proposed that an option to a variance might be to
reconsider the concept of mapping and zoning the beaches so that
landowners would know, for example, exactly where the frontal dune
ridge fell on their property. Such a system appears to have been
contemplated by the governor's advisory committee whose recommendations
led to the passage of the original sand dunes law  CCDC, 1978!.

At their September 26 meeting, the Maine Board of Environmental
Protection unanimously adopted the Option 5 variance provision.
Neither the Commissioner of the Department of Environmental Protection
nor the Board members think that this provision will stop sll criticism
of the sand dune law snd its administration, but they feel that it is a
reasonable step in what chairman Zaitlin terms an "evolutionary
process In addition, the State Geologist and his staff will be
drafting language for sand dune zoning legislation to be introduced at
the first session of the 112th Maine Legislature, which will convene
the end of this year.

Conclusion

Maine's sand dune law and regulations have not stopped development on
Maine's dunes, but they have controlled both where and what types of
development occurred. The numbers of permit denials do not tell the
whole story. Since the regulations came into effect only one permit
for a new seawall has been denied, but only one has been applied for.
The prohibition is clear, and people are simply not applying to
construct new seawalls. In other cases, negotiations before Board
action caused modifications in the applicants' original project
proposals to conform to the regulations and allow approval. Conditions
requiring that buildings be built further back on lots {out of the
V-zone! and on posts, that beach grass revegetation be undertaken, and
that open fencing and signs protect endangered and threatened species
of seabirds have contributed to maintaining the health of Maine's dune
systems and of the wildlife that depend on them, despite development.
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The safety of property owners usinp the strurturrs, and of their
neighbors, has likewise bern »oh»nerd and thr patt nt inl for propr rty
losses, diminished.

The sand dunes law is not a planninp m»rhnntsm, however, but merely
cantrol on conditions of development. Tht prnposrd mapping schemt.
might interject a bit more planning, but certain problems cannot he
dealt with under the currrnt systrm. For»xnmplt ~ the s»vrrrly Iimitt d
amount of public ownership and access to Main»'s coastline,
particularly ite beaches, needs to be addrrssrdt ns does the issur af
whether certain beach art as should be pr»st.rvtd in s natural stat»,
even if construction could safely occur there. Acquisition programs
may be the only answer in some cases, slthouph other innovative and
jess costly approachee to achieving these posls must be vigorously
pursued. Federal efforts such as puttinp the National Fload Insurance
Program on an sctuarily sound basis and the Coastal Bst.rier Resources
Act are helpful � althouph th» letter has limited»pplication in Main»
because Maine has so few miles of undevoloprd harrirr beaches.

One proposal that wes deleted from the original trpulations, then
occasionally used as a permit candition, but that is no lonper appltrd,
allowed construction or reconstruction of n dwcllinp only on the
condition that if it were over SO'4 destroyed, it ~auld not be rebuilt.
Mhere reconstruction of storm-damaged building is allowed and it cannot
be completely moved out of the V-tone, this sr r ms like n reasonable
condition. Maine has yet to have the problrm that will arise soon»r or
later of a shoreline chsnpe that placrs many hnus»s in a V-zone, or on
a frontal dune, followed by destruction of thos» proprrti»s, in which
case recanstruction should not be allowed. It reraains to be seen if
the law will stand and prohibitions on r»construction be upheld in *uc h
circumstances. The opinion on app»sl in thr Moll case msy pive somt
clues to what might happen in the courts, but thr likely legislativr
response is a matter af purr sp»culntion.

Finally, as structures like the condominiums now brinp constructrd on
Old Ot'chard Beach prolifrrste, I.e., buifdinps my to»rrrd to withstand
a hundred-year stars in areas of subsidrnc» unprnt»cted by frontal
dunes, we are likely ta face the probltm of prrmnntnt structurrs
standing in the watrr an suhmrrptd lands. Thts Is a probltm that Is
bepinninp to face many coastal states ond that wtll hnvr to be
addressed.

Thus Maine's state-wide coastal sand dune s Iow Is only a br»inning, but
it is a beginning that may providr a useful modrl to other coast.al
states, or perhaps to local communi tire, that hnvr not taken even this
first step. They may benefit from a can»id»ration of the Maine
experience in framing lepislation and rrpulntory proprsms to protect
their own coasts,

The author wishes to acknowledge the support of the Jessie B. Cox
Memorial Trust for funding for the development of a praduate curriculum
in marine and caastal policy, in con/unction with which this paper wae
prepared.
The author also wishes to acknowledpe the asststancc of thr numerous
personnel in Maine state government for provid Ing information and
reviewing drafts of the paper and ~ especially, Dr. Joseph Keliev, State
ttarine Geologist, who, in addition, arranged for the duplication of the
slides that accompanied the oral presentation.
Any errors in the article and all opinions expressed are those of the
author.
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The iIIIportance and value of coastal foredunes have been
recoqnized for ntany years by hul1Ians. Dunes protect leeward areas from
storm flooding, contribute sediment to the beach sand cycle, and are
unique coastal 	abitats  Ranwel1 1972, CERC 1977! . People have
modif icd and bui lt dunes in the hopes of in proving their inherent
functions. Hanaqement practices that have been incorforated into the
construction and stabilization of sand dunes include the use of
vegetative plantings, fertilizers, and sand fences  CERC 1977, Seneca
1980!. In the course of these activities humans have been creatinq,
disturbing, and ttrtdifying the foredune hat itat.

The nest coitsxm applied foredune aIanagetttent technique includes
the use of sand f cncing, vegetative plantings, and annual
fertilization  CERC 1977, USDA 1978!. Sand fences are placed landward
of the beach to accumulate ~ititent. Vegetation propagules  usually
~OPAL~ �ICJfilA'cot~! are SyStematiCally planted On the Sand
acculthtlated by the sand fences. Fertilization  slow release! is then
applied to increase the qrowth of the new plantings, followed by
subsequent annual applications of fertilizer to ensure good growth and
cover. Ttiis aetnagetta nt program is recomtiended by the t~ Jersey Soil
Conservation Service.

The highly developed coast of few Jersey contains both natural
and actively litanaged foredunes. Gates et al. �979! referred to
nanaqed dunes ao "artificial dunes since they were created by humans.
In this investigation, a managed" foredune was defined as a foredune
which had an active managettent program consisting of sand fencing,
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vegetative planting-, and annual fertilization. !lanaged foredunes are
pre ent in residential and developed areas. A "natural" foredune was
def ined as a foredune which did not receive human inputs from
oanagement practices and natural processes dominate. Yatural dunes
are located in federal and state parks.

The objective of the research was to examine some foredune plant
communities influenced by management techniques to see whether certain
management practices af fected the structure and coxposition of the
vascular plant community. Cowmen plant species characteristics and
plant caarunity values from managed foredunes were coxpared with
natural foredunes.

Study sites were selected
to represent managed and
natural foredunes  Figure 1 and
Table 1!. Seven study areas
were selected based on
information f rom personnel at
the Center for Coastal and
Environmental Studies  CCES!,
Rutgers University, and the
publications "Coastal
Geomorphology of Hew Jersey
Volume I and II"  Nordstrom et
al. 1977! and "Coastal Dunes:
Their Function, Delineation,
and Nanagement"  Gares et al.
1979! .

Figure l. location of study sites
along the coast fo New Jersey.

At each study site a 100 m section of the foredune area parallel
to the shoreline was selected to be examined. Heavily disturbed
foredune areas, such as access paths, were avoided since the impacts
of these paths on the foredune plant crxmmity was evident. A 100 m
baseline was established parallel to the shoreline on the backshore of
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Each study site had a
manageaent program for the
foredune area smrpled  Table 1! .
Little Beach, Island Beach
State Park, and Sandy Hook were
classified as natural foredune
study sites. Sea Isle City,
Avalon, %So Nile Beach, and
Ship Bottom had active
managexent programs and were

classified as xmnaged foredune study sites. Disturbances from
pedestrian traffic in the foredune areas surveyed were observed at
Sandy Hook and Ship Bottom. The trampling index  Table 1! was
determined fran the observations of footprints in the foredune area
surveyed and beach usage near the study site.



Table 1. General information about the study sites. Location is the
latitude/longitude of the study site. Azimuth is the compass degree
heading of the transects. Nanagement is the type of foredune
management program in the study site  Natural, F=fertilization,
P=vegetation plantings, SFZZmand fencing-zigzag pattern, SFST=sand
fencing-linear pattern! . Trampling is a oualitative observation of
pedestrian traffic occuring within the foredune area  Omo pedestrian
traffic; l~estrian traffic present! .

Study Site

74 19'/3 27'
74 05'/39 49'

124
110

73 59'/40 27'
74 11'/39 39'
74 42'/39 07'
74 44'/39 05'
74 52'/38 56'

86
140
144
115
144

N
P/SFST/F
P/SFZZ/F
P/SFST/F
P/SFST/F

the beach near the seaward toe of the foredune. Transects were chosen
within the 100 m area by selecting eight random numbers and locating
the numbers on the baseline. Transects ran perpendicular to the
baseline bisecting the foredune area. Transects were stopped af ter
leaving the for edune dunegrass-herbaceous connunity, entering the
shrub or secondary dune coamunity, or when heavily disturbed backdune
areas were encountered. Topography of the forec'une was recorded by
calculating the relative change in elevation each meter as the quadrat
was moved along the transect.

A consecutive series of one square meter ouadrats were recorded
along each transect. Ttm ouadrat was divided into 25 square
subquadrats �0 by 20 cm! by placing string across the quadrat frame
at 20 cm intervals. The intersection of strings were used as 16
observation points to estimate cover  Greig-Smith 1964!. Vegetation
variables measured in each ouadrat were cover, density, and local
rooted frequency of the vegetation. Cover was recorded by the
presence of vegetation under the string intersections. Density was
the nuxber of individuals in the quadrat. Local rooted frequency for
each species was estimated by counting the nurrber of subquadrats the
species was rooted in each quadrat. Plant nomenclature fol.iowa
Fernalo �950! .

An experimental design was formulated to examine the different
foredune plant coamunities by comparing variables of the comnon plant
species in the seven stuoy sites. An analysis of variance  AM%A! was
set up to investioate differences between the study sites  Zar 1974!.
Vegetation data was transformed according to the properties of the
data as suggested by Greig-Smith �964!. Raw and transformed data for
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1 - Little Beach
2 � Island Beach

State Park
3 - Sandy Hook
4 - Ship Bottom
5 � Sea Isle City
6 - Avalon
7 � Two Nile Beach

Location Azimuth Nanagement Trampling



each transect was tested for norn>ality. Both the raw and transformed
r!ata slrowed nonnornal l>roperties  highly skewed!. Therefore, means of
the raw data for each trisect were used as observations in the Aln3VAs
to provide a more robust tost. If the study site factor in the A�3VA
nodal was significant, a Leo t Significance Difference  LSD! was
calculated to reveal wl>ich values vere sionificantly higher or lower
 Zar 1974!. The wor'd significant" is used in the text to indicate a
statistical sionificance.

Sonre conrrunity values were calculated to compare the crxrrposition
of tire foredune I>lant conrrrunities. T!e Jaccard's Coefficient of
Comrrurrity  CC!; CC = 2 Sab /  Sa + Sb! and Percentage Similarity
 PS!; PS = 1 � 0.5/!Pa-Pb! =Entin Pa or Fb! were calculated for each
stuoy site  hhittaker 1975!. For the coefficient of conounity> Sa and
Sb represent tl>e nunber of species in study site A and B,
re pectively, while Sab is the number of species conIren in both
corrs>unities. 'l'he coefficient of consrunity expresses corrsnrnity
similarity based on the presence/absence of the s~ies. For
 x.rcentage similarity, Pa and Pb represent the decimal importance of a
given species in study site A and B, respectively. Importance values
for percentage similarity were calculated using relative cover,
relative density, and relative local frequency. Percentage similarity
expresses the deoree of quantitative similarity between the two
conrrnrnities. Little Peach was the study site used to con@are all
other plant connrr>nities for the coef ficient of conrmrnity and
percentage similarity because Little Beach was considered the nest
natural foredune studied.

Bc-ulled 804 D~~c~n

The foredune and their associated plant consnrnities were
examined r'uring the period from late Nay to July of 1983. Sanr:
fencing chanoes the topooraphy of tl>e foredune by accunnrlating sand
but does not stabilize the sand dune  Seneca 1980! . Tl>e influence of
sand fencing on the topography of the foredunes at Avalon and Sea Isle
City was evident. These study sites had two distinguishable foredune
profiles. A line of sand fences seaward of the vegetated foredune
fornred an unvegetated sand dune near the backshore of the beach.
'lhese foredune profiles indicate that with the placenent of a sand
fence seaward of the vegetated foredune sedirr>ent will accurmrlate at
the seaward fence. These sand fences, therefore, decrease sediment
novenrent from the beach into the foredune area landward of the sano
fence.

QH~~~; Qf ~ ~~ruDe DJOCLt ~EKE

Fertilization lras been shown to significantly increase the cover
and density of p. ~r~i$~u$~  !rawk and Strarp 1967, Suiskes 1980!.
In tlris study, the total cover of the plant corwmrnity was significant
for the study site factor  F~12.6, Prob.~�.001! . Study sites which
had marraged foredune" had higher cover compared to the natural study
sites  Figure 2! . Avalon  x=33.88! and Sea Isle City  R~34.98! had
significantly higher cover con8rared to Little P~ach  x 14.78!, Sandy
Book  x=10.58!, and Island Beach State Park  x=7.48!. The cover of h.
~v'~rLulrr& waS also significant for the study site factOr  F~11.8,



Prob.=<0.001! . Two groups were statistically distinguishable with
certain rrarraged foredunes  Two Rile Peach, Avalon, and m~ a Isle City!
having significantly hicher cover ttien the natural foredunes  little
Peach, Island Fc-ach State Park, and Sandy {rook!  Figure 3! . Ship
Bottom, classified as a rrenraged site, was statistically grouped with
t!re natural study sites.

Study sites which received annual fertilization  managed
foredunes! had higher cover conpared to the natural foredunes.
~ioirlr~ ~j3>~at~ accounted for most of the total plant cover in
the foredune plant conrmrnity. Fertilization altars to have increased
the cover of the plant coirIwnity in certain managed study sites. One
nanaged study site, Ship Bottcnu had sirr.ilar cover values compared to
tlie natural study sites. Heavy pedestrian traffic was probably the
cause of the low cover values recorded at Ship Bottom  Table 1! .
These results indicate that fertilization of a foredune area will
increase plant cover but will not increase plant cover if tranpl.ing
pressure exists.

The cover of c. ~e .erv~i s was significant for the study site
factor  F<.8, Prob.=<0.001! . Ship Bottom  r,=3.4%! and Sandy Hook
 x=3.2%! had significantly higher cover corrpared to the other study
sites  Figure 4!. Both of tire stuoy sites appeared to receive heavy
pedestrian tra f f ic  Tab! e 1! . Sg1ic!~o ~eppg~~e was most
prcminent in study sites which had low cover of  i. ~b~or~~~t and
trampling  pedestrian traffic disturbances! wittiin tire foredune area.
'Mesc results suggest that g. ~g~ev'~s nray be a good indicator of
a foredune area tliat lras levy pedestrian disturbances.

Few studies have actually looked at nany different foredunes to
determine what affect rranagerrent practices have on the plant
corirrrunities. Van der Valk �975! examined artif icial and natural
foredune plant conmunities in North Carolina and concluded that the
planting of a non-native species  g. ~~> i11n{IlI! did cause a change
in the structure and congosition of the foredune plant corrrrunity.
Seneca �980!, however, stated that the non-native species will
eventually "surrender oominance" to native veoetation and the foredune
plant coiirmrnity will return to its natural state.

Plant ccrrrrunity ccrrrposition varied tetween study sites. Only g.
~v~o~t, ~. ~~1Iee, and g. gnggg~ were plant species
present in all seven study sites. The vegetative species planted  L.
~biligir~a in nranaged foredunes was dominant in both the natural
and nranaged foredunes. Certain ruderal pecies tended to have higher
nean densities in the nanaced foredunes con@ared to the natural
foredunes  Table 2! ~ This indicates that foredune management programs
nray increase seedling establislrment of ruderal species. The nunhr.r of
species in the foredune plant ccnsnrnity were significantly different
 F~15.8, Prob.=<0.001! . Sea Isle City  x=7.4!, Avalon  x&.7!, and
Sandy Hook  x=6.3! had the highest mean nunber of species per transect
while Little Beach  x&.5!, Island Beach State Park  %~3.7!, Ship
Bottom  x=3.7!, and TWo &rile Beach  :i=3.7! had the lowest.

The foredune plant corirmrni ties were conpared by calculating the
coefficient of coirmunity and percentage sinularity values  Figure 5!.
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Figure 5. Plant coIITRInity values
expressed as a percentage distance
fran the study site Little Beach �!
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Table 2. Density  per square meter! of conaan annual plant species
in the study sites.

Study Sites
1 2 3 4 5 6 7

Species

1.52.1

4.6

<0 ~ 1
<0.1

<0.1

Using Little Beach as the c<eparison study site, managed foredune
plant cceamnities were more similar to Little Beach than the other
natural foredunes examined. Comrvnity values revealed that the
managed foredunes had similar plant curxunity composition coxpared to
Little Beach. The other natural foredunes  Island Beach State Park
and Sandy Hook! were dissimilar from Little Beach. This sugges'ts that
there was a large amount of variation in the composition of the
natural foredune plant coranunities examined along the New Jersey
coast. Nanaged foredune plant cawrvnities, however, showed a good
deal of similarity between study sites. Nanagement practices ray
oecrease the variability of the composition of the plant camvnity.

In surgery, management practices and techniques  fertilization,
sand fencing, and vegetative plantings! did affect the foredune plant
comnunity. The coxposition of the foredune plant caamnities of
ranaged study sites was similar to certain natural study sites.
unaged foredune plant comrunities, however, showed a srmll degree of
compositional var iation compared to the natural foredune plant
comaunities examined. The planted vegetation in the |teenaged foredunes
did not affect the ~i ition of the xenaged foredune plant
c<mmunities since the species was dominant in natural foredunes. The
structure of the managed foredune plant comnunities was different than
the natural foredunes. Nanaged foredunes had significantly higher
cover coxpared to the natural foredunes. Nany annual ruderal sp.cies
had larger densities in managed foredunes.

Sand fences in managed study sites affected the foredunes
topography, sedinmnt movermnt, and microhabitats. Sand fences seawaro
of the vegetated foredunes accumulated sand. Sand fences changed the
microclimate of the seaward slope of certain managed foredunes by
decreasing sand movement and providing protection from salt spray.

Pedestrian traffic appeared to influence certain foredune plant
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Cakile edentula 0.7
Cenchrus tribuloides <0.1
Erigeron canadensis ?.1
Euphorbia polyoonifolia <0.1
Gnaphalium obtusifolium 2.2
Salsola kali 0.1
Strophostyles helvola 0.3
Triplasis ~rpurea 0.1
Xanthium strumarium 0.4

1.3 0.9 0.3
<0.1 <0.1 0.4

<O.l 10.1
0.1 0.2

<0.1 � 1.0
0.1 � <0.1

<0.1 � 0.4
<0.1 0.3 <0.1
<0.1 - 0.6

0.5
0.4
3.5

0.3
0,2
0.1
1.8

<0,1



communities. Total plant cover was low in study sites with evidence
of trampling. ~So 'd~ gegpeIvj~ had higher cover in trampled
study sites suggesting that S. ~srvirens may tolerate traayling
better than other dune species. Driftline plant species and
vegetative plantings seaward of the sand fences appeared to be
destroyed from hurran recreation on the beaches. Sand fences also
appeared to act as a barrier to pedestrian traffic in the foredune
area. The seaward limits of vegetation establishment appeared to be
dictated by the armunt of beach usage, tracks of off-road vehicles,
and sand fence placement.
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Northern Ireland

introduction

Politically Ireland is divided into two. Such a
division is apparent in the approach to nature conservation
and management  Carter 1985a! despite the obvious
similarities in the resource base. However, dichotomy in
policy is not matched by dichotomy in conservation practice,
largely due to lack of funds and few adequately trained field
staff. Although the Irish coast is probably the major
tourist attraction, management is haphazard. Such a wayward
approach is epitomised by the numerous techniques and tactics
employed in conserving the Irish coastal sand dunes. The
purpose of this short paper is to describe the changing
patterns of dune management and conservation in Ireland over
the last 140 years, and to compare rates of failure and
success. Some conclusions are drawn as to the "distinctive-
ness" of the Irish dunes and the lessons appropriate to
management policies and planning.

The Irish Dune S stems

The physical and biological background of the Irish
dune systems has been outlined in Quinn �977! and Carter
�985b! and only a brief resume is included here.

The Irish dunes were formed largely between 5000 and
2000 bp as the post-glacial sea-level rise slowed, halted or
even reversed. The bulk of the sediment was derived fram
shallow shelf sands of glacigenic origin, transported and
sorted by marine and eolian processes. Distribution of
dune systems reflects the glacial limits.  Fig. 1!. At
present sediment supply, apart from reworking  particularly
around estuary mouths! is decidely limited.
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There are no large-scale dunes forming today.
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but inland the dune ridges are well-covered with grasses and
shrubs. Most dunes are base rich due to calcium carbonate
influx, although in places, leaching has led to the establish-
ment of more "acidic" species  e.g. Erica Pteridium! on the
older dunes. Intra-dune ecological gradients, due to moisture,
shelter and especially grazing, have produced a complex
vegetation mosaic. This natural diversity is an important key
in dune management and conservation.

Earl Disturbance � The Abandonment Phase

As the Irish population rose rapidly in the 1700s and
1800s so dunelands were used increasingly for agriculture.
Extensive so il disturbance, mainly for potato crops, but
also for cereals, flax and rabbits led to widespread sand
blow. Contemporary records  e.g. Clarke 1837; 1837!
voiced considerable concern about over-use of the fragile dune
sails, particularly where property was threatened by
engulfment. However, the main response to dune instability
was abandonment, often involving the emigration of whole
communities. At Magilligan in Co. Londonderry, approximately
80% of near-coast inhabitants either moved inland or overseas
in the early nineteenth century.

Most of the Irish dunelands fell within large private
estates. The attitude of landlords, when faced with
instability varies from estate to estate. In some cases
nothing was done, the unstable ground merely abandoned
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and the indigenous population left to fend for itself .

Elsewhere some measure of dune restoration was under-
taken, perhaps in association with land reform. Murphy
�980! has collected many early records of land dune
instability.

In Co, Sligo and south Co. Donegal, Clarke �835!
recorded over 500 acres �20 ha! covered by up to 3 m of
loose blown sand.

In many townlands the area under tillage fell
dramatically in the early nineteenth century. In
Ballintemple townland, Co. Sligo, 105 acres �9 ha! were
taxed as cultivated land in 1800, by 1835 this had fallen
to 5 acres �.2 ha! . At Strandhill in the -arne county, the
village was engulfed and the villagers moved inl.and to
settle on marginal upland bog, Rosapenna in Co. Donegal
 Fig. 2! suffered the same fate, 16 farms were abandonded in
the early nineteenth century. Ultimately many of these
vulnerable folk would have died in the famine, or emigrated.
The general attitude of the peasant stock was of disbelief
and despair.

~F. 2: Lo d Hoyl ' to � g 1f d ty . d
eiuhteenth century and exposed 120 years later.
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Some estates, for example Lord Palmerston's at
Mullaughmore, Co. Sligo and Lord Leitrim's at Rossguil, Co.
Donegal undertook successful plantings of vegetation,
mainly Ammo hila, although at Hullaughmore shrubs and trees
were estab ished. These remedies were largely successful
due to the fact that access to the land was restricted and
in the case of Nullaughmore, measures were taken to exer-
minate and then exclude rabbits. In other examples,
A~amp h'1 plant'ngs * nona too oessful, p ob bly
because the land was brought back into agricultural use too
quickly.

During the late nineteenth and early twentieth centuries
the Government undertook a series of land reforms in Ireland,
to remove many of the existing inquitous tenure systems,
These policies led to a state interest in dune management,
under the aegis of the congested Districts Board  later the
Irish Land Commission!. The Board organised a number of
small dune restoration schemes, largely by planting

h' la. I th 192os d 193o, the oo ' s ' o undertook
two major dune reclamation schemes, one on Achill Island in
Co. !9 ayo and the other at Horn Head in Co. Donegal. The
latter still remains the largest dune reclamation scheme so
far attempted in Ireland. Problems arose through mismanagement
of the Stewart Estate following the desertion of the land by
the Stewart family after the First World War. Within 3 years
of desertion overgrazing by tenanted farmers led to serious
sand blow  Fig. 3! which by 1925 had turned the Dunfanaghy
Estuary into a brackish lake and threatened the adjacent
village. The Land Commission Scheme involved planting of
~ammo h'la rd 1 te 9' s. 0 o g th land a b d d,
access restricted and recovery achieved within 10-15 years.
The land has been resold for agriculture and is lightly

grazed. Fi , 3 The Horn Head
estate � blown sand
1919-1926
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The Ad'ustment Phases

En ineerin A roaches

The advent of recreation pressure on the Irish sand
dunes rapidly led to serious dune erosion problems. At
Portrush, Co. Antrim local residents were complaining of
blowing sand only ten years after the arrival of the railwav
in 1855 � and with it a huge influx of tourists and day
visitors. Within 50 years many sand hills had become deruded
of vegetation and significant amounts of sediment had blown
inland, causing shoreline recession. The problem was over-
come through construction of sea walls, often serving a dual
function as promenades. Many Irish dune systems disappeared
under concrete between 1890 and 196O. The consequences of
these actions have largely been manifested in severe beach
erosion, following the completion of a sea wall at Portrush
in 1963, the beach level has dropped 1.5 m and major under-
pinning of the wall has been undertaken.

All too often the engineering "solution" has been applied
in the absence of prior scientific appraisal, taking no
account of natural compensatory beach/dune sediment exchanges.
The ploy of "holding the shoreline" often spells disaster for
the beach and an important recreational asset is lost. In
some instances, Rosslare Strand, Co. Wexford, is the best
Irish example, techniques and tactics have changed regularly
with little sense of overall objective. The net result is
the loss of a natural dune system, and a fresh set of problems
related to the beach.

Environmental A roaches

Cost and aesethic factors, plus a general disillusionment
with the efficacy of civil engineering solutions all contri-
buted to a change in direction in the mid 1960s. Severely
degraded dune lands at Brittas Bay, Co. Wicklow  Mawhinney
and Quinn 1970!, Murlough, Co. Down  Whatmough, 1977! and
Portrush, Co. Antrim  Wilcock and Carter 1977! all underwent
"environmental" restoration, employing a mixture of natural
and artificial encouragements. There are several problems
to contend with. One, fresh sand supply is limited, so that
snow fences are of little use. Two, it is difficult to
close down heavily used recreation areas to allow restoration.
Three, education, both general and specific, was, and still
is, at an agonisingly low level.

All the above mentioned studies tried to "zone"
duneland, to permit a continuation of activity, as well as
providing recovery time, for soils and vegetation. In the
Brittas Bay example, this was achieved by judious siting of
car parks, in the others by use of secure fencing. Only at
Murlough was wardening, on a day to day basis available. This
has proved to be the crucial factor, Only Murlough may be
judged as successful  Whatmcugh 1977, Whatmough and Carter 1982
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although, ironically, its very success has led to more
problems as visitor numbers and demands have grown
enormously in the last decade, forcing reassessment of the
conservation strategy. At both the other two sites, initial
success has been reinforced by the slow drift back to
degradation. Vandalism and insentitive use has arrested
progress and created an air of despondency among those
responsible for the initial projects.

Notwithstanding such gloom, there has been an upsurge
in interest in coastal dune management in Ireland, particularly
to cater for a transient, uneducated visiting population.
Theoretical and practical research projects have been under-
taken, ranging from studies of dune vegetation to psycological
analyses of dune visitors. Most of this research aims at
honing dune management skills so that they can become more
cost-effective and more responsive to consumer needs. Some of
the major conclusions from this work relate to trafficability
and accessibility  Wilcock, 1976; Young, 1977! vegetation and
slope stability  Carter, 1980!, patterns of foredune construction
and destruction  Carter and St~~~ in prep! .

The Irish Dune Mana ement "Model"

It is hard to draw together something as nebulous as
dune management in Ireland and call it a "model". In a
politically divided country where the coast is often
afforded no districtive legislative recognition  Carter, 1985a!
and decision-making on coastal matters is usually arbitary
 Rea 1980!, there are even problems in providing a broad
summary.

However, a number of lessons have been learnt. These
include:

the traditional sagacity of dune restoration and
management through abandonment has largely been
lost;

natural regeneration and growth or planting of dune
vegetation is best achieved by 15-20 years of access
restrictions;

many standard methods employing sand fences are
inappropriate due to the almost complete natural
failure of the present day sediment supply;

constant vigilance, preferably through wardening
is necessary for successful dune restoration and
maintenance;

the level of public education on dunes is still
usefully low. To the public shoreline "protection"
still means concrete walls;



diversity in dune systems is a good thing some
blowing sand is essential for the retention of a
vigourous ecology.

Over the last 150 years all kinds of measures have been
taken to conserve and manage the Irish dunes. Some have been
successful, others have not. Until now no serious appraisal
of why this variability exists has been made. The value of
the coast in tours of the Irish tourist economy is so high
that resources must be made available for research and
development into management techniques, specific to the
Irish dunes, rather than the current over-reliance on
imported solutions.
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In Britain, the conservation of geological, geomorphological and
physiographic features of national or international importance for
research and education has a strong statutory basis  Duff, 1979!,
with the duty of selecting and conserving these sites resting with the
Nature Conservancy Council  NCC! � an independent agency f'unded by
government; the Council also has responsibility for nationally or
internationally important biological sites. There is no organisational
link with the Nature Conservancy in the United States. The sites
selected for conservation are ranked either as National Nature
Reserves  NNR! which are owned or leased by NCC or managed under
agreements with the landowner, or as Sites of Special Scientific
Interest  SSSI!, which remain in the ownership and management control of
the original landowner; occasionally the NCC enters management
agreements with the owners of SSSI. At present there are about 195
National Nature Reserves and 4200 Sites of Special Scientific Interest
in Britain. Not surprisingly, a considerable number of conflicts arise
over the management, development and exploitation of SSSIs, and a good
deal of the NCC's work is concerned with attempts to overcome or
ameliorate such threats. This paper deals only with some of the
problems experienced at the coast, specifically those related to coast
protection works. The pressure which is felt on important coastal sites
is, to a large extent, a reflection of the high population density in
Britain, with over 55 million people occupying an area of only 89,000
square miles � only marginally larger than the state of Utah. The
length of the British coast is 4910 miles, and about 2 y!'i of it is
defended by coast protection or sea defence works of some sort.

Several principal types of coastal site are selected as earth science
SSSIs, including cliffs, sand-dunes, marshes and shell-banks, tombolos,
shingle beaches and fcrelands, ries and raised beaches Each has its



own particular types of conservation problem, often compounded by the
high population density and development pressure in coastal areas.
This paper concentrates on cliffs and shingle features, and in
particular the threats posed to them by engineering structures designed
for coast protection purposes. This threat has grown significantly
over the past 35 years, largely because of the great public concern felt
in Britain over the severe damage and loss of life which occurred along
the east coast in 1946 and 1953, caused by a combination of major storms
and surge tides in the North Sea; 300 lives were lost in the 1953 floods,
Much of the damage which occurred then could be related to the fact that
maintenance of coast protection works had been largely ignored during
World War 2, and major failures of the structures resulted. The outcome
of this was greater central government involvement in coast protection,
with funding being made available to a nationwide network of Coast
Protection Authorities, usually the local Borough or County Council.
Works are designed and promoted by the appropriate Coast Protection
Authority and, on average, 70' of the cost is met by central government,
the balance coming from local taxes levied by the Borough, District or
County authorities. Thi* public funding of coast protection works means
that, in theory, all parts of the British coastline are eligible for
coast protection funding from a public source, increasing the pressure
on vulnerable SSSIs. The total annual expenditure is, however, small
with only $25 million being spent on coast protection works in England
and Wales during 1982.

Features of Earth Science Im ortance at the Coast.

Since much of the early development of the geological sciences took
place in Britain, many localities are of very long-standing importance
for their geology. A large number of classic sites occur along the
cliffed coastline of Britain, such as the whole Jurassic sequence seen
in the cliffs of Dorset, the famous white chalk cliffs of Kent and
Sussex, and the Ballantrae ophiolite sequence in Scotland. In addition,
many of the defined type-sections for chronosit atigraphic units
recognised throughout the world occur along the British coast, for
example the Kissseridgian, Portlandian, Thanetian, Bartonian and Waltonian
Stages. Some of these sections are cut in 'hard' cliffs, which are
inherently stable and do not suffer from significant erosion, retreat or
collapse. However, a great many nationally or internationally important
geological sites occur in soft rapidly-eroding cliffs, cut in sands, clays
and weak limestones, often with rates of retreat of over 3 feet per annum.
Where such cliffs  which are often 150 feet or more high! occur in the
proximity of residentially or, more rarely, industrially-developed land,
a threat to their continued existence in a natural state frequently
arises. This threat invariably involves major civil engineering works,
with massive structures being installed at the cliff foot, usually
combined with cliff-grading, drainage and planting. Such works usually
obliterate any geological outcrops which may originally have existed.

Where major cliff stabilisation works are proposed for a geological SSSI,
the Nature Conservancy Council is automatically consulted and our views
sought. However, in the case of all development requiring planning
permission  a licence to develop! we do not have the ultimate power to
prevent the development going ahead; our responses are limited by law
to merely advising the licencing authority of the likely impact of the
proposals, and recommending our preferred course of action. Whilst the
authority is required to take these representations into account, they
are not required to accept them, and a number of very important sites
have been lent ae a result of our recommendations not being implemented.
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There is a form of appeal to central government, where the Department of
the Environment acts as an arbiter, but even in this instance there is
no guarantee that the NCC representations will be upheld. Our ultimate
sanction, that of compulsorily purchasing the land in question, is a
politically sensitive matter, and has never been used in such
circumstances. As a result of having to operate in this engineering-
dominated environment, the NCC will frequently attempt to modify the
proposed engineering solution, so as to achieve a balance of conserv-
ation and coast protection by mutual agreement. This is a very
difficult objective to achieve and our efforts are still at. an early
stage, but it does appear that there is considerable potential for
obtaining more satisfactory results, and we are keen to involve as many
coastal scientists and engineers as possible in our researches. Two of
the case histories which follow describe successful schemes of this sort
on the east coast of Britain, at West Runton in Norfolk and at
Bishopstone in Kent.

Those parts of the coast which are formed by geomorphological features
such as sand dunes, marshes or shingle structures present different
problems. Bere, massive engineering structures are less of a threat but
are replaced by other artificial methods of controlling and stabilising
natural sedimentary processes. The third case study presented here shows
how an engineering solution has been applied to Britain's beet-known and
largest shingle tombolo, Chesil Beach in Dorset. In many respects the
installation of the engineering structures represent a defeat for the
conservation movement, but we have nevertheless been able to achieve
significant modification of part of the scheme.

West Runton Case Histor

West Runton cliffs in Norfolk expose nationally-important sections
through sands, silts, clays and tills of Pleistocene age, and prior to
coast protection works being installed were receding at more than 5 feet
per annum. hluch of the adjacent soft coastline of Norfolk had already
been defended by permeable wooden revetments placed about 65 feet
seaward 3f the cliffs, with the seaward face of the revetment sloping at
about 45 and being faced with ten courses of massive planks. The effect
of this low-cost form of coast-protection, which was essential on cost-
benefit grounds because of the low value of the farmland above, was
highly satisfactory in cutting down erosion rates almost to zero, but
resulted in the previously well-exposed cliffs  whose bases were
continually being scoured by the sea! becoming stabilised at the natural
angle oi' repose of the constituent sediments. The slopes became grass-
covered and all outcrop was lost.

When similar works were proposed I'or the West Runton cliffs the NCC began
to consider how best to try and retain the excellent natural exposures of
the Pleistocene sediments in the cliffs. We soon discovered that we were
unlikely to be able to stop the dei'ences from being built at all and a
compromise solution, whereby limited erosion would occur in the areas of
the key exposures, was investigated. We encountered considerable
opposition from the engineers in the initial stages but pressure from the
Department of the Environment eventually resulted in a change of attitude
by them, and we were able to seek an innovative modification to the
'standard' scheme. Our objective was to reduce the rate of marine erosion
to something in the order of 5-104 of its original level, thereby
virtually eliminating cliff recession whilst still allowing sufficient
marine scour to remove fallen material from the foot of the cliffs and
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prevent the gradual loss of exposure by the natural build-up of talus.
There would also be the added benefit of continuing to provide material
to the beach from the cliffs, rather than starving the beach and
causing erosion problems downdrift. The modification which was made to
the two lengths of revetment in front of the key geological sections,
300 and 630 feet long respectively, involved reducing the number of
facing-plank courses from ten to four, the courses being placed at the
top and bottom of the facing, and at equal spacings between.

This simplistic solution has proved to be a very effective modification.
The beach levels in front of and behind the modified lengths of
revetment consistently remain at a level up to 3 feet lower than levels
associated with the normal lengths, and talus build-up behind the
modified lengths of revetment is much less, and also is periodically
removed during storms. In addition, the modified lengths show no sign
of being structurally weaker than the remainder of the scheme. After
installation in 1976, a monthly monitoring scheme to record beach levels
in front of and behind the revetment was introduced, supplemented by
daily records of wave direction and height, daily records of wind
direction and strength, and quarterly beach profiling. The data is
currently being analysed in depth, but interim assessment suggests that
the objectives of the scheme are being met; cliff exposure in the key
areas of the site remains good, eight years after the defences were
installed.

Bimbo stone Cliffs Case Histor

This has similarities to the West Runton case, in that the cliffs
consist of rapidly-eroding soft sands and clays, here of Tertiary age.
The section is of national importance for both the stratigraphic
sequence which is exposed  spanning the Palaeocene-Eocene boundary and
including the type-section of the Thanetian Stage! and for its unique
fossil floras of Palaeocene age. The exposed section shows very
unstable London Clay, which slumps readily and extensively, resting
upon more consolidated and partly cemented marine sands of the Oldhaven
Beds; the recession rate is about 3 feet per annum, although because of
the style of instability in the London Clay slips tend to occur less
frequently but cover wider areas. The cliff in Oldhaven Beds is betwen
50-75 feet high and is usually sheer or nearly so; marine scour at the
cliff toe keeps it fairly free of fallen sand, although slumped debris
from the overlying London Clay is locally abundant.

In an 1150 foot length of the site seven houses are at risk from the
receding cliff edge, with a large number of additional dwellings likely
to come under threat in about 100 years time at current recession rates.
Arguably, the most cost-beneficial approach would have been to buy out
the seven houses and either demolish them or allow them to collapse in
due course. However, the Coast Protection Authority decided that they
should seek to afford the houses long-term protection, and drew up a
scheme to defend the cliffs. This entailed a mass-concrete seawall at
the cliff-foot, grading back the cliffs to a stable angle and installing
drains on and above the graded cliff face. The effect of this would have
been to totally destroy the geological value of this nationally important
SSSI and WCC therefore opposed the scheme. It proved impossible to
remove the threat of the defences altogether so we again sought to modify
the scheme so as to make it more acceptable. We received strong support
and co-operation from the engineers department of the Coast Protection
Authority and found this a most encouraging reflection on their
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flexibility of approach. Eventually we reached agreement over a
compromise scheme which vill, we hope, retain adequate exposures whilst
largely solving the erosion problem. There are five elements to the
scheme:�

a! Craded ri -ra a ron.

This structure, 27 feet wide, will be placed upon the existing beach to
protect the toe of the cliff against marine erosion, and replaces the
originally-proposed mass concrete seawall. It is intended to act as an
energy-absorbing structure rather than a reflective structure, and will
consist of large blocks of rock placed upon a semi-permeable membrane,
and anchored by their own mass. The intention is that this will permit
some wave run-up and provide sufficient scour to remove talus and
slipped material from the cliff-toe, whilst not permitting serious and
rapid cliff recession to continue.

b! London Cl retainin wall.

The London Clay above the sheer cliff face in Oldhaven Beds will be
graded back to a slope of 1 in 4, behind a retaining wall to be built
50 feet back from the existing cliff edge. The retaining wall will
incorporate a rubble-filled drain, and the London Clay surface between
the drain and the cliff edge will slope inland towards the drain, to
prevent erosion of the London Clay cliff edge; 18 inches of the clay will
be left as a cap on the Oldhaven Beds, to prevent water ingress into the
soft sands beneath. It will also serve to delimit the upper surface of
the Oldhaven Beds and will thus be of stratigraphic importance.

c! Oldhaven Beds cliff not to be raded.

This will ensure that a good elean section through the Oldhaven Beds will
remain for study and research. It will also be cleared of all debris and
loose material at the time when the rip-rap apron is being installed.
The coast protection authority have also agreed that any London Clay or
Oldhaven Beds debris falling from the cliffs vill be periodically removed
by machine or manual labour. It is unclear how often this will need to
be done, but the effect will be to retain a full and usable section
through the whole of the Oldhaven Beds sequence.

d! Local lannin code.

When the Local Plan for the area is drawn up in the near future it will
include a policy preventing the building of any further cliff-top
development, thereby ensuring that the geological value of the remainder
of the cliff section does not come under threat in the future. This
decision on the part of the planning authority is, so far, unique in
Britain, and is probably the closest approach yet in Britain to a
Coastal Zone Management Program.

e! Local Nature Reserve to be established.

This will specify the detailed management objectives and practice for
the whole length of cliff which is of geological importance here, not
just the 1150 foot length which is being defended. This again is the
first time that such a step has been taker. in Britain and will ensure
that the cliff and cliff-tap area above is managed in a way
compatible with the long-term protection of the geological sections.
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The integrated approach to the safeguard of this key section is a most
encouraging step forward in co-operation between geological conserv-
ationists and coastal engineers, and shows what can be achieved if both
sides are prepared to put aside their differences and work together to
produce a realistic solution to problems of this sort.

Chesil Beach Case Hisior

Chesil Beach SSSI is Britain's largest and most distinctive tombolo, and
is well-known to geomorphologists throughout the world. It lies on ihe
south coast of England, where it runs for 15 miles and connects the Isle
of Portland with the Dorset mainland near Bridport. The average crest
height of the beach is about 45 feet above sea level and ihe accepted
view of its formation is that it was driven onshore during the latter
phases of the Pleistocene Ice Age, when sea levels were considerably
lower; with the subsequent rise in sea-level and the lack of additional
shingle deposits in shallow water nearby the beach has been starved of
further shingle and has, in effect, become a fossil structure. The main
features of significance to coastal geomorphologists are the large size
of Chesil, its composition � being largely composed of flint and chert
pebbles derived from relatively local sources in the Jurassic and
Cretaceous - , and the fact that it shows a systematic grading in grain
size, with mean size decreasing westwards, in the direction of dominant
drift.

Until lforld Var 2 the beach was largely undisturbed by man's influence,
save for some limited gravel extraction and the installation of a water
main at the eastern end of the beach. However, since the war the social
and economic pressures on the beach have increased greatly and led to
significant damage to the beach, mainly in the cause of short-term
benefit for a small number of individuals. For example, gravel extraction
increased greatly with the result that it has been calculated that 2$ of
the overall volume of the beach was removed for use in aggregates between
1950 and 1977. Other pressures have come from the building of a large oil
storage depot on reclaimed land behind the beach, from the presence of a
long-established residential area behind the beach where it joins the Isle
of Portland, and from proposals later withdrawn! to build a nuclear power
station immediately behind the beach.

Regular monitoring of the beach has been taking place for well over 100
years and shows that the volume of the beach is gradually decreasing,
being most marked at the eastern end of the feature, where it abuts ihe
Isle of Portland. This supports the belief that Chesil is a fossil
feature, now being eroded more rapidly. The NCC had, for many years, been
concerned at the implications of continuing to allow gravel to be removed
from the beach for aggregate production, and in 1977 eventually succeeded
in convincing the planning authority that it should cease. The effect of
this had, however, lowered the height of the beach crest at the Portland
end of the beach, at the village of Chiswell. In December 1978 the area
was struck by a 100 year event storm which caused the front of the beach
to be combed down severely, and resulted in a small local breach
occurring in the beach. Chiswell was flooded to a depth of several feet
and there was cousiderable damage to buildings and property; some
buildings are still derelict today. The coast protection authority acted
immediately to deal with this catastrophe, and artificially rebuilt the
beach with bulldozers, using shingle from undamaged parts of the
backbeach area. Since this was defined as 'emergency works' there was no
obligation to consult NCC over how to carry out the work with the least
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damage to the geomorphological interest, and we were not told of the work
until it had been carried out. This was the first major interference with
the beach, and caused the natural grading to be completely destroyed over
a length of several hundred metres.

Then, in February 1979, the beach was struck by another freak event when
an atypical long period swell, combined with high tide and a strong on-
shore wind, returned the shingle to the beach bui again caused over-
topping and lowered the beach crest height by washing shingle down into
the backbeach area. Chiswell was flooded once more, and additional
damage was caused. At this stage the coast protection authority decided
that engineering works had to be installed here to guard against future
flooding and a possible permanent breach in the beach. Consultations
took place with NCC over the proposals and we sought the views of the
professional geomorphical community in Britain. It became clear that
there was overwhelming opposition to the idea of installing extensive
engineering works at Chesil, especially since the initial proposal was
for a 1 mile length of gabions to be placed along the beach crest at the
eastern end of the beach. The effect of this would clearly have been to
destroy the naturalness of the feature, interfere with the grading pattern
and introduce exotic material to the beach when the gabion baskets were
fractured. We sought a total rethink of the scheme on the part of its
proposers, including a request to look again at the cost-benefit analysis
of the scheme taking into account the value of the beach to science and
considering the option of buying out all the threatened property. It
soon became clear that we were not going to be able to prevent the works,
and so as a last resort we attempted to find ways of minimising their
impact. We succeeded in having the length of the gabion run reduced from
1 mile to 490 feet, and it is now defined by the engineers as an
'experimental length'. The gabions take the form of broad gabion baskets
placed on the beach crest, with three gabion courses tied together. The
form of the mattresses follows the contours of the beach crest, and they
are anchored into the beach at the front and back; the fill is mainly
shingle which was removed from the beach more or less in situ, although
part of the 'experiment' involved the use of exotic material-principally
Upper Jurassic cherty limestone. The durability and survi val of this
material is being monitored to see how it performs relative to the
natural beach deposits. The other element of the experiment concerns the
construction of the gabion baskets, some of which are galvanised wire and
others of which are PVC-coated wire; again, their performance is being
monitored. The intention is that the mattresses should act as a flexible
structure which is much better able to absorb wave energy in times of
adverse weather conditions.

There is no doubt that the erosion of Chesil Beach can be reduced very
greatly in this way, and that property in Chiswell can be protected, bui
the question which must be asked is whether the great financial and
environmental cost of the engineering works can be justified for what is
clearly only a relatively short-term solution? As yet, environmental
factors are very rarely used in cost-benefit analysis in Britain and until
their inclusion becomes automatic problems of thi s sort will continue to
arise. The scientific integrity of Chesil Beach has, without a doubt,
been severely affected by these works although at first glance the beach
may not seem to have been changed in any obvious way. The extension of
these works for the full 1 mile originally proposed would be a much
greater threat, and it is to be hoped that the scope of cast-benefit
analysis will have been significantly broadened before such an application
arises o
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The Prdnci al Problems affectin Coastal Conservation.

The threats and problems which arise at coastal SSSIs fall into a number
of clearly defined groupings:

a! Fra mented res onsibilit

There are 121 separate coast protection authorities in Britain, without
any system of formal co-operation between them. This frequently results
in different levels of protection in adjacent areas, with large amounts
of terminal scour often occurring at their boundaries, Sediment
starvation often occurs downdrift as a result of massive terminal groynes
or strongpoints being installed to trap sediment within one authorities
beach area.

b! The fundin mechanism.

Although the bulk of the works are funded by central government, thereby
encouraging authorities to promote works, the ruling policy is that only
capital works are funded and that maintenance works are not eligible for
grant-aid. This means that beach 1'ceding and nourishment is extremely
rare in Britain, only three schemes ever having been undertaken. This
is unfortunate from an earth science conservation viewpoint, since we
believe that an effective beach would be less damaging to our sites than
would structural works.

c! Overkill.

The majority of coastal engineering structures are designed with a large
amount of overkill built in with the result that there is rarely any
chance of cliff exposures remaining visible once the works have been
built. If the design of structures was looked at in a more liberal way
then it should be possible to design and install structures which would
combine the needs oi' both coast protection and geological conservation,
as has been successfully done at West Runton. We hope to see a more
innovative approach to coastal engineering develop in the future, with
the Bishopstone example being a major breakthrough.

d! 1'ublic attitudes

The overwhelming public feeling in Britain at present appears to be that
coastal erosion should be controlled at almost any cost, with the
presence of buildings and property being an over-riding factor;
conservation, environmental, landscape or aesthetic considerations are
of virtually no significance. Until this attitude changes, and in view
of the small size of Britain and the high density of population and
development which exists this seems a long way off, there is little
likelihood of major improvement in the ease with which long term
conservation of geological sites is achieved. Also, there is too little
consideration of environmental factors in the training of most engineers,
causing another unnecessary hurdle to overcome; I hope that this will
change.

e! Cost-benefit anal sis.

Although each application for central government funds must include an
assessment of the cost-benefit of the scheme, the analyses are def'icient
in that they do not include consideration of environmental and conser-
vation issues. %is inevitably has implications for public attitudes
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and the degree of overkill which is built into most schemes. The real
difficulty, however, lies in the way in which conservation issues should
be treated and quantified, prompting the leading British workers in this
field to state that "if the community is willing to invest to protect
its valued property in the form of houses and factories, it is no less
appropriate to invest to protect valued conservation areas. The problem
remaining is the valuation of such areas and, as yet, we have not
investigated such a methodological and conceptual minefield",

Conclusions.

Greater co-operation and mutual understanding between coastal engineers
and conservationists is likely to be beneficial to both. There have
already been a number of instances where successful results have been
obtained, notably in low cost engineering solutions where cost benefit
is close to marginal. I believe thai there is great potential for further
improvement, and that this would be made more achievable in two ways.
Firstly, if the central government funding agency were to exhort
engineers to have greater regard to SSSIs and HNRs; to insist that
environmental and conservation issues were included in cost benefit
analyses; to insist that coast protection authorities co-ordinated their
efforts so as to take into account the whole coastal unit of which their
authority was a part, instead of acting independently; and to urge
engineers to be more innovative and to investigate the possibility of
using low-cost methods more frequently .

Secondly, a major public relations initiative needs to be taken by the
whole geological, geomorphological and coastal science community, in
order to make the layman much more aware of the social and economic
significance of the coastal and earth sciences. The aim should be to
make citizens more aware of all the issues involved, and to appreciate
that several alternative solutions may exist. Wider public acceptance of
lower-cost structures such as permeable revetments, offshore breakwaters
and the wider use of beach feeding, instead of using the traditional and
'reassuring' mass concrete structures would also be likely to give better
conservation results.

We are still learning how best to tackle the integration of coastal
engineering and conservation and are keen to involve as many workers in
both fields as we can. This paper sets out some of the ways in which we
have been attempting to resolve the problem in Britain, and I hope very
much that it will stimulate wider debate in Britain and in the United
States. I will be delighted to hear from anyone who wishes to continue
the debate, or who can supply me with information which may help us to
move forward.
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Coastal ~pnerrt is a high stakes issue for all segttmnts of the
public. High property values require develcpers to maximize the use of
spaoe, and setting projects back fran the Gulf of Mexico affects project
~cs. Qn the other hand, many people are co~ with resource
prcrtection, public access, and other factors of develapaent. Because
today's decisions have long range ramifications for the character of the
coastal area, coax' developnent tends to betxrte a passionate and highly
visible process.

Scrtta would point to developers as the bad guys in the process, but
this is too simplistic. The basic fact is that, if the public did not
create a demand for waterfront devest, developtent interests would be
working on different projects. our app~ to ~ regulation, there-
fore, must remgruze the rights of individuals and the public by trying
to weave a co~ frertt the threads of the diverse and valid interests
which are represented in the dareloptent and review process.

Alabattm's response to beachfront developnent has been, thus fax, a
policy of recognizing the interest of the people to use the beautiful and
fragile resources of the coast for recreational activities while establish-
ing controls which will eliminate the major abuses of the development pro-
cess and protect ixrportant natural resources. 'IItis is an evolutiona~
process and has yielded sate successes and scree disappointttents.

Prior to the impltmmntation of the Alabama Coastal Area Management
Program  ACAMP!, there were no restrictions in the location of structures
an the beach and dune system in Alabama. As a result, there were several
structures in the 'Ittwn of Gulf Shores which were undermined on a regular
basis during periods of heavy seas.
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In addition, there were no restrictions on vehicles operating on
beaches and dunes, and it was ccnmun practice for people to drive up and
down the beach and dune systems in dune buggies, jeeps, ano other 4~1
drive vehicles. These actions resulted in significant damage to the dune
systans along Alabmna' s beaches.

This paper will describe the general fr~irk, the goals, and the
policies of the beach and dune manag~~nt system developed to respond to
mastal developnent issues along the 22 miles of Baldwin Gounty beaches.

II. ALABAYiA'S BEACH A2jD DUNE P~ICiN PRQGRAN

Since its inception in 1979, the Alabama Coastal Area Management
Program has been concerned with the manage@ant and protection of Alabama's
beach and dune systems. From the early stages of program developnent,
there has been a recognition that beach and dune rmnagenent is a synthesis
of the actions of a variety of programs carried out by federal, state, and
local governments,

Scme of these program are controlled directly by the Alabama Coastal
Area Nanagerrent Program while others are controlled by other agencies.
For instance, the Federal Flood Insurance Program, administered in Baldwin
County by the Builciing Inspector, is a vital aspect of beach and dune
managem nt, and it has important ramifications for developments on the
beach and dune systems and for the beach and dune systems themselves.

The actions of these various agencies combine to provide the operating
enviroment for developnent along Baldwin County's beaches and shores, and
they also provide the fr~rk for the protection of the valuable natural
resources of the Baldwin Gounty coastal area.

In order to understand the operation of Alabania's beach and dune
program, it is necessary to consider several of the major goals which
provide the. basis for the regulatory policies and enforcement mechanisms
of the ACANP.

1. Prevent storm damage to properties.

Residents of Alabama's coastal area are well aware of the paver
and fury of hurricanes as they strike the beach and dune area. In 1979,
Hurricane Frederick carre ashore in Baldwin County causing the largest
rrunetary loss from storm damage in V.S, history - well over Sl billion,
Gver 60'4 of Baldwin County's beachfront structures were damaged or
destroyed as foundations were undermined and interiors gutted by the can-
bined forces of wind and wave action. The beach and dune rmnagenent system
is designed to enhance storm protection efforts on the part of individuals
and by the agencies.

2. Protect sand dunes to perform their natural functions.

Sand dunes provide a natural reservoir of sand to satisfy the
energy denards of storm events as well as the natural winter/sumrer shore-
line changes  beach profile! which occur as sands migrate offshore to form
bars in tin winter and migrate shoreward in the smxa.r season. The Coastal
bianagemcnt Program is designed to encourage the maintenance and enhancmIent
of the sand reservoir capacity of' the beach and dune system.

3. Reduce the impact of erosion on beachfront structures.
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Alabama's erosional loss in gulf front areas is estimated to be
less than one foot per year. By adopting the 40 foot setback behind the
crestline of the primary dune system, it is anticipated that this will
provide a reasonable buffer against long term erosion loss.

Protect the aesthetics of the beach and dune system.

Although it is not conceived as an architectural review board,
the Coastal Area hhnagem nt Program has developed several policies which
affect the appearance of the beaches, including a prohibition against the
deposition of red clay and other foreign materials on Alabama's beaches.

5. Wildlife habitat protection.

1?e issue of critical wildlife habitat areas has been recognized
since the inception of the Coastal Area Nanagenent Program and several
policies have been adopted to insure that necessary protections are
afforded the wildlife of t!~ area.

Figure 1 provides a s~ of the goals of the Alabama Coastal Area
bhnagement Program, the major policies that have been adopted in irple-
rrenting the Hanagenmt Program, and the enforcarent rechanisms that have
been adopted to ensure the rarrpliance with these policies.

III . PR!GRAM STRUCIUIK

The Alabama Department of environmental Yianagem nt  ADEN! has entered
into a contract with the Baldwin County Ccnrnission under which the Baldwin
County Coastal Area Program  BCCAP! perfornm the bulk of the field and
inspection work related to the program: permit application reviews, pro-
ject inspections for cxxyliance with the beach and dune regulations, permit
reccrrmendations for new projects, and rmnitoring coastal developnent to
ensure mnpliance with the iMaugen~t Program.

Carrying out these activities at the local level has provided several
benefits to the Management Program. Because the BCCAP is located in the
coastal area, there is increased public access to information concerning
proposed projects. Thc proximity of the staff to these projects also
facilitates the review and the rmnitoring of activities for compliance
with the Management Program.

Another aspect of the current effort which deserves mention is the
extensive public participation program established by the Baldwin Cbunty
Coastal Program to stimulate public involvatent in the permit decision
process, Public notices are routinely published in local mrs and
individuals expressing interest in beach and dune management are provided
with individual public notices for each project undertaken on the beach
and dune system.

'The BCCAP has also initiated a policy of conducting on-site public
xeetings to provide an opportunity for the public to visually assess the
iapact of the proposed project on the beach and dune system. Although
these projects provide ~ive rx>tice and improved opportunity for
public cmrnent, the actual response by the public has been less than
ant.icipated,

Under the contract with ADKB, the Baldwin County Gmnission has
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established an extensive monitoring program to review activities on
Baldwin County's beaches and dunes. Each project that is permitted
receives several inspections during the construction periad to ensure
aampliance with permit conditions. In addition, the Baldwin County Sheriff's
Department conducts a daily patrol of the entire beachfront area to identify
any projects that may be in violation of beach and dune regulations and to
enforce the regulations of vehicles on the beach and dune systrarr. This has
been extrrarrely effective in eliminating vehicles on the beaches and dunes
and in the early identification of violations.

V. PROGRAM'1 BENEFITS

The structure for implementing the beach and dune management system
in Alabama has been irrproved on a continuous basis over the past several
years, and we feel that it presently provides an excellent basis for
reviewing and monitoring projects on Alabama's beaches for consistency
with the Alabama Coastal Area Hanagerrmnt Program. Same of the major results
of the program so far are:

l. Mst projects are located 30 to 60 feet further
inland than originally requested.

2. Virtual elimination of all vehicular traffic on
Alabama's beaches and dunes.

3. Establishment of a continuous and efficient rrrrnitor-
ing system to detect violations of the Nanagerrent
Program in a timely manner.

4. A ccmnitrrmnt on the part of property owners to enhance
the beaches and dunes through the placcmrent of sand
fencing and the planting of beach and dune vegetation.

5. A height.cued awareness of the importance of beaches and
dunes to the coastal enviranment.

6. Elimination of red clay fram the beaches and dunes of
Baldwin County.

7. Minimization of pedestrian traffic on the dune systems
at new projects.

8. adoption of High Hazard Building Code to imprave construc-
tion techniques.

Along with the success that has been achieved by the Alabama Coastal
Area Managerrmnt Program in developing an effective beach and dune manage-
ment effort, there are several areas which can be strengthened.

1. Determination of the coastal setback line. During three years
of implcrrrenting beach and dune regulations, each project has been eval-
uated on a case by case basis to determine the setback to be provided for
each applicant. While the majority of the decisions have been consistent
one to the other, there are situations which arise which introduce uncer-
tainty into the process.

The Alabama De~t of Environrrmntal Management is proposing the
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adoption of a fixed coastal construction control line fran one end of the
county to the other which would establish with certainty the location of
the setback line for each parcel of land. This effort will be an isportant
step in providing both developers and environmentalists with a fixed setback
for each parcel and the knowledge that there will be no change in the set-
back unless there are significant changes in the technical information
available or in erosion characteristics of the beach and dune system.

2. Lack of zoning control. Many of the amrents received in connec-
tion with beachfront projects are directly related to land use and zoning
implications of the project rater than to the impact on the beach and
dune system. The Coastal Area Management Program does not have the capabil-
ity to regulate the zoning aspects of projects along the beachfront.

The Baldwin County ~ssion also has not had zoning authority in
the county. However, a recent legal opinion indicates that the Baldwin
County Crnrnission has the authority to adopt zoning regulations within the
flood prone areas of the county. As a result, the county has recently
moved to develop a zoning ordinance for the flood prone area along Baldwin
County's beachfront. This is expected to provide the county with a basis
for addressing st of the other issues that are frequently raised by
residents,

3. Insufficient technical data. Data concerning erosion potential
for Baldwin County's coastline has been very limited in the past. Altlmugh
we have scm historical information concerning large scale historical shore-
line rmvem nt, migration ~ of passes and islands, there is little
information available to accurately represent erosion trends. It is anti-
cipated that additional erosion studies will be undertaken to determine
long term erosion changes. These efforts are ~ed to be through the
use of aerial photography and beach profile neas~ts.

Another area of interest is in current methods to ~e and protect
the dunes along the beachfront. While policies have been adopted to require
the maintenance and enhancement of dunes, adequate technical info~tion is
not available to te certain what type of results can be expected from
these efforts. For instance, by placing sand fencing along the tx aches,
what typo of accretion rate can we expect on a yearly basis? What is the
optinam plant mix and plant spacing for dune establishment and dune plant-
ing? Qmuld we, for example, plant all sea oats or a combination of sea
oats and dune panic grass, or should we be looking at other plants to pro-
vide cover for initial and long term stabilization?

VI I . SIJWARY

Tlm creators of the Alabasa Coastal Area Management Program anticipated
significant developnent along Alabama's beaches for second home and con-
dominium develolroent, and they have not been disappointed. Baldwin County's
22 miles of Gulf of Mexico beachfront, covering approximately 5,000 acres
of land, has been growing rapidly since 1980. During that period of tijou.,
approxirfately 16'4 of the land has been developed into ccndaniniums and
multi � family structures. This rapid increase in developnent has raised the
level of concern for coastal issues on the part of Aialmrm citizens, and
it has focused increased attention on the beach and dune systems in the
coastal area.

During this period, the original rules and regulations for the
nmnagement of the beach and dune systtans in Alabama have been buttressed
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through the development of enhanced permit requiresents as new information
and techniques have ~ available. Inprovermnts have also been made in
the early detection of program violations. Wa are encouraged by the pro-
gress that has been made. But, we must also be prepared to take uw steps
to continue this improvarent if we are to achieve the long term goals of
the program.
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