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The Coastal Society held ite Ninth Annual Meeting in Atlantic
City, Wew Jersey, October 14-17, 1984, The title of the Conference

{and these Proceedings), MM_M_EEL. wvas relevant to both

the site and theme of the Conference.

A thread that rums through many of the sessions and
individual papers is that of risk. Risk ie inherent in the game of
life, but those that play the game on the shore do soc on a game board
that is constantly shifting with rules that change. For those with a
good understanding of the rules and a feel for the strategy of play,
gambling with the coast cam be etimulating, challenging and rewarding.
Thoee that don“t understand the rulee and who never understand how to
play inveriably wind up losers.

The funetions of The Coastal Society include keeping track of
the game board and rules and training effective players. This
Proceedings volume is an attempt to clarify the rules and define the
game board a@ we know them today. It contains valuable information for
both expert and novice players. In gambling with the shore whether you
vin or lose depends upon how you play the game.

There has been some rearrangement of papers in the
Proceedings, primarily in the distribution of poster session papers to
related topical sessions and the assigning of a topical heading to the
remaining poster sessions.

I wieh to thank those individuals that contributed to these
Proceedings and to the success of the meetinge by attendance at the
sessions, preeentation of papers and participation in discussions.

L wish to acknowledge the particular efforts of Ms. Karen

Mcbonald, Mr. William Reay and Ms. Claudia Walthall for their
assietance in preparing these Proceedings for publication.

M, P. Lynch
Proceedings Editor
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COMPETING USES OF WATERFRORT PROPERTY IN THE
POET OF NEW YORK AMD NEW JERSEY

Linda 0 Leary

Port Authority of N.Y. and N.J.
One World Trade Center
New York, New York

"..Commerce has the first claim on the
New 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, traditiomally 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 tranmsportation
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 Kudson
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 fn 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 1884 and the East Chamnel, 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 millicn linear feet of berthage within the Port. Port
Newark, Port Elizabeth, Howland Hook, South Brooklyn Terminal, Clobal
Marine 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 cppertunities 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 natiom.
A variety of shoreside facilitles are needed to provide the metropolitan
area 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 pProcess sewage; and a number of fireboat
and marine police stations to insure adequate protection for waterfromt
facilities. In addition, the federal government maintains a
aumber 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
plers, 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 commuters between the two
shorelines has resulted in the disappearance of trans-Hudson railreoad
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 enjoylng renewed interest om the part of real estate developers.
The unobstructed view from the water's edge has, once again, proved
to be a lure for city and suburban dwellers.



Today, the port region races the most interesting
challenges 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 develepment. 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 ccastal 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 lepislation regulating
specific uses of the ccoastal zone. The Coastal Zone Management Act
went a step further by encouraging states to adopt more comprehensive
plans and resource allocation procedures. State manageément programs
developed under the Act's guidelines highlight flexible approaches
avallable 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 Revitalizatiom 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
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Encouraging public access for recreational
purposes

5} Minimizing damage due to flood and erosion

6} Restoring and revitalizing matural and man
made rescurces

7) Encouraging land development where infrastructure
and publiec 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 additiom, New York City identified special management

areas, ercsion/flood hazard areas, shorefront access areas, special
zoning districts and geographic areas of particular comcern.



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 Segment,
wag approved in September 1978. The second part focuses on New Jersey's
other tidally influenced waterfromt 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 coagtal ecogystem

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 vigit 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, commerclal, recreational
mixed-use redevelopment of the developed waterfront

Both New York and New Jersey implement thelr 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, commercial 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 Pert District.

The New York-New Jersey Hudson River waterfront 1s 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 Washington 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. Plans have been anncunced
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.
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The New Jersey proposals focus on ten sites located between
the townships of Edgewater and Bayonne, 1In Edgewater, the Alcoa and Ford
plants, now ipactive, would be converted to 1,400 housing units, including
facilities for parking, marinas and a resturant. In North Bergen, a
proposal for the construction of 679 housing units has been submitted.
In West New York/Weehawken, which includes over 300 acres spanning two
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 which 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 comstruction projects are in
the planning stage. Many of the projects include "mixed-uge" development,
that is residential complexes, office towers, parks, resturants and
egplanades. Beginning at the Battery,New York State
Legislation passed in 1982 established the New 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 ferry transportation to the park
complex is in the planning stage. Battery Park City, currently under
construction, will 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-acre linear
park, housing, retail and light industry. The U.S. Army Corps of
Engineers ie currently evaluating a permit application for the
prerequigite landfill to implement the construction of the highway
dubbed "Westway". A Convention Center is under construction between
West 33rd to 319th Streets. The Center will 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 waste water treatment plant currently
under c¢onstruction.

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 nearly two 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 water'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



commercial tacilities, but rather, whether or not 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 mecessary only until the completion of a construction project?
Will the marine transfer station be eventually viewed as an eyesore?
Will the “gentrification" of the waterfromt 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. Each
and every proposal is subjected to a rigorous review prior to the
issuance of & permit for comstruction. There are several issues which
must be thoughtfully evaluated to protect the public and the maritime
industry.

The "public access” doctrine, 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 commerce. The recreational use of
waterfront areas must be compatible with the reascnable 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 damger to the
public (railroad tracks, extensive traffic, truck or marine terminal
equipment), & threat to the security of a facility as well as a
liability for a property owner who caunot anticipate the careless or
criminal behavior of others. Where physical accessability is not
possible or simply inappropriate, alternative means of providing
Ypublic acess” should be considered. Preserving visual corridoers,
providing overlooks and viewing towers way 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
pricrity where such access is clearly inconsistent with public safety
or the operatlional 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 mere lucrative and appealing development
projects. A successful ship repair buginess 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 termimals 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 ome particular facility
to a new locale. Rather, the maritime industry and municipal services



often require a number of sites, gecgraphically 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, parks and restaurants may
hold more appeal to the general public, there will be litctle, 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 zome" within
which water dependent uses would enjoy priority over cempeting 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 New York and
New Jersey remains the nation's premier harbor., The degignation 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 & maritime use of the parcel is identified.

This approach may help to expediently reform vast stretches of the
waterfront, but in the lomg 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 te continue to serve the commercial, industrial

and municipal needs of the metropolitan area. The States of New York

and New Jersey and the Coastal Zone Management Program can assist the
maritime Iindustry 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 navigationm,
shipping, commercial and industrial uses of the waterways. Linear
walkways, viewlng towers, waterside and landside facilities can all
be provided concurrently with other shoreline and development projects.
Liberty State Park, Battery Park and Socuth Street Seaport are
fine examples of providing "public access" for metropolitan residents
and visiters. In addition, the full implementation of the New
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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PROTECTING SAND DUMES: THE MAINE EXPERTENCE
Karen A. Massey

Staff Attorney, Marine Law Institute
246 Deering Avenue
Portland, Maine 04102

Background

Maine's coastal zoue comprises only 12% 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 ceastal area, 96 is privately owned, leaving Maine the
smallest percentage of coastal land 1n public ownership of any coastal
state (Maine S$PO, 1978). Between 1970 and 1980, there was a
forty—three percent increase in population along the coast, so
development pressures there are intense. Perhaps uowhere 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.S5.DOC, 1978; Deis,
1982), but only 36 miles, or 1% of this land, is sand beach., These
beaches are concentrated along the Southwestern coast of Maine (CCDC,
1978) in towns such as Wells and 0ld Orchard Beach, where summer
visitors swell populations to three times their off—-season numbers
(U.5. poC, 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 warsh (Deis, 1978; Maine SPO, 1983). For the most part, these
beaches are In recession, due largely to the world-wide rise 1n sea
level, averaging almost an inch per decade along Malne's southwestern
coast, But, as along much of the East Coast, this natural recession
has been hampered by destruction of the dune system through human
activities., By 1978 seawalls had been constructed along l4 miles or
more than 1/3 of Maine's sand beaches and 62% 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
haif of it on Maine's sand beaches along the southern coast. In
response to this widespread destruction the Governor's Advisory
Comnittee 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 Maipe'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-term protectiom.
Both of these recommendations were accepted (CCDG, 1978).

Legislation

In 1979, the Maine legislature passed "Anm Act to Allow the Board of
Fnvironmental Protection to Regulate Activities Affecting Sand Dunes
under the Alteration of Coastal Wetlands Program” There was
considerable support for the legislaticn from the general public and
from coastal land-owmers; although one mid-coast legislator,
foreshadowing events to come, stated, "I think right now we are willing
to live with this particular leglslation, and I can assure you that in
the future, if the State is unreasonable in its implementatiom of
regulation of sand dunes, then certainly I will be back here or
somebody else will be back here to ask for repeal.” (Me. 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, om, or over any coastal sand
dune without obtaining a permit, or in violation of that permit cnce
granted. Coastal sand dunes are defined as "sand deposits within a
marine beach system above high tide includiang, but not limited to,
beach berms, frontal dune ridges, beach dune areas, and other sand
areas deposited by wave or wind actlion. 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 lncrease the eresion 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. {38 MRSA §§ 471-476)

For four years after the passage of the Act it was adminlstered 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 {1}, 1984). Nevertheless, applicants, concerned about the
uncertalnty inherent in the broad statutory standards, sought
clarifying regulactions from the Board.

Regulations

The sand dune regulations, effectlive August 1, 1983, provide concrete
standards. Some activitles, such as maintenance and repair of variocus
pre—existing structures, are exempt from the requirement to obtain a
pernir, provided the repaired structure does oot differ significantly
from the existing one and does not cause any greater lmpact on the sand
dune system. But 1f the storm damage to¢ a bullding exceeds 50% of the
building's apprailsed 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:

1. 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
activitles 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
resplt of changes in the shoreline.

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

4, Shore bird nmesting 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 assocliated with
the use of any project. Buffer requirements will be
based upon the best available data.

5. Projects shall not Interfere with legal access Lo or use
of the public resources.

6. Pisturbed areas of beach grass shall be revegetated with
beach grass as quickly as possible. (MDEP, 1984}

These regulations are exemplary for several reasons. First, they limirt
what was virtually unfettered discretlion 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
igsue; in evaluating the applicant's proposal, the Board can rely on
selentific 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 lacreasing concern
for state planning agencies and regulators, who must grapple with
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questions of how far into the future aund over what area one looks for
cumulative impacts. Here the issue has been resolved in terms of time,
and the small size of Maine's beaches wakes the obvious unit of area
the individual beagch. Finally, the regulations specifically provide
for protectlion of wildlife, a value sometimes neglected in wetlands and
dune regulations where human concerns of water supplies, recreation,
and aesthetica 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,
geptic systems, walkways, beach nourishment projects, dune restoratlon
projects, and movement of sand. Most notable of these are the strict
regulations regarding bulldings, and seawalls, the essentials of which
follow.

For buildings!

1) Mo new building shall be constructed in the V-zone [the
area subject to 100-year floods and high velecity wave action].

2) No new building or addition shall be constructed on or
geaward of a frontal dune.

3) New buildings and additions in the A-zone [the 100-year
flood zonel 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 50% damaged
by an ocean storm must be no larger in surface area than
the original building, wust 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 Maine registered
engineer or architect to withstand 100-year storms.

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. (MDEP, 1984)

Maine's prohibition of construection 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 1s rising faster
along the Maine coast than in many other parts of the world because the
land is sinking both along 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 Iin York County
extend far enough into the A-zone to allow construction outside of the
Y-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 eevere flood hazards to the public
(MDEP, 1984).

Litigation

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 permir to be denied was that of Donald and
Virginia Hall, New Hampshire residents who owned property at Popham
Beach. Prior te 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 returped 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 ia August, 1982. By the middle
of Noveaber the cottage was 90% 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 1, 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 applicatlon at the same meeting at which the sand dune
regulations had earlier been adopted (Hall v. BEP (3), 1984). This
denial was based on board findings that the beach was recessional, and
therefore the project would unreascnably 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 allegaticn

that:

1f the statute requires the decision rendered, then it
deprives plaintiffs of their property, destroys its value
($60,000), and constitutes a taking of property in violation
of the Maine and United States Constitutions for which the
petitioners must either be awarded compemsation or else
granted a sand dune permit. (Hall v. BEP (3), 1984}

13



The petitionmers loat on all counts; the Board also won 1ts 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 lote of ocean front property consisting of
gand beach and dunes in a popular beach recreation area cannot be
considered essentially useless, even in an unimproved state.” (Hall v.
BEF (4), 1983)

The court's findings generally followed traditional “takings” doctrine
(Spiegle v. Borough of Beach Haven, 1971; Just v{ Marinette County,
1972) and Maine case law (Seven Islands Land Co. v. Maine Land Use
Regulation Com'n, 1982; In Re Spring Valley Development, 1983). The
Maine case of S5tate v. Johngon, on which petitioners relled 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 £111 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 Malne 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 omn the same
Phippsburg beach, the Rubin case, is also in litigation. The Rubin
petition challenges the regulations themselves, claiming that "the
absolute prohibition [of comstruction om 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 demial, this
time for comstruction of a new seawall, sought in a jolnt applicatien
by four adjacent property owners on the Pine Point Beach in
Scarborough, Maine. This application is often referred to as the
Woodbury case, after ome of the more articulate and cutspoken of the
seawall applicants, Carolyn Woodbury. That permit was also denied
(MPEP, 1983 (Neviug et al.)), a denlal that was the impetus not for
litigation but for legislation.

Proposed legislative Amendment

In the 1984 session, dissatisfied landowners decided to pursue their
remedies in the legislature, 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
decislons of the Board in the Hall and Woodbury or similar cases by
allowing the rebuilding and replacement of permanent structures within
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 actlon 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 dumne
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 writtem comments were alsg submitted. Nome
supported the variance as written.

The staff then presented the Board with four new drafts of a variance
proposal, numbered options #1 - #4 and ultimately with a fifth option,
outlining a fairly narrow variance. Option #5 allows variances only
for buildings landward of the crest of the frontal dume and for
seawalls where wave action is not the primary cause of erosion - and
then only if the variance applicant meets other conditions. Thua the
variance could not apply to the Hall case, but 1s arguably applicable
to the Woodbury seawall application, depending on the cause of erosicm
there.

The State's marine geologist and the state coordinator for the Federal
Flood Insurance Program both gave brief presentatioms to the Board,
generally opposed to majer changes in the regulations. The marine
geclogist also proposed that an option to a variance might be to
reconsider the concept of mapping and zoning the beaches so that
landowvmers 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 Cption 5 variance provision.

Neither the Commissioner of the Department of Envircnmental Protection
nor the Board members think that this provision will stop all criticism
of the sand dune law and 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 ome permit
for a new seawall has bheen denled, but only one has been applied for.
The prohibition ie 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 regulatlions 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 undertakean, and
that open fencing and signs protect endangered and threatemed species
of seablrds have contributed to maintaining the health of Maine'’s dune
gystems and of the wildlife that depend on them, despite development.
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The safety of property owners usinpg the structures, and of their
neighbora, has likewlse been enhanced and the potential for property
losses, diminished.

The sand dunes law is not a planninpg mechanlsm, however, but merely a
control on conditliens of development. The praposed mapping scheme
might interject a bit more planning, but certaln problems canaot be
dealt with under the current system. For example, the severely limited
amount of public ownership and access to Malne's coastline,
particularly its beachen, needa to be addressrd, ns does the issue of
whether certain beach areas should be preservedl in a natural state,
even 1f constructlon could safely occur there. Acquisition programa
may be the only answer in some cases, Althouph other imnovative and
lesa costly approaches to achleving these goals must be vigorously
pursued., Federal efforts such as putting the National Flood Insurance
Program oun an actuarily sound basis and the Coastal Barrier Resources
Act are helpful—althoupgh the latter has limited application in Maine
because Maine has so few milee of undeveloprd barrier beaches.

One proposal that was deleted from the original regulations, then
occaslonally used as a permit condition, but that is no lonper applied,
allowed construction or reconstruction of a dwelllng only on the
condition that if it were over 50% destroyed, it would not be rebuilt,
Where reconstruction of storm-damaged buillding is allowed and {t cannnt
be completely moved out of the V-zone, this seems like a reasonable
condition. Maine has yet to have the problem that will arise sooner or
later of a shoreline change that places many houses in a V-zone, or on
a frontal dune, followed by destruction of those properties, in which
cage reconstruction should not be allowed. It remains to be seen iF
the law will stand and prohibitions on reconstruction be vpheld in such
circumstances. The opinion on appeal in the Hnll case mny give some
clues to what might happen in the courts, but the likely lepgislative
response 1s a matter of pure speculation.

Finally, aa structures like the condominiums now heing constructed on
0ld Orchard Beach prolifernte, f.e., bulldinps enpineered to withstand
a hundred-year storm in areas of subsidence unprotected by frontal
dunes, we are likely to face the preblem of permanent structures
standing in the water on submerged landa. This 1s a problem that ls
beginning to face many coastal states and that will have to be
addresased.

Thus Maine's atate-wide coastal sand duncs law Is only a beginning, but
it is a beginning that may provide a useful mndel to other coastal
atates, or perhaps to local communities, that have aot taken even this
first step., They may benefit from a consideration of the Maine
experience in framing legislation and repulatory proframs 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 graduate curriculum
in marine and ceoastal policy, in conjunction with which this paper was
prepared.
The author also wishes to acknowledge the assistance of the numerous
personnel in Maine state government for providing information and
reviewing drafts of the paper and, especially, Dr. Joseph Kelley, State
Marine Geologist, wha, 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.

16



References Cited

Advisory Comnittee on Coastal Development and Conservation {CCDC)
1978. Policy Recommendatiens on Reducing Coastal Storm Damage: A
Report to the Governor.

Crichton, 5. 1984, Little Filefdoms, New Enpland Monthly, 39,

Deis, R, 1982, Bye-Bye to the Beaches? Down East, 69,

L.D. 2264, 1984, 111th Legislature, 2d Sess. (Maine).

Maine Department of Environmental Protection (MDEP) 1984.
Regulationm, Chapter 355.

MDEP 1983. Doc. No. 63. Board Order #03-8423-23060. Hail. Dwelling.

MDEP 1983, Board Order #03-9048-05200. Neviys, Wylie, LaCroix, Brun &
Beattie. Seawall, Fil1.

Maine Department of Human Services, 1982. State of Maine Subsurface
Wastewater Disposal Rulea, Chapter 241,

Maine Legislative Record 197%. House, 1214.

Maine State Planning Office (Maine SP0) 1983. The Geology of Maine's
Coastline, A Handbook for Remource Planners, Developers and Managers.

Maine SPO 1978. The Maine Coast, A Statistical Seurce,
Michaud, F, {MSPO) 1984. Testimony before the MREP.

U.S. Department of Commerce (U/.S. DOC) 1978, Draft Environmental
Inpact Statement: Maine's Coastal Program.

U.S. DOC, NOAA, 1984. Evaluation Findings for the Maine Coastal
Program for the Period October 1981 to January 1984.

Cages cited

Hell v. Board of Environmental Protectfon (BEP) No. CV~83-85 (Super.
Ct. Me. 1984)
(1} Defendant's Response to Plaintiff's Interropatories
(2} Defendant’s Brief on the Merits of Counts I-IV and in Support
of its Motion to Dismiss Counts V and VII
(3) Petition for Review and Stipulation of Facts
(4) S1lip Opinion.

In Re Spring Valley Development, 300 A.2d 736 (Me. 1973).

Just v. Marinette County, 201 N.W.2d 761 (Wis., 1972),

Rubin v. BEP, No. CV-83-138 (Super. Ct. Me. 1983), Pertition for Review
of Complaint and for Independent Relief.

Seven Islands Land Co. v. Maine Land Yse Regulatoary Com'n, 450 A.2d 475
(Me. 1982).

Splegle v, Borough of Beach Haven, 281 A.2d 377 (N.J. 1971}.

State v. Johnson, 265 A.2d 711 (Me. 1970).

17






Gambling with the Shors, Proceedings of the Ninth Annual
Conference of The Coastail Society. October 14-17, 15984,
Atiantic City, N Copyright by The Coastal Society 1985,
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Introduction

The importance and value of coastal foredunes have been
recognized for many years by hunans. Dunes protect leeward areas fram
storm flooding, contribute sediment to the beach sand cycle, and are
unique coastal habitats (Ranwell 1972, CERC 1977). People have
modified and built dunes in the hopes of inproving their inherent
functions. Management practices that have been incorporated into the
construction and stabilization of sand dunes include the use of
vegetative plantings, fertilizers, and sand fences {CERC 1977, Seneca
1880}, In the course of these activities humans have been creating,
@isturbing, and modifying the foredune hab-itat.

The most conmon applied forecune nanagement technique includes
the use of sand fencing, vegetative plantings, and annual
fertilization (CERC 1977, USDA 1978). Sand fences are placed landward
of the beach to accumulate sediment, Vegetation propaqules {usually
Mmophila breviligulata) are systenatically planted on the
accurulated Ly the sand fences, Fertilization (slow release) is then
applied to increase the growth of the new plantings, followed by
subsequent annual applications of fertilizer to ensure good growth and
cover. This management program is recomended by the New Jersey Soil
Conservation Service,

The highly developed coast of tew Jersey contains both natural
and actively managed foredunes. Gares et al. (1979) referred to
panaged dunes as "artificial dunes” since they were created by humans.
In this investigation, a "managed" foredune was defined as a foredune
which had an active management program consisting of sand fencing,
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vegetative plantings, and annual fertilization, Managed foredunes are
present in residential and developed areas. A “"natural” foredune was
defined as a foredune which did not receive human inputs from
nanagement practices and natural processes dominate. Katural dunes
are located in federal and state parks.

The objective of the research was to examine some foredune plant
conmunities influenced by management technigques to see whether certain
managenent practices affected the structuce and composition of the
vascular plant community. Common plant species characteristics and
plant comunity values from managed foredunes were compared with
natural foredunes.

Study Sites
\‘v“'\,__f Senoy Haon
e Study sites were selected
. to represent managed and

natural foredunes {Figure 1 and
Table 1). Seven study areas

iy LA were selected based on

N ocess co. 577 information from personnel at

\_\ the Center for Coastal and

" ?? faiant Basch Environmental Studies (CCES),

A Rutgers University, and the

N } publications "Coastal

N i ] Ceomorphology of New Jersey

rd N i / s Batiem Volure I and II" (Nordstrom et

A -.,Fé al. 1977 and “Coastal Dunes:

N T Lttt Suach Their Function, Delineation,

1 ﬁ‘} and Management” (Gares et al.
if\"“}“' J 1979},

Cape

i - Each study site had a

L vmacn | ot nanagenent  program for  the

vaten o foreCune area sarpled (Table 1).

Little Beach, Island Beach
State Park, and Sandy Hook were
classified as natural foredune
study sites. Sea Isle City,
Figure 1. Iocation of study sites Avalon, ‘Two #ile Beach,
along the coast fo New Jersey. Ship Bottom had active

managenent programs and were
classified as managed foredune study sites. Disturbances from
pedestrian traffic in the foredune areas surveyed were cbserved at
Sandy Hook and Ship Bottom, The trampling index (Table 1) was
determined from the observations of footprints in the foredune area
surveyed and beach usage near the study site.

Yethods

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 connimity was evident. A 100 m
baseline was established parallel to the shoreline on the backshore of
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Table 1. General information about the study sites. Location is the
latitude/longitude of the study site. Azimuth is the compass degree
leading of the transects. Management is the type of foredune
management program in the study site (N=natural, F=fertilization,
P=vegetation plantings, SFZZ=sanc fencing-zigzag pattetn, SFST=sand
fencing-linear pattern). Trampling is a gualitative observation of

pedestrian traffic occuring within the foredune area (0=no pedestrian
traffic; l=pedestrian traffic present).

Study Site Location Azimuth Management Trampling

1 - Little Beach 74°19'/39°27" 124 N 0

2 - Island Beach 74° 057 /397491 110 N 1
State Park

3 - Sandy Hook 7359 /40°27" 86 N 1

4 - Ship Bottom 74°11'/39°39" 140 P/SFST/F 1

5 - Sea Isle City 74°42'/39°07" 144  P/SFLZ/F 0

6 - Rvalon 74°44'/39°05" 115  B/SFSI/F ]

7 - fwo Mile Beach  74°52'/38756' 144  P/SFSI/F 0

the beach near the seaward toe of the foredune, Transects were chosen
within the 100 m area by selecting eight random mumbers and locating
the numbers on the baseline. Transects ran perpendicular to the
baseline bisecting the foredune area. Transects were stopped after
leaving the foredune dunegrass-herbaceous community, entering the
shrub or secondary dune conmunity, or when heavily disturbed backdune
areas were encountered. Topography of the foredune was recorded by
caleculating the relative change in elevation each meter as the quadrat
was moved along the transect.

Yegetation sampling

A consecutive series of one square meter quadrats were recorded
along each transect. The cuadrat was divided into 25 square
subquadrats (20 by 20 cm) by placing string across the quadrat frame
at 20 cm intervals. The intersection of strings were used as 16
cbservation points to estimate cover {CGreig-Smith 1964). Vegetation
variables measured in each cuadrat 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 munber of individuals in the quadrat. Local rooted frequency for
each species was estimated by counting the nunber of subquadrats the
species was rooted in each quadrat. Plant nomenclature follows
Fernald (1950).

pata apalysis

An experimental design was formulated to examine the different
foredune plant conmunities by comparing variables of the common plant
species in the seven study sites. An analysis of variance (ANOVA) was
set up to investigate differences between the study sites (Zar 1974).
Vegetation data was transformed according to the properties of the
Jdata as suggested by Greig-Smith (1964). Raw and transformed data for
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each transcect was tested for normelity., PBoth the raw and transformed
data shiowed nonnormal properties (highly skewed), Therefore, means of
the raw data for each transect vere used as obgervations in the ANOVAs
to provide a more robust test. If the study site factor in the ANDVA
model was  significant, a Least Significance Difference (LSD} was
calculated to reveal which volues were sionificantly higher or lower
(Zar 1974). The word "significant” is used in the text to indicate a
statistical significance.

Some comnunity values were calculated to compare the composition
ol the foredune plant communities. The Jaccard’s Coefficient of
Commnity (CC):; C€C = 2 Sab / (Sa + £b) and Percentage Similarity
(PS}; PS5 =1 - 0.5%IPa-Pbl=%Min(Pa or Fb) were calculated for each
study site (whittaker 1975). For the coefficient of commnity, Sa and
Sb  represent the nurber of species in study site A and B,
respectively, while Sab is the number of species common in  both
comunities, The coefficient of conmunity expresses community
similarity based on the presence/absence of the species. For
percentage similarity, Pa and Pb represent the decimal importance of a
given species in study site A and B, respectively. Importance values
for percentace similarity were calculated using relative cover,
relative density, and relative local freguency., Percentage similarity
expresses the dearee of guantitative similarity between the two
conmunities. Little Eeach was the study site used to compare all
other plant communities for the coveflicient of conmunity and
percentage similarity because Little Peach was consicered the most
natural foredune studied.

Results apd Discussion

The foredunes and their associated plant communities were
examined during the period from late May to July of 1983, Sand
fencing changes the topography of the foredune by accumulating sand
but does not stahbilize the sand dune (Seneca 1980). The 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
formed an unvegetated sand dune near the backshore of the beach.
These foredune profiles indicate that with the placement of a sand
fence seaward of the vegetated foredune sediment will accumulate at
the seaward fence, These sand fences, therefore, decrease sediment
noverent from the beach into the foredune area landward of the sand
fence.,

Comparjson of the forecune plant conpunitics

Fertilization has been shown to significantly increase the cover
and density of A. breviljoulata (fawk and Sharp 1967, FKuiskes 1980} .
In this study, the total cover of the plant commnity was significant
for the study site factor {F=12.6, Prob,=<0.001). Study sites which
had managed foredunes had higher cover compared to the natural study
sites (Figure 2). Avalon {¥=33.8%) and Sea Isle City (%=34.9%) had
significantly higher cover compared to Little Peach (¥=14.7%}, Eandy
Hook (%=10,5%), and Island Feach State Park (¥=7.4%)., The cover of A.
breviligulata was also significant for the study site factor (F=11.8,
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Prob,=<0.001). Two yroups were statistically distinquishable with
certain managed foredunes (Two Mile Feach, Avalen, and Sea Isle City)
having significantly hicher cover then the natural foredunes (Little
Feach, Island Feach State Park, and Sandy Hook) (Figure 3). Ship
Eottom, classified as a nanaged site, was statistically grouped with
the natural study cites,

Study sites which received annual fertilization (managed
foredunes) had higher cover conpared to the natural foredunes.
Aporhila breviligulata accounted for most of the total plant cover in
the forecune plant community. Fertilization appears to have increased
the cover of the plant conmunity in certain managed study sites. One
managed study site, Ship Bottom, had similar cover values compared to
the 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 tranpling
pressure exists,

The cover of §. geppervirens was significant for the study site
factor (F=6.8, Prob,=<0,001}, Ship Bottum {¥=3.4%) and Sandy Hook
(x=3.21) had significantly higher cover compared to the other study
sites (Figure 4). Poth of the study sites appeared to receive heavy
pedestrian traffic (Table 1). Solidago sempervirens was most
prominent in study sites which had low cover of h. bhrevilioulata and
trampling (pedestrian traffic disturbances) within the foredune area.
These results suggest that §. seppervirens may be a good indicator of
a foredune area that has heavy pedestrian disturbances,

Few studies have actually looked at many different foredunes to
determine what affect managenent practices have on the plant
commnities. Van der Valk {1975) examined artificial and natural
foredune plant conmunities in North Carolina and concluded that the
planting of a non-native species (A. breviligulata) ¢id cause a change
in the structure and conposition of the foredune plant colrunity.
Seneca (1980}, however, stated that the non-native species will
eventually "surrender dominance” to native vegetation and the foredune
plant community will return to its natural state.

Plant community conposition varied between study sites. Only A.
breviligulata, §£. geppervireps, and €. endeptula were plant species
present in all seven study sites. The vegetative species planted (3.
breviligulata) in nanaged foredunes was dominant in both the natural
and nmanaged foredunes. Certain ruderal species tended to have higher
mean Gensities in the nanaged foredunes conpared to the natural
foredunes (Table 2). This indicates that foredune management programs
nay increase seedling establislment of ruderal species. The nunber of
species in the foredune plant community were significantly different
(F=15.8, Prob.=<0,001). Sea Isle City (%=7.4), Avalon (X=6.7), and
Sandy Hook (%=6.3) had the highest mean nunber of species per transect
wvhile Little Beach (%¥=4.5), Island Beach State Park (%=3.7), Ship
Bottom (X=3.7), and Two Mile Beach (%=3.7) had the lowest.

The foredune plant communities were compared by calculating the
coefficient of cormunity and percentage similarity values (Figure 5),
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Table 2. Density (per square meter) of common annual plant species
in the study sites.

Species Study Sites
1 2 3 4 6 ?
Cakile edentula 6.7 21 1.3 0.9 0.3 05 1.5
Cenchrus tribuloides 0.1 - <0,1 <01 0.4 0.4 -
Erigeron canadensis 2.1 - - <00 1.1 3,5 4.6
Euphorbia polygonifolia <0.1 1.1 0.1 0.2 - - -
Gnaphalium obtusifolium 2.2 - - 1.0 0.3 -
Salsola kali 0.1 - 0.1 - <01 0,2 <0.1
Strophostyles helvola 0.3 - <0.1 - 0.4 @1 <0.1
Triplasis purputrea 0.1 - <0.1 0,3 <0.1 1.8 -
Xanthium strumarivm 0.4 - <0.1 - 0.6 <0.1 <0.1

Using Little Beach as the comparison study site, managed foredune
piant comunities were nore similar to Little Beach than the other
natural foredunes examined. Community values revealed that the
managed foredunes had similar plant conmunity composition conpared to
Little Beach. The other natural foredunes {Island Beach State Park
and Sandy Hook) were dissimilar from Little Beach. This suggests that
there was a large amount of variation in the composition of the
natural foredune plant communities examined along the New Jersey
coast. Managed foredune plant commnities, however, showed a good
Geal of similarity between study sites. Management practices ray
Gecrease the variability of the corposition of the plant cormunity.

Summary

In sumwary, management practices and techniques (fertilization,
sand fencing, and vegetative plantings) did affect the foredune plant
community. ‘The composition of the foredune plant communities of
ranaged study sites was similar to certain natural study sites.
Fanaged foredune plant communities, however, showed a small degree of
compositional variation compared to the natural foredune plant
commmities examined. The planted vegetation in the nanaged foredunes
did not affect the corposition of the managed foredune plant
commnities since the species was Jdominant in natural foredunes. The
structure of the managed foredune plant conmunities was different than
the natural foredunes. Managed foredunes had significantly higher
cover compared to the natural foredunes. Many annual ruderal species
had larger densities in managed foredunes.

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

pedestrien traffic appeared to influence certain foredune plant
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commmities, Total plant cover was low in study sites with evidence
of trampling. Solidago sempervirens had higher cover in tranpled
study sites suggesting that S. sempervirens may tolerate trampling
better than other dune species. Driftline plant species and
vegetative plantings seaward of the sand fences appeared to be
destroyed from human recreation on the beaches. Sand fences also
appeared to act as a barrier to pedestrisn traffic in the foredune
area. The seaward limits of vegetation establishment appeared to Le
dictated by the amount of beach usage, tracks of off-road vehicles,
and sand fence placement.
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ABANDORMERT OR ADJUSTMENT: CHANGING STRATEGIES
FOR YHE MARAGEMENT ARD CORSERVATION
OF THE IRISH COASTAL DURES

Bill Carter

Environmental Science, The University of Ulster
Coleraine, Co. Londonderry. BT52 18A.
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 Systems

The physical and biclogical background of the Irish
dune systems has been outlined in Quinn (1977) and Carter
(1985b} 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 from
shallow shelf sands of glacigenic origin, transported and
sorted by marine and eolian processes. Distribution of
dune systems reflects the glacial limits. (Fig. l1). At
present sediment supply, apart from reworking (particularly
around estuary mouths) is decidely limited.
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There are nc large-scale dunes forming today.
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Fig. 1 Distribution of Irish dune systemg

The main dune building vegetation is Ammophilia arenaria,
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.

Early Disturbance - The Abandonment Phase

As the Irish population rose rapidly in the 1700s and
1800s so dunelands were used increasingly for agriculture.
Extensive soil disturbance, mainly for potatoe 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 Cec. 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 indigepous population left to fend for itself.

Elsewhere some measure of dune restoration was under-
taken, perhaps in asscciation with land reform., Murphy
(198C) has collected many early records of land dune
instability.

In Co., Sligo and scuth Co. Donegal, Clarke (18353)
recorded over 500 acres (120 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 (29 ha) were
taxed as cultivated land in 1800, by 183% this had fallen
to 5 acres (1.2 ha). At Strandhill in the same county, the
village was engulfed and the villagers moved inland to
settle on marginal upland bog. Rosapenna in Co. Donagal
(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.

Fig. 2: Lord Boyle's house - engulfed by sand in micd
eighteenth 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 undertock successful plantings of vegetation,
mainly Ammophila, although at Mullaughmore shrubs and trees
were established. These remedies were largely successful
due to the fact that access to the land was restricted and
in the case of Mullaughmore, measures were taken to exer-
minate and then exclude rabbits. In other examples,
Ammophila plantings were none too successful, probably
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
Ammophila. 1In the 1920s and 1930s, the commission undertook
two major dune reclamation schemes, one on Achill Island in
Co. Mayo and the other at Horn Head in Co. Donegal. The
latter still remains the largest dune reclamation scheme so
far attempted in Ireland. Problems arcse 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
Ammophila and later Pinus. Once again the land was abandoned,
access restricted and recovery achieved within 10-15 years.
The land has been resold for agriculture and is lightly
grazed.
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The Adjustment Phases

Engineering Approaches

The advent of recreation pressure on the Irish sand
dunes rapidly led to serious dune ercosicn 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 signifijcant 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 1960. 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 pley 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.

Envircnmental Approaches

Cost and aesethic factors, plus a general disillusicnment
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. lhere 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 scils 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 (Whatmeough 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, 1%76; Young, 1977) vegetation and
slope stability (Carter, 1980), patterns of foredune construction
and destruction (Carter and stone 10 prep).

The Irish Dune Management "Model”

It is hard to draw together something as mebulous as
dune management in Ireland and call it a "model". 1In 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 traditienal 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;

- gonstant 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 funded by
government; the Council also has responsibility for naticnally or
internationally important biclogical 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. Neot surprisingly, a considerable number of conflicts arise
over the management, development and exploitation of $S8SIs, and a good
deal of the NCC's work is concerned with attempts te overcome or
ameliorate such threats. This paper deals only with seme 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 335 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 20% 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

385881Is, including cliffs, sand-dunes, marshes and shell-banks, tombolos,
shingle heaches and forelands, rias and raised beaches. FEach has its
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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 purpeses. 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
Autherity 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. This 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 valnerable 5SSIs, The total annual expenditure is, however, small
with only $25 million being spent on coast protection works in England
and Wales during 1082.

Features of Farth Science Importance at the Coast.

Since much of the early development of the geclogical 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 chronostratigraphic units )
recognised throughout the world cccur along the British ceoast, for
example the Kimmeridgian, Portlandian, Thanetian, Bartonian and Waltonian
Stages. Some of these sections are cut in 'hard' cliffs, which are
inherently stable and do noi suffer from significant erosion, retreat or
collapse. However, a greal many nationally or internationally important
geclogical sites cccur 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-develeped 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
cbliterate 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 lost as 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 guestion, is a
politically sensitive matter, and has never hbeen 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 pretection by mutuwal 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 Wesat Runton in Nerfelk 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. Here, 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 best-known and
largest shingle tombolo, Chesil Beach in Dorset. In many respects the
installation of the engineering structures represeni a defeat for the
conservation movement, but we have nevertheless been able to achieve
significant modification of part of the scheme.

West Runton Case History,

West Runton cliffs in Norfolk expose nationally-importanti sections
through sands, silts, clays and tills of Pleistocene age, and prior to
coast protection works being installed were receding at more than 3 feet
per annum. Much of the adjacent soft coastline of Norfolk had already
been defended by permeable wooden revetments placed about 65 feet
seaward of the ¢liffs, 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 of repose of the constituent sediments. The slopes became grass-
covered and all outcrop was lost.

When similar works were proposed for 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 defences from being built at all and a
compromise seolution, whereby limited erosion would occur in the areas of
the key exposures, was investigated. We encountered considerable
cpposition 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 medification to the )
'standard’ scheme. Our objective was to reduce the rate of marine erosim
to something in the order of 5-10% 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 te

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 congistently 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 wmonitoring 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
ingtalled.

Bishopstone Cliffs Case History. -

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-Focene boundary and
including the type-section of the Thanetian Stage) and for its unique
fosgil 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 accur less
frequently but cover wider areas. The ¢liff in Oldhaven Beds is betwen
50-75 feet high and is usually sheer or nearly s0; 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 fice, The effect of this would have
been to totally destroy the geological value of this nationally important
$SSI and NCC 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 sirong suppert
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 will, we hope, retain adequate exposures whilst
largely solving the erosion problem. There are five elements to the
scheme: -

a) Graded rip-rap apraon.

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 blecks 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 seriocus and
rapid cliff recession to continue.

b) London Clay retaining 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
30 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.

¢} Oldhaven Beds cliff not to be graded.

This will ensure that a good clean 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 awthority have also agreed that any London Clay or
Oldhaven Beds debris falling from the cliffs will 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 planning 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 geclogical 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
Jjust 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-top 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 History.

Chesil Beach SSSI is Britain's largest and most distinctive tombolo, and
is well-known to geomorphologists throughout the world. It lies on the
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 mea level and the accepted
view of itas formation ia 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 deposita in shallow water nearby the beach has been starved of
further shingle and has, in effect, become a fossil atructure. The main
features of significance to coastal geomorphologists are the large size
of Chesil, its composition - being largely compesed 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 World War 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
gignificant 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 beiween
1930 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 the
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 considerable 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 complétely 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 but 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 inastalling 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 bheach more or less in gitu, although
part of the 'experiment’ involved the use of exotic materlal-pr1ncxpa11y
Upper Juragsic cherty limestone. The durability and survival 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
conatruction 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 preperty in Chiswell can be protected, but
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, envirommental
factors are very rarely used in cost-benefit analysis in Britain and until
their inclusion becomes automatic problems of this sort wiill continue to
arige. 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 cost-benefit
analysis will have been significantly broadened before such an application
arises,
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The Principal Problems affecting Coastal Conservation.

The threats and problems which arise at coastal SS5Is fall into a number
of clearly defined groupings:

a) Fragmented responsibility.

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 authoriiies
beach area.

b} The funding mechanisw.

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 feeding 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 of 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) Public attitudes.

The overwhelming public feeling in Britain at present appears to be that
coastal erosion should be controlled at almost any ¢ost, 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 eff, 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.

¢} Cost-benefit analysis.

Although each application for central government funds must include an
assessment of the cost-benefit of the scheme, the analyses are delicient
in that they do not include consideration of environmental and conser-
vation issues. This inevitably Las 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 undersianding 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 that 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 55SIs and NNRs; to insist that
environmental and conservation issues were included in cost benefit
analyses; to ingist 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 alsc 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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I. BACKGROUND

Coastal development is a high stakes issue for all segments of the
public. High property values require developers to maximize the use of
space, and setting projects back from the Gulf of Mexico affects project
econamics. On the other hand, many pecple are concerned with resource
protection, public access, and other factors of development. Because
today's decisions have long range ramifications for the character of the
coastal area, coastal development tends to become a passionate and highly
visible process.

Same would point to developers as the bad quys in the process, but
this is too simplistic., The basic fact is that, if the public did mot
create a demand for waterfront development, development interests would be
working on different projects. Our approach to coastal regulation, there-
fore, must reccgnize the rights of individuals and the public by trying
to weave a concensus from the threads of the diverse and valid interests
vhich are représented in the development and review process.

Alabama's response to beachfront development has been, thus far, 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 important natural resowrces. This is an evolutionary
process and has yielded some successes and some disappointments.

Pricr to the implementation of the Alabama Coastal Area Management
Program (ACAMP), there were no restrictions in the location of structures
on the beach and dune system in Alabama. As a result, there were several
structures in the Town of Gulf Shores which were undermined on a regular
basis during periods of heavy seas.

47



In addition, there were no restrictions on vehicles operating on
beaches and dunes, and it was comon practice for people to drive up and
down the beach and dune systems in dune buggies, jeeps, and other 4-wheel
drive wvehicles. These actions resulted in significant damage to the dune
systems along Alabama's beaches.

This paper will describe the general framework, the goals, and the
policies of the beach and dune management system developed to respond to
coastal development issues along the 22 miles of Baldwin Coumty beaches.

II. ALARMMA'S BEACH AMD DUNE PROTECTION PROGRAM

Since its inception in 1979, the Alabama Coastal Area Management
Program has been concerned with the management and protection of Alabama‘s
beach and dune systems. From the early stages of program development,
there has been a recognition that beach and dune management is a synthesis
of the actions of a variety of programs carried out by federal, state, and
local govermments.

Some of these programs are controlled directly by the Alabama Coastal
Area Managcement Program while others are controlled by other agencies.
For instance, the Federal Flood Insurance Program, administered in Baldwin
County by the Building Inspector, is a vital aspect of beach and dune
management, 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 varicus agencies combine to provide the operating
environment for development along Baldwin County's beaches and shores, and
they also provide the framework for the protection of the valuable natural
resources of the Baldwin County coastal area.

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

1. Prevent storm damage to properties.

Residents of Alabama's coastal area are well aware of the power
and fury of hurricanes as they strike the beach and dune area. In 1979,
Hurricane Frederick came ashore in Baldwin County causing the largest
monctary loss from storm damage in U.8. history - well over $1 billion.
Over 60% of Baldwin County's beachfront structures were damaged or
destroyed as foundations were undermined and interiors gqutted by the com—
bined forces of wind and wave action. The beach and dune ranagement system
is designed to enhance storm protection efforts on the part of individuals
and by the agencies.

5. Protect sand dunes to perform their natural functions.

sand dunes provide a natural reservoir of sand to satisfy the
energy demands of stomm events as well as the natural winter/summer shore-
line changes {beach profile) which occur as sands migrate offshore to form
bars in the winter and migrate shoreward in the summer season. The Coastal
Management. Program is designed to encourage the maintenance and enhancement
of the sand reservoir capacity of the beach and dune system.

1. 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,

4. Protect the aesthetics of the heach and dune system.

Although it is not conceived as an architectural review board,
the Coastal Area Management 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.

The issue of critical wildlife habitat areas has been recognized
since the inception of the Coastal Area Management Program and several
policies have been adopted to insure that necessary protections are
afforded the wildlife of the area.

Figure 1 provides a sumary of the goals of the Alabama Coastal Area
Management Program, the major policies that have been adopted in irple-
menting the Management Program, and the enforcement mechanisms that have
been adopted to ensure the compliance with these policies.

IXY. PROGRAM STRUCTURE

The Alabama Department of Environmental Management (ADEM) has entered
into a contract with the Baldwin County Commission under which the Baldwin
County Coastal Area Program (BOCAP) performs the bulk of the field and
inspection work related to the program: permit application reviews, pro—
Ject inspections for compliance with the beach and dune regulations, permit
recamendations for new projects, and monitoring coastal development to
ensure compliance with the Management Program.

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

Arother aspect of the current effort which deserves mention is the
extensive public participation program established by the Baldwin County
Coastal Program to stimulate public involvement in the permit decision
process. Public notices are routinely published in local newspapers 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 BOCAP has also initiated a policy of conducting on-site public
meetings to provide an opportunity for the public to visually assess the
ippact of the proposed project on the beach and dune system. Although
these projects provide extensive notice and improved opportunity for
public cament, the actual response by the public has been less than
anticipated.

IV. MONITORING

Under the contract with ADEM, the Baldwin County Cammission 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 pericd to ensure
coipliance with permit conditions. In addition, the Baldwin County Sheriff's
Department corlucts 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 system. This has
been extremely effective in eliminating vehicles on the beaches and dunes
and in the early identification of violations.

V. PROGRAM BEMNEFITS

The structure for implementing the beach and dune management system
in Alabama has been improved 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 Management Program. Some of the major results
of the program so far are:

1. Most projects are located 30 to 60 feet further
inland than originally requested.

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

3. Establistment of a continuous and efficient monitor-
ing system to detect violations of the Management
Program in a timely manner.

4. A camitment on the part of property owWners to enhance
the beaches and dunes through the placoment of sand
fencing and the planting of beach and dune vegetation.

5. A heightened awareness of the importance of beaches and
dunes to the coastal environment.

6. Elimination of red clay from 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 improve construc-—
tion techniques.

VI. AREAS OF IMPROVEMENT

Along with the success that has been achieved by the Alabama Coastal
Area Management 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 implementing 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 Department of Environmental Management is proposing the
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adoption of a fixed coastal construction control line fram 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 important
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 comments received in connec-
tion with beachfront projects are directly related to land use and zoning
implications of the project rather than to the impact on the beach and
dune system. The Coastal Area Management Program does not have the capabil-
ity to requlate the zoning aspects of projects along the beachfront.

The Baldwin County Camuission also has not had zoning authority in
the county. However, a recent legal opinion indicates that the Baldwin
County Commission has the authority to adopt zoning requlations 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 some 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. Although
we have same historical information concerning large scale historical shore-
line movement, migration trends of passes and islands, there is little
information available to accurately represent erosion trends. It is anti-
cipated that additional erosicn studies will be undertaken to determine
long term erosion changes. These efforts are expected to be through the
use of aerial photography and beach profile measurements.

Another area of interest is in current methods to enhance and protect
the dures along the beachfront. While policies have been adopted to require
the maintenance and enhancement of dunes, adequate technical information is
not available to be certain what type of results can be expected fram
these cfforts. For instance, by placing sand fencing along the beaches,
what type of accretion rate can we cxpect on a yearly basis? What is the
optinum plant mix and plant spacing for dune establishment and dune plant-
ing? Should we, for example, plant all sea oats or a ocmbination of sea
oats and dune panic grass, or should we be locking at other plants to pro-
vide cover for initial and long term stabilization?

VII. SUMMARY

The creators of the Alabama Coastal Area Management Program anticipated
significant development along Alabama's beaches for second home and con-
dominium development, 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 pericd of time,
approximately 16% of the land has been developed into condominiums and
multi-family structures. This rapid increase in development has raised the
level of concern for coastal issues on the part of Alabama citizens, and
it has focused increased attention on the beach and dune systems in the

coastal area.

During this period, the original rules and regqulations for the
management of the beach and dune systems in Alabama have been buttressed
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through the development of enhanced permit reguirements as new information
and techniques have become available. Improvements have also been made in
the early detection of program violations. We are encouraged by the pro-
gress that has been made. But, we must also be prepared to take new steps
to continue this improvement if we are to achieve the long temm goals of

the program.
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WELLS HARBOR: BEACE ERCSICN, SEDIMENTATION,
AND MEDTATION

William R, Humm

Executive Director
New England Environmental Mediat ion Center
108 Lincoln Street
Boston, Massachusetts 02111

The town of Wells is a small community on the southeastern coast of
Maine, located roughly equidistant from Portland, Maine, and
Portsmouth, New Hampshire. One would not have imaqined this small
town as a likely location for a lengthy, bitter dispute over the
management of coastal resources.

Though Wells is small when measured in terms of permanent population
{roughly 9,000 in 1980}, its summer population is estimated in excess
of 45,000, Like many small communities on the southern Maine shore,
it has become a maanet for tourists and summer residents with a
stronq interest in water-based recreation.

Wells Harbor is located at the mouth of the Webhannet River, a short
tidal river lyina behind a low barrier beach. Its outlet is a
natural cut between Wells Beach to the scuth and Drakes Island to the
north. The harbor has served recreational craft -- important to
Well's tourism economy -- and a limited number of commercial
lobstering vessels,

In 1960 the Federal River and Harbor Act authorized the U. 5. Army
Corps of Enaineers to construct a project at Wells Harbor. The
project was designed to: (1) reduce shealing in the harbor, (2) fix
the position and maintain the depth of the entrance channel, and

{3) provide shelter from ocean waves passing throuah the inlet and
moored in the anchorace. The project seemed simple. It consisted

of building two jetties (the northern 640, the southern 940') and
dredging the 100' wide channel and the small anchorage to which it
Ted.

Problems appeared immediately. Very rapid shoaling occurred as sand
was swept into the channel and harbor. Concurrently, there was
severe erosion of that portion of Wells Beach near the new jetty.
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Over the next three years, the Corps prepared two design supplements.
Their implementation, however, was complicated by bad weather, con-
tinued rapid shoaling, and poor performance by a succession of con-
tractors.

The Corps undertock additional studies during the mid-to-late 1970's,
and in September, 1980, published an Qperation and Maintenance
Reconnaissance Report for Wells Harbor. The findings were sobering:
the anchorage was shoaling much faster than had been expected

(20,000 cu.yds./yr.vice 4,000 cu.yds./yr.} resulting in a reduction
of moorings from 186 in 1974 to 40 in 1980; wave conditions in the
channel were rougher than had been expected; more sand was impounded
behind the jetties than had been anticipated; and beachfront

property owners were contending that erosion of the Wells and Drakes
Is1and Beaches was caused chiefly, or even entirely, by the jetties.

The social/political dynamics in Wells posed an equally thorny
problem for the Corps. Town officials and many of the permanent
residents viewed the maintenance dredging of the harbor as an
important economic development issue. In contrast, the beachfront
property owners held quite different ideas about the costs and bene-
fits of the project. Though most of them are non-vesidents, and
therefore non-voters in local elections, they had managed to block
the dredeing of the harbor, demanding an analysis of sediment move-
ment patterns and the desian of protective measures for the beaches.
Tensions from other resident/non-resident interactions over the years
heightened the acrimony over the long-delayed dredging of the harbor.
It appeared that the only thing on which the Town and the beachfront
property owners could aoree was that the Corps' performance to date
had been incompetent. That perceived incompetence created such a
credibility problem for the Corps, especially for the beach owners,
that any studies or proposals prepared by or for the Corps were
regarded with mistrust veraing on paranoia. Thus, proposals to
dredae the harbor and place sand on the eroding beaches were
rejected by the beach owners who refused to allow disposal on the
beach within their property Tines.

In its 1980 Reconnaissance Report, the Corps correctly concluded that
v ..the whole Wells community, including the disenfranchised beach-
front property owners, must decide how the coastal resources at Wells
are to be used." To that end, a committee of the relevant interest
groups was formed, and the assistance of a mediator was sought.

The mediator selected was Susan Carnduff of the New England Environ-
mental Mediation Center, a new not-for-profit dispute resolution
organization in Boston, Assisting Carnduff was Norman Dale, a
doctoral student at the Massachusetts Institute of Technology.

A few general comments about mediation are in order here, particularly
to clarify what it is, and what it fsn’'t. It isn't arbitration, that
being a process in which the power for rendering a decision is vested
in a neutral party much the way decision-makina powers are vested in
judges.

In contrast, mediation is a special type of neaotjation. It is a
voluntary process in which an im artial person helps parties to a
dispute negotiate a mutually acceptable aareement which resolves

their differences. The voluntary nature of mediation allows each
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party to evaluate, periodically, whether continuing to negotiate is
in its best interests. If one of the parties so chooses, it can
disengage from negotiations and effectively terminate the mediation.
The impartiality of the mediator means simply that he/she has no
stake in the outcome of the dispute, and behaves even-handedly
toward all parties in a dispute. Impartiality is a characteristic
of mediation which distinauishes it from negotiations assisted by a
regulatory body which has jurisdiction in the matter in dispute.
Finally, the mutual acceptability of an aareement reinforces the
reality that the outcome of the dispute is in the hands of the dis-
putants themselves. Only when each of them decides that the draft
agreement they have negotiated is in their best interests do they
sign the agreement, signifying their willingness to abide by its
terms.

What does a mediator do in a situation like Wells Harbor? There are

a variety of functions, and although they are discussed discretely

and sequentially below, the reality is rarely that simple and straight-
forward.

One of the first tasks for a mediator is to decide who the relevant
parties are. This is rarely as clearcut as it sounds. While
gathering factual information about the dispute, the mediator probes
to learn what individuals and/or organizations have a stake in the
outcome. The success of a mediatfon depends on the "right" parties
being at the table. If, for instance, a key stakeholder was not
involved, it may be able to block implementation of an aqreement
reached by others. If, on the other hand, an organization would
like to be involved in the negotiations, but is not regarded by the
key parties as legitimate or having any power, its participation is
likely to be resisted. As in most matters, the mediator's role in
the identification of potential parties is to question, suggest, and
advise, Ultimately, it is the key parties themselves who decide.

At Wells Harbor, it was clear that the Town and the beachfront
property owners should be involved. Should the Corps be part of the
negotiations? What about State agencies with jurisdiction in the
project? What role should the process provide for the Maine Audubon
Society or for Congressman Emery's staff, both of whom had pushed the
jdea of mediated negotiations?

After consultation with these potential parties, the mediator
suggested a process in which the Town and two beach associations
would be the major parties. The Corps would be available to the
parties for technical assistance and for reactions to proposals.
The other organizations chose not to be active participants but did
express a desire to be kept apprised of the group's progress.

Another function of the mediator is to assist in the formation of
negotiating teams. Who should represent the Town? In part because
of their official capacity as elected or appointed officials, and

in part because of their diverse interests and expertise, a Selectman,
& member of the Harbor Redevelopment Committee, and the Harbor Master
were chosen. The Webhannet Beaches Association was represented by

its President and Vice President; the Drakes Island Improvement
Association by its attorney, himself a property owner on the beach.

Mear the outset of negotiations, the mediator helps the parties define
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the issues, however broadly, which will be the focus of their
negotiations. 1In the case of Wells Harbor, it was important for
both parties to know that in exchange for the willingness of the
beach associations to discuss dredging of the harbor, the Town
gas willing to discuss protection and/or restoration of the
eaches.

Another activity for the mediator early in the process is to
suggest groundrules for the future negotiations. Typically, these
are modified from case to case to meet the needs of individual
parties and the context for the negotiations. Thus, the around-
rules themseives become the subject of early negotiations between
or among the parties. Often the groundrules will include provi-
cions for making decisions, for convening and chairing meetings,
for handling confidential information, for governing relations

with the media, and for terminating the process if agreement cannot
te reached. These groundrules, when mutually agreed to by the
parties, provide important procedural safeguards to the parties.
Anycne who has been burned in negotiations because groundrules were
not articulated, understood, and agreed to can testify as to the
importance of this procedural step. It also has the psychological
benefit of giving the parties some experience in negotfating with
one another over matters that are less inflammatory than those at
the heart of their dispute.

When additional information or expertise is deemed essential before
a decision can be made, the mediator can help the parties work out
strategies for obtaining it in a way that maximizes its usefulness
and its credibility. Sometimes the call for more information is
unrealistic; sometimes it is a poorly-veiled excuse for inaction.
In other instances, however, the parties may aaree that certain
information should be gathered to enable a better-informed decision.
The Wells Harbor negotiators found a need both for additional
expertise and additional data/analysis. Carnduff and Dale identi-
fied a number of persons knowledgeable in sediment transport,
allowing the parties to select the one whose credentials they found
most appealing. As is discussed further below, the parties also
agreed that certain specific data would be obtained and analyzed
before the later phases of an implementation plan would be under-
taken.

A crucial function played by the mediator is to help parties
develop multiple options for deatina with the problem at hand.

The mediator nitially probes the underlying interests of the
parties, both to understand why each party has taken the particular
position it has, and to broaden the array of options which would
satisfy those interests (Fisher, Ury, 1981). Usually the clarifi-
cation of individual parties' interests and the brainstorming of
options is done in caucus with one oroup at a time rather than in
joint meetings of all the parties. In the comparatively safe
setting of a caucus, the neqotiatina team can test ideas in a
problem-solving mode, free of the fear that their adversary miaht
exploit a perceived opportunity.

tarnduff and Dale were authorized to caucus with individual parties.

These meetinas serve a variety of purpases. The mediator elicits
reactions to the most recent events {usually the last negotiating
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session} and clarifies any apparent misunderstandings. Sometimes
he/she has been authorized by another party to convey information
which will be presented in the next joint meeting. These
messages aive other parties the opportunity to {1) blow off
steam in the privacy of the caucus without jeopardizing the
working relationship they are building with their adversary;

(2) formulate one or more possible responses, perhaps in the form
of counter-proposals; and (3) explore with the mediator ways in
which that message can be presented which will maximize its
chances of being accepted by the other side.

The parties are thus well prepared for the joint negotiating
session which usually follows a round of caucuses. As one would
expect, the mediator chafrs the joint sessions, occasionally
taking specific actions to improve the clarity of communications
and to enhance opportunities for developing areas of agreement.
One of these actions is the preparation of a so-called “single
text" which provides the focus for negotiations once broad areas
of tentative agreements have emerged from the discussions. With
the authorship of the single text being neither their own nor
their adversary's, parties are free to tell the mediator, and one
another, what is wrong with it.

What were the results of the Wells Harbor mediation? The Tocal
groups met with Carnduff and Dale off and on over a period of
efghteen months. During that time, they developed an Agreement

in Principle and an Agreement on Conditions, the latter being a
much more specific document stating conditions which the local
parties felt should be followed by the Corps in the conduct of the
proposed work.

In essence, the agreements linked together four areas of proposed
activity: dredging the harbor, refurbishment of the beaches,
collection of certain data, and the possibility of structural
modifications to the jetties. While they were yet in draft form,
the agreements were explained to various aroups in the community
to make certain that they were generally supportive. The agree-
ments were then sianed by the authorized representatives.

The Corps had previously made known to the local parties its
willingness to develop a plan of action that was as responsive as
possible to an agreement which the local groups might reach. With
the local agreements having been executed, the Corps developed
such a plan, In brief, it was a phased plan with certain major
actions contingent on a satisfactory outcome of one or more of the
initial actions. First was initial data collection (directional
wave data collection, sediment sample collection and analysis, and
evaluation of sediment movement mechanisms). Second was initial
beach refurbishment, using sand which had accumulated in the
fillet areas next to the jetties. Third was to begin the dredg-
ing program, including renourishment of the eroded beaches with
suitable material from the dredging. Fourth was a joint evalua-
tion of the three previous actions, the results of which might
fundamentally change the fifth and sixth phases: full implementa-
tion of harbor dredging and beach refurbishment, and selection

and implementation of structural modifications.
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However, reaching agreement amona the Jocal groups, and the
preparation of a compatible plan were not sufficient to quarantee
successful implementation. Beach refurbishment and dredging
activities (steps 2 and 3) have been delayed by an impasse over
temporary easements necessary to lay the pipeline across
individual plots of beach property. Those nedotiations have
occurred sporadically over a two-year period, for the most part
without mediator assistance because of cost considerations. The
parties still believe, however, that the agreements they jointly
developed represent a desirable resolution of their differences.
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THE CALIFORNIA STATE COASTAL CONSERVANCY AND
CONFLICT RESOLUTICM: RECONCILING COMPETING IRTERESTS
FOR LAND USE IN THE BOLSA CHICA WETLANDS.

Joseph E. Petrillo

Executive Officer
The California State Coastal Conservanmcy
Oakland, California

I. INTRODUCTION

Decisions regarding the use of land are becoming more inmportant to our society
as well as to each individual. There was a time when the problens assnciated
with urbanization and development could be solved (at the individual level) by
simply moving to new, as yet undeveloped parts of the country. In the past,
America operated on the assumption that there would always be plenty of open
space an¢ one more frontier te settle. But Yand, like many of our othzr
natural resources, is becoming scarce, and man's power to effect Yarje-scale
chanyes in his viorld is increasiny. Any zpproaches to naking land-yse
decisions must acknowledge this new state of affairs,

Following Morld lar F1, individual land-use decisions began t¢ affect a greater
portion of American society. DBuring the 1960's abd 1970%s, State and Federagl
governnents created regulatory scheimes to cope with the relatively now problems
caused by unrestrained develepnent policies. Mew single purpose ajencies were
formed, siricter procadural standards were promulgated, and in effect, any
wajor land developuent project had to be enjoy broad support amony the affected
parties, or it could be vetoed. The assumption that private sector concerns
would be the primary standard for development policies no Tonjer held true.
Economic consideratiors became part of a complex criteria for assessing a
development scheme which now included social concerns as well,

The State of California was particularly ejgressive in inplementing land-use
requlations, especially in areas where development could have a detrimental
effect on the surrounding habitat. Because there is so much valuadle coastal
property in the state, ome of the areas to be most heavily rejulated was the
so-called "coastal zone." 1In 1972, the citizens of California passad an
initiative creating the California Coastal Act, which placed considerable
Timits on the amount and kind of development that could take place in the
coastal zone, and which created a requiatory agency, the California Coasta)
Comwission, to interpret and enforce the Coastal Act Standards and to prepare a
plan which was ultimatly to become the California Coastal Act of 1976.
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Like many regulatory ajencies, the Coastal Commission tended to be as vigorous
in pursuing non-private sector interests as past institutions hads been in
supporting private development., Often, the Commission's ruling placed a
different burden on private developers by requiring such strict adherence to
every element of the Coastal Act provisions that it was virtually impossible
for many developers to realize any reasonable return on their investment in
coastal property. As a consequence, many development and restoration plans
were tied up for years in litigation by those who felt that, given the
seemingly adversarial stance of the Commission, there was little to be Tost by
fighting for everything they could get.

I was legal counsel for the Commission at the time between 1973 and 1375 when
they were creating the Coastal Plan. 1 also authored the Management portions
of the Plan that I later translated into the Coasta) Act that the legislature
passed. At that time I recognized this problem and recommended the creation of
a novel agency,the Coastal,Conservancy, to attempt to deal with some of the
inadequacies of Regulation. The legislature agreed and in 1976 established the
State Coastal Conservancy.

The creation of the California State Coastal Conservancy was a response to this
troubleseme situation. One of the {onservancy's primary goals is to expedite
the development process in coastal land-use proposals while still meeting the
provisions of the Coastal Act, The Conservancy uses a number of mechanisms to
achieve this goal. At the request of State agencies, Jocal govermments,
non-profit organizations, and private business, the Conservancy mangages and
grants funds for projects to enhance, restore, and preserve coastal resources
as a part of proposed land-use plans. Additionally, the Conservancy wil) often
assume the role of lead agency, developing, implementing and funding plans in
accordance with the Coastal Act where such development is eccnomically
unfeasible for these other parties.

In many cases it is undesirable ar unnecessary for the Conservancy to directly
asswme responsibility for a particular project. In these instences, where
there is a dispute over the best way to develop a particular area, or where the
parties involved have been unable to create a plan which meeis the terns of the
Coastal Act and still provides a return on their investment in the area, the
Canservancy acts as a mediator in the conflict, designing proposals which
accommodate the interests of all the parties involved in the dispute. It is
this aspect of the Conservancy's responsibilities which make it unique.

The Conservancy operates under unique constraints in its capacity as a
mediating agency. When state land or Coastal Act regulations are not an
important element in the dispute, than the Conservancy acts as an unbiased,
impartial arbitrator, a function critical, though generally lacking in these
disputes. Conversely, when State property or regulations are part of the
dispute, the Conservancy must both advance the State's interests and act as a
mediator, & difficult and delicate task at best, This dichotomy is a function
of the fact that the State's primary interest is in seeiny these disputes
resplved, rather than ignored. If too many disputes remain unresolved, the end
product of the agency's work is unresolved conflicts, which in practical terms
means that all the parties involved in the conflict lose in the end.

In order to achieve this difficult mediating goal, the Conservancy has had to
develep rigorous and ofter innovative approaches to resoiving land-use
disputes, The purpose of this report is to describe the principles which
undevpin the Conservancy's technique and resolving these disputes, and
demcnstrate how they have been apgplied in Conservancy efforts to mediate
conflicts throughout the State by focusing on a particularly difficult,
sensitive and long-standing conflict over the proposed development of the Bolsa
Chica wetlands region of Southern California.
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1. PRINCIPLES OF CONFLICT RESQLUTION

Given the seemingly conflicting geals of the Conservancy in resolving land-use
disputes (advance the State's interests while acting as an unbiased mediator),
it is important to note an important distinction which exists in the
negotiating process as conceived by the Conservancy. The notion of conflict
resolution is commonly perceived as a process of "compromise,” in which one
surrenders a portion of one's goals in return for the attainment of the
remainder, This approach is an untenable one for the Conservancy, which is
required by Taw to meet the provisions of the Coastal Act; there is no
"compromise" available under these conditions.

The Conservancy instead has approached the conflict resolution process as one
of "accommodation,” in which one realizes substantially all of one's essential
goals, but in a form or approach which was not originally contemplated. 1In
shart, while there is Tittle flexibility in the goals the agency pursues, there
is tremendous flexibility in the manner in which they are achieved, 1t is the
shaping of these accommodations which forms the core of the conflict resolution
process.

The following principles or practices are designed to expedite this
accommodation process hy answering two primary issues im any dispute: 1. WUhat
are the goals of the parties in the dispute? and, 2. What are the options
available to meet them? While these may seem to be the obvious part of any
negotiation process, in fact it is often the case that a dispute can be
resolved by helping the parties involved to clarify their goals and options,
rather than by any "hard-ball" negotiating tactics.

REDUCE TECHMICAL DISPUTES TO THEIR CORE

In most land-use disputes, the critical issues are technical in nature. Before
serious negotiations can begin, it is essential that the core of these
technical disputes be established, This means that, since there are usually as
many opinions on a technical issue as there are technicians consulted on it,
rival technicians must meet, analyze the issue, and arrrive at the points of
ajreement or disagreement before there can be a foundation for further
discussion., This part of the process is often ignored in land-use disputes, to
the detriment of all comcerned, as it is impossible to focus discussion before
such meetings occur. Moreover, in some fortuitous instances, this kind of
meeting can obviate the need for further negotiations altogether, since some
disputes can be a function of unclarified pians or definitions of the prablem.

ALWAYS TEST ALL ASSUMED OR EXPRESSED GOALS BY PROPOSING ALTERMATIVES.

It is often the case that the parties in a dispute are more sure of #hat they
don't want than what they do want out of the negotiations. Frequently the
parties in a dispute, after some discussion of alternative goals, will change
their stated ebjectives during the course of negotiations, For example, a
commenly articulated objective of many developers is the *maximization of
profit" (which is in many instances more of a wish than a goal), In fact, the
real goat may be the manager's desire tg preserve his own job by achieving an
apparently successful resolution of the controversy, Presenting an alternative
goal which does not “maximize" quite as much profit but is well raceived by the
other parties in the dispute will often elicit a shift in stated goals from the

developer, who in the end stands to gain more from a resolution than from a
stalenate,

PROPOSE AS MANY ALTERNATIVES TO ACHIEVE THE GOALS OF THE PARTIES AS POSSIBLE

Of course, there are limits to this practice, The constraints of staff time
and costs, as well as the time needed to complete the nejotiations militate
against developing an unlimited number of Proposals, As a rule of thumb,
develeping five to seven alternative proposals will usually serve to present a
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sufficiently large spectrum of possibilities to include the interests of all
the parties involved in even a very complicated dispute. These alternate
proposals may be somewhat outlandish in their scope and slant, which serves to
outline the extreme limits of the dispute. [t is also important that the
economic implications of the alternate proposals are fully developed, or there
will be little basis for comparisen between one and the other, This last
requirement is particularly important in dealing with developers since the
mediator is seeking to assure an equivalent fair retura on investment, while
still maintaining the State's goals.

REDUCE DISPUTES TO ECOUNOMIC TERMS

While this requirement seems to be slanted towards the interests of the
developer, in fact it ts essential for all the parties in the dispute.
Clearly, it is impossible to compare the value of commercial development in an
area to the value of preserving a wildlife habitat. However, all the parties
have a notion of what they hope to achieve in the negotiations {[or will have
after discussion has ¢larified their goals). Thus, by reducing the alternative
proposals to the question of relative return on investment {How much wildlife
habitat will be preserved? How much land will be given over to residential
development? How much will it cost to achieve these goals under one plan when
compared to another?), a basis for accommodation is formed which could not
exist if the discussion were relegated to non-economic, intangible concerns.

EXPAND THE LAND AREA UNDER CONSIDERATIOM WHEMEVER APPROPRIATE OR FEASIBLE

Almost any land dispute can be resolved if one has a large enough land area in
which to allocate various uses. The fact that land-use disputes were not
prevalent in the past, wher there was a tremendous amount of unsettled land,
underscores this point,

[NCLUDE ALL INTERESTED PARTIES IN THE NEGOTIATIONS PROCESS

Far wore often than is realized, a successful negotiation will be thwarted by
the failure to include all the parties who have a stake in the outcome of the
process. The {onservancy staff has learned this the hard way. In one
instance, a dispute which has been resolved to the salisfaction of 211 the
parties involved in the negotiations was nullified because the local government
had not been consluted beforehand, and refused to approve the propesal.
Although the project was eventually completed, these difficult and arduously
arrived at agreements were jeopardized simply because no effort had been made
to include the local government in the process {based on the assumption that
there was no controversy among the local legislators on this issue],

Unfortunately, the traditional mechanism of holding public hearinjs to deal
with the concerns of all the interested parties in a dispute has not been
generally successful, primarily because by the time these hearings take place,
the substantive issues in a dispute have already been hammered out by
consultants, ajencies, and business pecple. the public consequently perceives
that the hearings are at best pro forma, and often reacts by imperding the
implementation of a project until public input into the negotiations can be
dealt with.

The Conservancy has experimented with a number of appreaches designed to
include the public at the bejinning of the negotiations process. The most
successful to date has been to conduct public workshops on the issues
surrounding the dispute early in the negotiations process. This approach
solicits public input early in the process, while at the same time educating
the interested parties te 2ll the constraints surrounding the resolution of the
issue, This technique was usefully applied in the Boplsa Chica dispute, and
wWill be discussed in the case study.
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BE WILLING TO INVEST ALL YOUR RESOURCES, TIME AND CONCENTRATION IN THE CONFLICT
RESOLUTTIOH PROCESS.

This caveat applies especially to gevermment agencies, although 211 groups
involved in a dispute should heed it as well. For government agencies {as
mentioned earlier) each unresolved conflict adds to all the others, until the
acutal product of the agency becomes unresolved conflicts. This piling of one
failure upon the next marks the entire program as a failure.

Conversely, each successfully resolved cenflict not only selves the immediate
problem, but instills a sense of confidence in all the parties involved in such
disputes that there is a way to overcome the difficulties. A1l too often,
rejulatory agencies fail to recognize this fact, ard instead defend their
failures by relying on “consistent* administration, or, even worse, by alleging
that they are helpless to do anything constructive in the face of their
mandate. This attitude on the part of state agencies, or indeed on the part of
any interest group with a clearly articulated mandate in the dispute [for
developers, make a profit; for ehvirommental groups, preserve a habitat; for
local governments, provide recreational facilities, etc.), is one of the
greatest impediments to the successful resolution of a dispute. It is
essential that all the parties involved in these conflicts use the negotiations
process to discover ways in which their particular mandate intersects with the
interests of the others in the dispute, rather than using it as a shield from
accusations of ineffectiveness of inaction.

111, THE BOLSA CHICA CASE STUDY: APPLYING THE PRINCIPLES
Site Description

The Bolsa Chica study area is located in northeastera Orange county and
occupies about 1600 acres of unincorporated land surrounded by developed
portians of the City of Huntington Beach and the Bolsa Chica State Beach.

The area consists of two mesas totaling about 300 acres, and a 1300 acre
Towland in the center, ofter referred to as the Bolsa Chica gap. The mesas and
attendant bluffs are essentially undevelopad, vhile the lowland is the site of
ar active oil field operated under long-term leases by two major oil companies.
Landownership is split emong five different entities, with the larqgest amount
of Tand owned by Signal Landmark, Inc.

The acreage of wetlands and other environmental ly sensitive habitats in the
study area varies depending on the source consulted. The State Department of
Fish and Game reported in a June 1981 report that there existed a total of 1297
acres of wetland in various stajes of degradation, and 88 acres of
Environmentally Sensitive Habitat {ESH).

These habitats are scattered throughout the site, although they are mostly
concentrated in the lowlands. In addition, the endangered Belding's savannah
sparrow and the 1ight-footed clapper rail nest on the site and the endangered
least tern feeds in the area's waters.

Site History

Prior to the 1870s, the Bolsa Chica Gap was a large coastal estuary, one of a
chain of such wetlands in los Angeles and Orange counties, It is likely that
the wetland was a diverse array of habitats, including brackish and saltwater
wetlands. The total area affected by daily tides {called the tidal prisn} was
large enough to keep permanently open a large outlet to the ocean. The
adjacent Anaheim Bay wetlands, which were stightly smaller, had a similar
outlet through which ocean-going vessels passed,
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By 1921, the Bolsa outlet had closed off due to the construction of tide gates
pear the outlet, and the creation of a connection to Anaheim Bay. These
modifications created large areas of managed, brackish water ponds in the Gap
which benefitted duckhunting, but which greatly reduced the area of tidal
{marine) habitat.

By 1950, much of the area has been criss-crossed by oil roads and dotted with
oil pads and other energy facilities, These developments created a mosaic of
ponds with saline bottoms, cut off for thz most part from tidal flouws but
containing enough water during winter for large numbers of shore birds and
other water-associated birds,

Planning History

In 1973, Signal Lamdmark and the State reached a Settlement Agreement
concerning the extent of State-owned lands relative to public-trust claims at
Bolsa Chica. The settlement agreeement outlined the extent of the State’'s fee
title acreaje in the area, as well as several Tease and use agraements, As-a
consequence of this agreement, all public trust easements in the area ailocated
to Signal were terminated.

in 1978, 9range County formed the Bolsa Chica Study Group to expedite the
development of a local coastal plan for the area. Thirty-nine planning
alternatives were submitted by this group to the County; nine of these were
selected for consideration by the County Planning Lommission and Board cof
Supervisors duringz public hearings between 1980 and 1982. A final plan was
approved for submission to the Ceastal Commission in early 1982. this plan
called for a nunber of development proposals, most importantly specifying the
restoration/protection of about 600+ acres of wetlands (including boating
channels).

In April of 1982, the Commission rejected the County's Land Use Plan (LCP}
citing among other things, the plan's deficiency in identifying an appropriate
number of wetlands acreage to be restored, The Commission identified 1018
acres to be restored, without boating channeis,

The County subsequently withdrew the LUP and began work on a supplemental
package to respond to the Commission's concerns. During this period there was
a widespread belief that the issues raised by the Coastal Commission could not
be resolved between the Commission and the County, and that a new approach was
needed, Adccordingly, the State Senate passed $B 429, whichk allowed a Vocal
applicant to request that the Department of Fish and (ame, and the State
Coastal Conservancy attempt to resolve "fish and wildlife concerns” as they
relate to development conflicts through the development of Habitat Conservation
Plan {HCP)., Under the terms of SB 423, the Conservancy was responsible for
developing "alternate land use plans” while the Department was responsible for
*waotland determinations.”™ On October 1, 1983, Orange County requested the
Bepartment to formally prepare an HCP for the Bolsa Chica Area.

The parties in the Dispute

Bolsa Chica represents a particularly difficult negotiating probler because the
diversity of the parties in the dispute is significant. The jssues tied to the
LUP involve wildlife agencies at the State and Federal levels, the county of
Orange, the City of Huntington Beach, the Coastal Commission, the Environwental
protection Agency, the Arny Corps of Engineers, the State Lands Commission and
the Department of Parks and Recreation as wel) as the Department of Fish and
Bame. In addition, the public parties to the dispute include a constituency of
recreational boaters and manufacturers and inland populations that are
interested in coastal recreation and access. The envirgnmental interests
include local grouns such as the Amigos de Bolsa Chica, that are.interested in
wildlife enhancement, as well as State-wide yroups that are interested in
establishing precedents that will be applicable to ether coastal areas.

66



The complexity of the interests invelved with this dispute prevent a complete
discussion of all the issues linked to the LBP and the Senate-mandated HCP,
However, the central controversy was over the question of wetlands acreage
designation, primarily because it was this determination which would have the
greatest impact on the other development issues, This issue also presents the
most interesting conflict resolution problem, because the Coastal Conservancy
wis required to use the Department of Fish and Game's figures in creating the
HCP, thus preventing any kind of compromise on this critical issue.

Reducing the Technical Dispute

The first task the Conservancy faced in coping with the wetlands question was
to determine what the various technicians in the dispute believed to be the
correct wetlands designation., The Bolsa Chica Wetlands are scattered
throughout the 1300 acre Towland. Develapment in the lowland without landfitl
of some of the wetlands would be almost impossible. The Coastal ACt does not
normally @tlow the fill of wetlands fcr housing or marinas, However, one
provision of the Act states that, where the Department of Fish and Game (DFG)
determines that a wetland is so severely degraded that it requires major
restoration, 25% of the wetland can be developed as a marina or boating
facility (or housing) as long as the remaining 75% are restored,

Using this formula, the Various parties in the dispute arrived at the following
figures:

DFG: 1018 acres

County of Orange: 621 acres

.S, Fish and Wildlife Service/Anigos de Bolsa Chica: 1292 acres

Signal landmark, Inc.: 453 acres

Coastal Conservancy: 951 acres
Althouih the Conservancy was required to use DFG determinations, the differing
figures are the result of an accord yeached with the Department concarning the
designation of the starting figure, which in the DFG's formula did not include
State-owned acreage, which the Conservancy estimate allowed for. These
technical determinations were compiled by the Conservancy at meetings with the

various technicians involved in the dispute, and provide the basis for the
subsequent negotiations.

Providing Alternatives

Having arrived at the starting point for negotiations over the wetlands issue,
the Conservancy created fully developed alternatives using the figures provided
by the competing parties. Thase alternatives reflected the extremes of the
various proposals, ard provided a basis for a comparison of the two major plans
(the LUP and the Conservancy's HCP).

The Conservancy's alternate HCP's served several important functions in the
negotiating process. First, it tested the goals of ths parties involved in the
dispute, and in so doiny, created & basis for further discussion by identifying
commen goals among the participants, These goals included creatirg a plan
which promoted: 1. High habitat diversity, 2, Tow capital and operation
costs, 3. Compatibility with public and private development, including
current and future oil operations, 4. high predictability of success, and 6.
protection and/or restoration of endangered species habitat,
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The alternate proposals were presented in econgmic.terms {see exhibits). These
measurable economic considerations were an essential component to securing
cooperation from the developer, who had for the last 10 to 12 years been
attempting to develop the area, and whe had at one time been on the verge of an
ajreement {in the Settlement Agreement with the State). Any plan, to be
acceptable to Sigrnal, had to ctearly specify the extent of Signal's return
under that proposal. As the exhibits show, in every case the alternatives were
couched in terms which outiined the return possible.

‘This presentation of alternatives also clarified the economic realities of the
proposal to the other parties in the dispute, who, haviny agreed that the
project should be cost-effective as well as meeting their goals, were ahle to
perceive and act on the accommodations available to them.

Community Participation

The Yast element essential to the successful resolution of the 3olsa Chica
conflict was the inclusion of the public in the negotiations process. Since
there were so many public concerns tied to the development of the area, rather
than only holding public hearings to review these issues, the Conservancy
convenad a workshop in April of 1984 to explain and discuss the various
complicated concerns of the LUP and the proposed HCP,

The model for this werkshop was developed by a menber of the Conservancy staff,
who based his design on the work of other neating facilitators, In these
workshops, participants actually draw and construct their own ideas. Design
consultants synthesize, sketch or model alternatives and ultimately respond to
the consensus and a conceptual plan that shows in perspective what the project
could loock Tike. Participation was greatly enhanced by going beyond planning
concepts and written proposals to graphic visualization. The workshop also
educated the parties to the economic, structural, technical, and political
elements of the dispute., The end result was that, despite some remaining
issues to be resolved, for the first time in ten years, a modicum of consensus
was reached on the dispute of wetlands designations.

IV, CONCLUSION

The Coastal Conservancy board approved the Habitat Conservation Plan for the
Bolsa Chica region in July of 1984, VWhile there still remain several issues to
be completaly ironed out among the competing parties, {the re-routing of the
Pacific Coast Highway, amonj ethers), all of the major parties in the dispute
expressed satisfaction with the resoiution of the vetlands designation issue.
The HCP finally, through some juggling of numbers, designated 915 acres of
wetlands to be restored, the targest wetlands restoration project ever
sndertaken on the Vest Coast, This figure represents virtually the entire
amount of the orijinal Censervancy figure (951 acres), and the fact of its
acceptance by all of the parties in a dispute which had rajed for ten years
sujgests that a judicious combination of the principles discussed in this
report can yield, in even the most complicated land-use disputes, the
beginnings of an accord, While this method is ne means as yet fully deveiloped
or codified, it does represent a step in the right direction, and as such,
should be closely considered by parties involved in other Yand-use disputes.
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15 SPECIAL ARRA MANAGEMENT PLANNING FOR THE
LAKE PONTCHARTRAIN BASIN NECESSARY?

Frank J. Monteferrante

Joel L. Lindsey

Coastal Management Division
Louisiana Department of MNatural Resources
Baton Rouge, Louisiana 70804

Introduction

Increasing public attention has been focused on environmental problems
encountered in the Lake Pontchartrain-Maurepas Estuarine Complex due
mainly to several major issues which include: deteriorating water qual-
ity, loss of wetlands, increasing urban development, continuing demand for
mineral and biological resources, and increasing recreational activity.
Significant population growths have occurred along the north shore of
Lake Pontchartrain during the past ten years, primarily a result of
upper income families moving from the urban center, New Orleans, to
outlying areas. Wetlands surrounding New Orleans have been under severe
developmental pressures. Fortunately there are upland areas out of
the flood plain to the north of Lake Pontchartrain Basin that are suitable
for development.

As demand for residential and recreational opportunities increase around
the lake developers begin to invest in projects to meet these
expectations. Many of these projects were i1l conceived since they
failed to consider the natural setting or environmental constraints
present such as flooding, shoreline erosion, subsidence and poor water
quality. When the developer came to the regulatory agencies they were
not prepared to address these problems in a comprehensive manner. As
a result, he was confused and often times bitter because there were
not detailed guidelines to foilow. Consequently, lengthy delays occurred
in reviewing permit applications and several projects were scraped after
much planning and money was expended. This frustration and costly delays
could have been avoided if a detailed basin plan had been in place that
clearly set forth what a developer was expected to do to meet the
environmental challenges in a particular area of the basin.

69



With these facts in mind, the formal special area management planning
process was jnitjated in 1982 when two local citizens groups, the Civic
Council of East Jefferson along with the Pontchartrain Shores C(ivic
Association submitted to the administrator of the Coastal Management
Division of the Louisiana Department of Natural Resources (CMD/DNR),
“A proposal for the nomination of Lake Pontchartrain to be designated
as a Special Area”, The nomination was filed according to procedures
established in the Louisiana Coastal Resources Final Environmental I[mpact
Statement of 1980. These procedures provide a means for the designation,
utilization and management of special areas, as well as for formuTating
guidelines and precedence of uses for each area.

The following year a regional conference was held to address the many
environmental, economic and political factors influencing the future
vitality of the basin. The outcome of this conference was increased
awareness of the problems threatening the integrity of the Lake Pont-
chartrain-Lake Maurepas estuary. This served as an impetus for the
Louisiana Department of Natural Resources to initiate the formal identi-
fication and examination of regional problems to be considered by the
recently nominated Lake Pontchartrain Task Force by Governor Edwin
Edwards.

The Task Force is composed of seventeen members representing the eight
adjacent parish governments as well as state and federal agencies, pri-
vate industry, and public interest groups. The Targe number of repre-
sentatives is an indication of the complex physical and political nature
of this estuarine system.

Description of the Pontchartrain Basin

The Pontchartrain drainage basin represents an area of over three million
acres of coastal land and water between the Mississippi and Pearl Rivers
(Coastal Environments, Inc., 1984), The area is made up of Pleistocene
terraces and uplands north of Lake Pontchartrain, and the Mississippi
River deltaic plain forming the southern portion. A large area of shallow
estuarine open water dominates the region which includes Lakes Maurepas,
Pontchartrain and Borgne. In addition, the New Orleans urban/industrial
area encompasses the southern shoreline of Lake Pontchartrain.

New Orleans comprises the major urban/industrial center, and is the
only major city the d. S. built entirely in a flood prone area. The
industrial corridor between New Orleans and Baton Rouge is one of the
largest port complexes in the world. Together the urban and industrial
growth of the area is placing the Lake Pontchartrain estuary in jeopardy
by threatening expansion into surrounding wetlands, decreasing water
quality and depleting its natural resources.

Much of the northern area of the basin falls outside of the Louisiana
Coastal Zone Boundary as defined by Act 361 of 1978, as amended (La.
R.S. 49:213). Therefore, the actual study area under consideration
for special management under jurisdiction of the Louisiana Coastal Re-
sources Program is comprised of all areas below the 5 ft. contour line.
with the exception of fastlands (unless the activity is determined to
have a direct and significant impact on coastal waters). The study
area under management consideration comprises an area of approximately
1.1 mitlion acres of which the major components are 46% estuarine open
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water, 14% cypress-tupelo swamp, 11% urban/industrial, 8% intermediate
and brackish marshes and 7% upland oak-pine forests (Coastal Environments,
Inc., 1984). Five major rivers flow into Lakes Pontchartrain and Maurepas
and contribute approximately B50% of the freshwater supply dinto the
estuary. The remaining freshwater fnput is derived from swamps and
wetlands in the basin (Van Beek et al, 1982). The Mississippi River
no Tonger contributes freshwater to the system, due to the leveeing
of the banks, except during times of high water when the Bonnet Carre
Floodway is opened to prevent flooding of the New Orleans area. Marine
waters enter via the Rigolets and Chef Menteur Tidal Passes, and the
Inner Harbor Navigation Canal (IHNC) of New Orleans. Salinities range
from 0 to 8 ppt depending on the wind, tides and freshwater input.
Circulation is dominated by wind with tides being important in the eastern
portion of Lake Pontchartrain (Stone et al, 1980).

Environmental Issues

The major environmental issues to be addressed by the Lake Pontchartrain
Task Force are three inter-related problems of water quality, urban
development and loss of wetlands. The greatest source of pollutants
affecting water quality originate from the southern shore parishes of
Orleans and Jefferson, and to a lesser extent from the north shore area
of 5t. Tammany Parish., These pollutants are from three main source
categories; 1)} urban runoff, 2) sewage discharge that is treated to
less than acceptable levels, and 3) discharges from marine facilities
(Schurtz and St. Pe, 1984). A decline in water quality has been docu-
mented by Stone et al (1980), who found nutrient inputs to be fncreasing
in recent times, with nearly a doubling of phosphorus loading into Lake
Pontchartrain since 1900, and a significant increase in water turbidity
since 1953. This can be directly attributed to land use changes from
areas that were predominantly forested woods and swamps to agricultural
and urban uses resulting in increased runoff, sediment and nutrient
loading (Turner and Bond, 1980).

Water gquality has also been significantly affected along the south shore
by the extensive urbanization since the 1950's of a former wetland.
Eleven outfalls occur along this shoreline which results in septic condi-
tions during periods of high rainfall.

Two manmade waterways, the IHNC and the Mississippi River Gulf Outlet
have allowed the increased entrance of salt water into the system. This
has allowed higher than normal salinities to develop, which in turn
have caused increased mortality of cypress swamps and loss of fresh
marsh. In addition, zones of low dissolved oxygem have been found in
relation to a salt wedge during the summer months when freshwater input
is lowest {Coastal Environments, Inc. 1984),

Increased turbidity levels have been attributed to increased land clear-
ing and development, as well as the dredging of Rangia clam shells.
However, the physical effects of shell dredging have been shown to be
temporary in the water column, with more deleterious effects cccurring
on the bottom sediments. As the dredge material settles, the bulk den-
sity of the bottom s reduced to a fluid consistency thereby permanently
disrupting the habitat of benthic organisms by allowing the larger ones
to sink in the sediments. In all areas of Lake Pontchartrain where
shell dredging is allowed approximately 44% of this fluid mud has been
found to persist on the bottom, thereby reducing the overall productivity
of the benthic community and the estuarine ecosystem (Sikora et al, 1981).
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During the past 25 years, wetland habitats have decreased by approx-
jmately 13% in the Pontchartrain-Maurepas Basin due to natural and man-
induced causes. The loss of wetlands is a continuing problem for sev-
eral reasons: 1) reclamation for agriculture and development, 2) canal
dredging for oil and gas exploration, 3} saltwater intrusion, 4) shore-
line erosion, 5) subsidence and 6) sea level rise (Coastal Environments,
Inc., 1984). A1l of these factors with the exception of sea level rise
can be managed to some degree by a comprehensive systems approach to
wetland management.

Role of the Regulatory Program

During the 3% year period since the inception of the LCRP, 261 Coastal
Use Permits have been issued in the Pontchartrain-Maurepas Basin. Of
these, 29% included dredging, 22% included residential or commercial
development, 19% water and erosion control projects, and 10% were for
oil and gas exploration. An activity of particular concern with potential
impacts on wetlands as well as water quality, has been the construction
of marina developments along the Pontchartrain shoreline and adjacent
tributaries.

The policy of the LCRP has been to encourage the location and develop-
ment of marina community developments in non-wetland areas. Three recent
marina projects exemplify this land use policy on the north shore of
Lake Pontchartrain.

The first of these to fall under the jurisdiction of the LCRP was the
Port Louis Marina Community which was granted a permit in 1983 after
approximately a year of negotiations. This development fis located on
300 acres of agricultural land which had formerly been wetland. The
area had been drained in 1965 and most recently used as pasture, Permit
conditions placed by the LCRP dincluded the construction of hurricane
protection levees, canals designed to enhance circulation, vegetation
shoreline stabilization, a beach nourishment program, a stringent water
quality monitoring program, tertiary sewage treatment, and a phased
construction program which will allow sufficient review of compliance
with permit conditions.

In 1983, a similar development, Rigolets Estates, was granted a Coasta)
Use Permit to construct a 332 acre marina community in a spoil disposal
area adjacent to the Rigolets Tidal Pass. Similar permit conditions
to those issued for Port Louis were placed on this project. Most re-
cently, Marina del Ray, a much smaller yet equally innovative marina
development was permitted to construct a 318 slip floating marina on
the Tchefuncte River, a northern tributary to Lake Pontchartrain. The
primary location for this project was an abandoned ship building turning
basin and associated spoil areas along the river bank. The marina head-
quarters and future condominium development are designed to be pile
supported structures, with an elevated causeway traversing a fresh marsh
area to connect the marina with the adjacent highway. For all three
projects less than 0.5% of the total area directly impacted wetland
habitats. This was only made possible by lengthy negotiations with
the Louisiana Coastal Management Division and other agencies. The average
time for initial application to issuance of the Coastal Use Permits
for these projects was approximately nine months.

12



Conc¢lusion

If the Pontchartrain-Maurepas Basin had been a Special Management Area
with specific gquidelines for each Environmental Management Unit (EMU)
within the basin the review of these three projects would have been
quite different. The entrepreneurs in each case would have had a much
clearer understanding of what type of activity could be conducted 1in
each EMU and what was expected of them early on in the process. For
instance, in those areas where submerged grassy beds are found, guidelines
that would minimize fmpacts on this fragile habitat would have been
in place. Any dredging for a boat channel would have been inappropriate
for this area. Guidelines for other areas, such as the previously drainad
wetlands the Port Louis development occupied, would have been designated
for increased development due to previous impacts. Because this former
wetland no Tonger played a vital role in the ecosystem it was suitable
for residential and recreational uses. Costly delays and expenses present
in all three projects could have been reduced if specific guidelines
had been in place to assist resource managers and developers in selecting
the most environmentaly suitable areas.

In the process of establishing Special Management Areas other things
such as over lapping jurisdiction among resource agencies will become
apparent. 0Often times multiple jurisdiction has led to poor management
decisions, denial of responsibility for resource decline, and poor en-
forcement.

What are the chances that the FPontchartrain Basin will be designated
a Special Management Area with specific guidelines to provide for more
informed resource decision making?

After all the meetings, discussions and issues are debated, it may be-
come apparent a consensus cannot be reached on a management scheme for
the basin. It may become obvious that local governments and special
interest groups are still too concerned about each other's motives to
make compromises or agree on a set of management guidelines. In the
past, the oil and gas industry has been concerned about local government
acquiring additicmal authority over uses of state concern, such as the
siting of ofl and gas wells extracting additional revenues from produc-
tion. Local governments on the other hand, have generally felt power-
less to influence this industry, they have always been concerned about
the state's authority in this area.

It may be 1impossible to reach a consensus because elected officials,
influential citizens and agency representatives hold divergent views
on important environmental issues facing the lake system. It is ap-
parent that residential developers, crabbers and fishermen have con-
flicting opinions on the reasons for poor water quality in the lakes.

Members of the environmental community are frustrated with both the
lack of cooperation received from federal and state government in ad-
dressing the problem. Some environmentalists doubt whether the present
legal jurisdiction is sufficient to solve the problem. Other concerned
citizens, question the will of both local and state government to take
a strong stand that may be contrary to the financial well-being of min-
eral and development interests in the basin.
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Given all these views, it is possible no consensus will be reached re-
sulting in an aborted attempt to establish more specific guidelines.
If specific guidelines cannot be agreed upon the effort may turn out
a set of non-specific guidelines that are legally unenforceable. This
would lead undoubtly to increased frustration with governmental processes
to solve renewable resource issues.
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THE FEDERAL CONSISTENCY GAMBLE
Nan Evans

0ff§ce of Ocean snd Coastal Resource Management
National Oceanic and Atmospheric Administration
Washivgton, DC

The fundamantal themes of coastal zone manaJement are strikingly similar
to those of yambling - risks, resource supply and resource value. Tne
risks in the coastal zone are clear, They include the risks of impacts
on natural resources, on past and future capital investments, on Che
decisionmaking power of public and private interests, and on the uptions
and alternatives available to these decisionmakers,

The federal consistency process established by Section 307 of the Coastal
Zone Management Act of 1972 (CIMA) has been characterized as a unigue
experiment in cooperative federalism and as a mandate for coordination
and consultation. But, federal consistency is alsc a risk managyement
tool. When envisioned by the Congress when the CIMA was passed, federal
consistency was an attempt to protect the investment of federal funds to
be spent on the development of state coastal zone management programs,
to protect state planniny efforts from uncoordinated and inconsistent
actions which could adversely impact coastal resources, and to protect
the ability of the states to implement their federally approved coastal
zone management programs.

The CZMA requires each federal agency conductiny or supporting activities
directly affecting the coastal zone to conduct or support those activities
in a manner which is, to the maximum extent practicable, consistent with
the federally approved state coastal zone wanayement programs (Section
W7(c){1) and (2)}. The CZMA also requires that federally licensed or
permitted activities affecting land or water uses in the coastal zone,
including activities described in detail in Quter Continental Shelf (JCS)
exploration, development and production plans, be conducted in a manner
consistent with federally approved state coastal management proyrams

The views in this paper are those of the author and do not necessarily
represent the official views of the Mational Oceanic and Atmospheric
Administration.
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{Section 307(c)}{3)(A} and{B)). In addition, federal assistance funds
for state and local government projects affecting the coastal zone imay
not be allocated unless the proposed project has been certified as
consistent by the state (Section 307(d}).

Tep Billing Events

A number of recent federal consistency events have received top billiny.
In January, 1984, the U.S. Supreme Court decided in Secretary of the
Interior et al. v. California et al, (104 S. Ct. 656} that OCS lease
sales are not activities which "directly affect" the coastal zone and
are, therefore, not subject to the federal consistency requirements of
Section 307(c¢){1} of the CIMA, Swift action by a number of U.S. Senators
and Representatives followed., Legislation was introduced in both Houses
to overturn the Supreme Court's decision by amending Section 307 of the
CzMa (H.R. 4589 and S. 2324). Strong opposition to the proposed legisla-
tion by the Administration and a number of industries developed quickly.

At the same time, the National Oceanic and Atmospheric Administration
(NOAA), in response to the Supreme Court's decision, began deliberations
on whether the existing regulations would need to be revised., In an
Advance Notice of Proposed Rulemaking {ANPR) published on June 1, 1934,
{49 FR 22825}, NOAA asked four questions:

1. Are any federal activities outside the coastal zone,
other than 0CS leasing, subject to Federal consistency
requirements?

2. Should NOAA develop a regulatory definition of "directly
affecting"? If so, what should that definition be and what
legyal support is there for that definition?

3. Should NOAA adopt new regulations to encourayge early
state/federal collaboration, in order to help assure that
subsequent activities can be conducted harmoniously with
state coastal management programs?

4. Are other changes to NOAA's federal consistency
regyutations needed?

The public comment period ended on August 31, 1984. NOAA is currently
analyzing these comments and considering whether to commence formal
rulemaking.

In another area of major events, ten appeals to the Secretary of Commerce
to override state consistency objections {under 15 CFR 930, Subpart H)
have been filed since December, 1982. Three appeals involved state
objections to UCS exploration, development and production plans in the
Santa Barbara Channel of Southern California. Four appeals were filed
on state objections to Corps of Enyineers' dredge and fill permits for
marinas and other small developmeat projects in North Carolina, San
Francisco Bay, and Washington State. Another appeal was filed on an
objection by the California Coastal Commission to the abandoment of a
railroad line in Nerthern California. The City of Hudson filed an appeal
on an objection by the State of New York to federal assistance for a
yasification plant to be located alony the Hudson River. In a multiple
action, the Corps of Engineers filed an appeal to objections raised by
six states to a number of the Corps' proposed nationwide permits. These
appeals are currently under review Dy the Secretary, The Secretary's
decisions will be announced to the parties and in the Federal Register.
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How Do You Play The Game?

For those who play the game or want to know how, the rules are found in
the National Uceanic and Atmospheric Administration's (NOAA) regulations
at 15 C.F.R, 930.

Who Are The Players?

The “high rollers" include those federal agencies with responsibilities
for resource management, protection and development, and for advancing
the national interest in defense, economic well-being and environmental
protection; the States; and the major industries with investment in the
resources of the coastal zone and the OCS. Besides the "high rollers"
there are alot of "mom and pop" players affected by the federal consis-
tency process: including the small marina developer, towns tryiny to
solve sewaye treatment probiems, individuals improving or protecting
residences, and citizens concerned about the quality of the coastal
environment,

what Are The Odds Of Winning?

Perhaps the simplest, most pragmatic definition of a "win" is when all
interested and affected parties can agree on whether and how a proposed
project can go forward.

In 1982 NOAA conducted an infurmal telephone survey to find out how well
the federal consistency system was working - just what were the odds?

0f the approximately 300 to 400 federal agency actions reviewed by the
states for consistency during 1982, under Section 307(c}(1} of the CZMA,
there were objections in approximately 3-4% of the cases, Of the approx-
imately 6500 to 7500 federally lticensed and permitted activities reviewed,
under Section 307(c}{3)(A) of the CIMA, objections occured in about 2%

of the cases. Of the approximately 500 federally licensed and permitted
activities described in detail in OCS plans reviewed by the states under
Section 307(c¢)(3}(B), odbjections occurred in approximately 0.5% of the
cases. And finally, of the approximately 600 federal assistance proposals
reviewed under Section 307({d), the states objected in about 0.5% of the
cases.,

In 1984, NOAA began a comprehensive review of the federal consistency
process to learn more about the implementation of the federal consistency
process. {See 49 FR 35541-35542, September 10, 1984, for discussion of
the elements of the study.)

Preliminary results based on an examination of NOAA's files of objections
show a total of 97 unresolved objections by the states durinyg 1983, with
the Corps of Engineers and the Department of the Interior as the "big
losers". {See Table 1). {States are required by NJAA regulations to
notify NOAA whenever they do not comcur on a consistency determination

or certification, There is no regulatory reporting requirenent on states
to report concurrences or total number of federal activities reviewed for
consistency. NOAA has no regulatory reporting requirements applicable

to other federal agencies.)
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TABLE 1. Federal Consistency Ubjections - FY 1983 *

Federal Section 307 cateyory
Agency (1) ()(3)(A)___ (c)(3}(B) _(a)
Corps of Engineers 421 **  948[79] 0 1]
Navy . L L D
Air Force 0 0 0 0
Coast Guard 1] O 0 0
Minerals Management Service 9[5] 4131 0_
Bureau of Land Management 210 8 b 0
National Parks Service 1[0 0 0 0
Forest Service 1[0] o~ 0 0_
National Marine aL4] 0 Q 0
Fisheries Service e o
Environmental Protection 1raJ o "0 0
Agency . -
Housing and Urban 0 5] [ 0
Development o .
General Services 1L 0 0 0
Administration . L
Federal Aviation 0 ] 0 11 0]J
Administration e
Federal Highway 0 ae] 0 2]
Administration i
Federal Railway 1fo] 0 0 0
Administration o
Interstate Comnerce a 1[0] u 0
Commission

Total ~24[12]  9s2[81]~ ~~ " 4[3] KNy

* This is preliminary data only. NOAA s in the process of confirming
this information through the Federal Consistency Study. The data
does not include the total number of actions reviewed for conistency
by the states.

*+ Ipitial Objections [Unresolved Ubjections]

Is The Table Rigged? Is The Wheel Unbalanced? Do The Statistics Tell All?

NOAA can't currently answer these questions, but more gualitative and
quantitative information is beinyg gathered as a part of the Federal
Consistency Study. Statistical information on the federal consistency
process cannot fully illustrate or describe how the federal consistency
process actually works. For example, a compilation of statistics on
concurrences and non-concurrences can provide little insight into the
informal negotiations which have occurred between the various interests,
the development of conditions and mitigation measures to achievea consis-
tency concurrence, ar the substantive areas of conflict between interests.
Likewise, a compilation of statistics can of fer little yuidance on how

to remedy any problems or to improve the process. Therefore, NUAA's
Federal Consistency Study is drawing information from a large variety



of sources and will specifically examine the experiences of affected
parties regyarding, for example, the average length of time for state
consistency reviews, the use of pre-application conferences and early
coordination mechanisms, the use of conditional ang general concurrences,
and experiences using negotiations and/or mediation to resolve conflicts,

The Federal Consistency Study will inciude;

(a) Statistics on the numbers of concurrences and
non-concurrences on consistency determinations

{prepared by federal agencies for Section 307(c)(1)
activities) and certifications (prepared by applicants

for federal licenses and permits under Section 307(c)(3)
activities and financial assistance under Section 397(a) )

{a) brief summaries of consistency cases considered
especially siynificant by the states, the federal
agencies, and/or other interested parties;

(b) a compilation of information, to the extent it is
available, regarding the administration of the federal
consistency process; and

{c} brief summaries of major issue areas identified by
states, federal agencies, industry groups, and public
interest groups.
NOAA anticipates having the Federal Consistency Study available by
Spring, 1985,

A Quick Glance At The Players Hands

A preview of issues which may need to be addressed through administrative,
regulatory, or legislative means can be yained by reviewinyg the comments
NOAA received on the Advance Notice of Proposed Rulemaking. Although
NOAA has not completed its review of these comments, they are available
for public inspection at the Office of Ocean and Coastal Resource
Management in Washinyton, D.C.

The Final Score????

The results of the Federal Conistency Study will no doubt provide a
better information base upon which to make decisions about &ny problems
and solutions, but the final solutions will probably be lonyg in coming.
The issues are likely to be hotly debated in the rulemaking arena and
the legislative arena when the CIMA is considered for reauthorization
in 1985. Only the truly adventuresome game player would attempt to
predict the outcome now.
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IMPLEMENTING THE COASTAL BARRIER RESOURCES ACT
Frank McGilvrey

US Fish and Wildlife Service

Implementing the Coastal Barrier Resources Act

This paper discusses Department of the Interior (DOI) responsibilities
under the Coastal Barrier Resources Act (CBRA) and where we are with
implementation two years after passage of the law,

Through CBRA, Congress has declared that not only are coastal barriers a
very important and unigue natural resource, bhut that they are gemerally
unsuitable for development. The law recognizes that many federal programs
have encouraged unwise development. In a move to prevent further
subsidization of such development, CBRA established a Coastal Barrier
Resources System (System) of 186 unprotected, undeveloped coastal barriers
on the Atlantic and Gulf Coasts. Within this System, with a few specific
exceptions, all Federal expenditures and financial assistance are banned.

tach of the some thirteen Federal agencies impacted by CBRA have the
responsibility of incorporating the law's requirements into their programs
and palicies, CBRA requires that each agency certify annuatly to the
Office of Management and Budget (OMB) that it is in compliance, OMB in
turn must certify to Congress that all Federal agencies are in compliance.

It is important to note that only Federal expenditures and financial
assistance within the mandated units gf the System are affected. State,
local and private expenditures are not affected.

A number of specific responsibilities were delegated by the Act to the
Secretary of the Interior. The Secretary has redelegated most of these
responsibilities to the Fish and Wildlife Service (FWS) or the National
Park Service (NPS). The status of these responsibilities is the focus of
this paper.
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sec. 4{a}(2) of CBRA allowed landowners of quatified areas to voluntarily
add their lands to the System. This provision expired on October 18, 1983,
without being used.

Sec. 4(b)(1)(2) provided guidelines for distribution of maps of the System.
Maps are available for review at pertinent U.S. Fish and Wildlife Service
Field and Regional offices and State and local jurisdiction offices. These
maps may be purchased from the U.S. Geological Survey.

Sec. 4(c)(l) authorized minor and technical adjustments of unit boundaries
within 180 days of enactment., A very strict interpretation of this
provision resulted in 17 minor additions and 2 minor deletions within 19
units. Any further change to the Coastal Barrier Resources System requires
amending of the Act except as provided for in the next part.

Sec. 4(c)(3) requires the Department to adjust unit boundaries, if
necessary, at five year intervals to account for natural forces. The Fish
and Wildlife Service will carry out the first iteration of this requirement
in 1987. Any changes will be based on a comparison of 1982 aerial
photography with new photography in 1987.

Sec. 6 lists the specific exceptions to the general ban on Federal
expenditures within the System. They are divided into two categories;
activities allowed without condition, and conditional activities.
Conditional activities must meet the three purposes of the Act. Those
purposes are to minimize:

1. Loss of human life;
2. wastaful Federal expenditures;
3. damage to fish, wildlife and other natural resources of the System.

Non conditional activities include:

1. Certain energy activities;

2. maintenance of shipping channels;

3. maintenance of essential roads and utilities;
4. essential military activities;

5. Coast Guard facilities and activities;

Conditional additional activities include:

1. fish, wildlife and recreational projects;

7 air and water navigation aids;

3. Land and Water Conservation Fund and Coastal Zone Management
Act activities;

4. scientific research;

5. emergency Disaster Relief;

6. maintenance of non-essential roads and utilities;

7. nonstructural projects for shoreline stabilization,

Prior to obligating Federal funds for any of these exceptions, the agency
must consult with the U.S. Fish and Wildlife Service, Department of the
Tnterior. The role of the FWS under Section 6 of CBRA is similar to its
consulation role under Section 7 of the Endangered Species Act. When the
FWS receives a request for consultation on an expenditure contemplated by a
Federal agency, the FWS prepares an opinion as to whether the proposed
expenditure fits within one of the Section 6 exceptions and is therefore
legally permissible under CBRA. If a proposed activity is conditional, the
FWS provides a further opinion on whether the activity meets all three
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purposes of CBRA. The action agency then utilizes this opinion in
determining whether to proceed with the proposed expend..ur.

An Qctober 6, 1983 Federal Register notice provided DOI palicy and
guidelines on Federal programs affected and the FWS proposed consultation
process. I[nternal guidance has also been developed.

Fourteen federal programs have been identified as being affected by the
exceptions. Each concerned agency has designated a {BRA coordinator and
has developed policies and guidelines to implement the consultation
requirement, Most of the consultations to date relate to channel, road and
utility maintenance. One hurricane, Alicia in Texas, has occurred since
CBRA became law. To avoid any delay in implementing the emergency
procedures of Sections 305 and 306 of the Disaster Relief Act, the FWS
participates on the Disaster Relief teams and waves formal prior
consuyltation for these activities. Permanent repair or replacement of
public facilities on CBRA units with Federal Emergency Management Agency
{FEMA) funding requires formal consultation. A smooth and effective
consultation process has been developed with FEMA as the result of the
Alicia experience,

Most consultations have been free of serious controversy. The most serious
controversy to date has involved the reconstruction of a section of State
Highway 87 in northeast Texas. The FWS was of the opinion that this
segment was non-essential and repeated reconstruction due to hurricane
damage was a waste of Federal money and threatened human life. The Federal
Highway Administration disagreed with this opinion and will fund
recaonstruction.

Section 10 is a three year study required of DOL. A DOI study group
chaired by the Natignal Park Service, and including the Fish and Wildlife
Service, and U.5. Geological Survey, with participation of representatives
from other affected Federal agencies, is doing the study. CBRA requires
two broad results from the Study:

1) Recommendations for the conservation of the fish, wildlife and other
natural resources of the System, based on an evaluation and comparison
of all management alternatives and,

2} recommendations for additions to, or deletions from the System.
To fulfill the management alternatives requirement, the Study Group has:

A, designated individuals to prepare chapters on the resources of
coastal bharriers, direct and indirect Federal programs impacting
the barriers, permitting, the tax code, and Federal acquisition
programs;

B. designated four Regional Study Leaders to review the effectiveness
of State and ltocal programs;

C. developed revised criteria for proposed substantial additions to
the System. Broadly these additions may include:

1. additional wetlands associated with present units;
2. otherwise protected areas such as refuges and parks;
3. barriers within large embayments; e.g. Chesapeake Bay, Tampa

Bay, Naragansett Bay;
4, features functioning as barriers; e.g. - Florida Keys, mixtures
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of consolidated and unconsolidated materials as found in New
England, and mangroves in tropical and subtropical areas;

5. other geographical areas, including the Great Lakes, West
Coast, Caribbean, Alaska, Hawaii, and Pacific Territories.

Drafts of the chapters relating to management alternatives are nearly
completed. Proposed additions to the System have been reviewed by the
affected States. In January 1985, a Federal Register notice will

announce the availability of the draft study ang maps for a 120 day public
review. The Governors of the affected States will be solicited for their
pasition on the study and the proposed changes to the System.

From the results of this review, a final report and atlas will be
transmitted by the Secretary of the Interior to Congress in October 1985.
Any changes in CBRA or additions to or deletions from the System will
require action by Congress.

Conclusion

It is still too soon for definitive measurement of CBRA's impact, However,
certain trends can be seen.

In general, those areas in the System with no development or access may
remain undeveloped. Some units on coastal barriers already partially
developed and accessible are being developed without Federal assistance.
Many loopholes, such as casualty Tgsses and the exceptions, still permit a
drain on the Federal Treasury.

Because CBRA only relates to undeveloped coastal barriers, the Federal
presence on developed coastal barriers remains very large. A major
hurricane could have a substantial impact on the Federal treasury. The
very major question of how to handle this issue is unrasolved. It will be
addressed at the January 1985 Conference on the Management of Developed
Coastal Barriers in Virginia Beach, Virginia,

CBRA is a framework. State and local jurisdictions must compliment it if
the concept is to be effective. It is a new approach. It is not perfect
and does not completely meet the purposes of the Act. But at least it
reverses the dichotomy of the Federal government acquiring coastal barriers
to stop development on one hand and providing assistance for new
development on the other. We must have State, local and public support and
action to further expand the effectiveness of the concept.
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SHORELINE EROSION AND REGULATORY PROCEDURES
IN THE LOS ANGELES AREA

John S. Hale

President
Coastal Engineering, Inc

General Information

I don't know of ancther county
that has a procedure for building
and safety plan check like the
County of Los Angeles, Their
Building and Safety plan check
procedure includes a policy that
any structures built on the shore-
line must have a Coastal Engineer-
ing report.

That report involves, determina-
tions of design waves, a minimum
beach profile, or what we sometimes
call a design beach profile, design
tides and a number of parameters
involving the height, depth and
length of protective seawalls

and protective structures. [t

is these calculations that are
necessary to build a seawall, a
pile structure or any type of
structure to support and protect
the buildings that are built on
the beaches of Los Angeles County.

I would like to talk specifically
about the area of the coastline
between Santa Monica and the
Ventura County line. Most of this
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area is referred to as Malibu.
There is a small area just West
of Santa Monica that is often
referred to as Pacific Palisades.

The pracess of plan checking
involves four or five very impor-
tant disciplines. It includes
the geologist that is primarily
concerned with the slides in

the area. It includes the struc-
tural engineer, who does the
basic design. It includes a
soils engineer who determines
what passive and activity and
soil loads are involved and what
the s0i! can stand, andit includes
a coastal engineer, who provides
informatian that was aforementioned,

The coastal engineer may also

do the structural work, the scils

engineering and the surveying, It
depends on what his background is.

The surveyor is a registered
surveyor or a registered civil
engineer that is a specialist in
shoreline surveying. He is not
Just a civil engineer that has had
surveying 1A or 1B in college.



The surveying knowledge required
to do good work on the shoreline
requires some background in
geodetic surveying and a keen
knowledge of surveying equipment
and methods. He also has a

keen knowledge of the accuracies
needed to establish base lines,
cross-sections, range lines

and determination of distances
and elevations under all sorts of
adverse conditions. The reason
1 emphasize these qualifications
is because there is a tendency
to assume that the surveying
accuracy for beach surveys does
not require the technical know-
ledge that of more sophisticated
upland surveying. I would 1ike
to make it clear that surveying
the shoreline requires a lot
more sophistication than the
ordinary tract or upland surveys.

The reader should be aware of
some of the problems that exist
in the Los Angeles County., In
the first place, we have a tidal
change that can be as large

as 10 feet. The tides may extend
a distance of more than 2 feet
below mean lTower low water to

a point more than 7 feet above
mean lower Tow water datum.

The beach is generally made

up of three parts. As you walk
towards the ocean, you walk
across a flat section that we
refer to as the backshore beach.
Then the observer intersects the
shoreline that steepens toward
the water. This slope is called
the foreshore slope. It ranges
in the Malibu area from about
+1 foot above mean lower Tow
water to an elevation of +11

or +12 feet above mean Tower
low water. The slope below the
foreshore slope flattens and
extends into the turbulent surf
zone. This slope will not be
as flat as many beaches in
California, but if often has a
slope of around 35 feet horizontal
to one foot vertical.

Scores of surveys in this area of
the shoreline in Malibu show

that the beach is not continuously
eroding or accreting, but is
oscillating around an average
position. This oscillation amounts
to approximately 80 feet. That

is to say it oscillates about

40 feet con either side of an
average. Because of the shoreline
oscillation and the fact that

the tide and submerged lands are
owned by the State of California
makes the engineer concerned

about intruding on State owned
lands. As a result, the policy

is to attempt to construct all
structures at least 10 feet shore-
ward of the most shoreward recorded
mean high tide line.

Most of the mean high tide Tines,
of course, are found close to
the average position of the fore-
shore stope. The mean high tide
Tines are about 1/3 the way up
the foreshore slope. It is this
part of the beach that erodes

and accretes. The foreshore
slope usually has the same rate
of slope as it moves. When the
shoreline does oscillate to an
extreme seaward or shoreward
position, it only remains there
for 3 to 4 weeks and it again
returns to the average position.
If you arbitrarily picked any
given day and went down to the
beach, the chances are that the
beach would be in its average
position. It is rare to find

it in either an extremely shore-
ward position or extremely seaward
position.

Therefaore, the engineer knows

at some point in time the shore-
line will recede to a minimum
position and he designs the build-
ing in a fairly extreme shoreward
position. This means that the
seawalls and the protective
structures that are ptaced on

the beach do rnot cause shoreline
erosion problems. This also
makes the size of the structures
needed toresistwave action smaller.



As a matter of fact, this policy
in the County of Los Angeles
started prior to 1965 when I was
asked to provide some type of
criteria or manual that would
protect the buildings along the
shoreline from falling in the
water. [ thought the problems

of getting structures properly
designed by private engineers
would be simply a matter of
1isting a number of distinguished
civil engineers and pass that
information out to the developers.
I quickly found out this was

not the answer. Most of the
civil engineering firms were not
interested in doing the design

of a $40,000 or $50,000 seawalls
for a single family dwelling,

At this point the reader should
be made aware of the fact that
in the Malibu area many of the
people are wealthy and, as a
matter of fact, many of the
peopie you would know if I gave
you their names because they
are internationally and nationally
famous. The property they own
is usually expensive and they
usually can afford and want

to afford first class shoreline
protection and they are willing
to pay for it. This situation
may not be the case in every
area of the United States but
since many parcels of property
and the houses on them are running
in excess of a million dollars,
it makes good sense to protect
them with the best protection.
Not to speak of the fact that at
times there is a danger to the
people living there,

In finding out that I could not
get private engineers to do

the coastal work, T decided

to teach classes in coastal
engineering and invite private
engineers to take the classes.
Therefore, when 1 truin people,
they learn how to use the
statistics the County of Los
Angeles has developed as a result
of a great many surveys over a
large number of years. In addition

to the surveys that have been
developed, wave design summaries
were provided. This enabled the
coastal engineer to caculate the
necessary wave loads for the dif-
ferent types of protective
structures without going through
huge massive studies of island
sheltering, defraction, refraction
and many other things that would
make a practical and economic
design difficult.

The purpose of this report is not
to deal with the engineers but
with the requlatory procedures
that are involved.

The next step then was to reguire
a private civil engineer that had
been trained to provide a coastal
engineering report to determine
the necessary parameters for the
protective structures.

In doing this he would provide

a report that would include the
necessary wave loads, wave uprush
heights, design beach profiles and
other things that would be needed
by the structural engineer to
complete the designof the buildings.

The coastal enginecring repart

was then reviewed by the County of
Los Angeles, coastal engineering
section, and the design was
reviewed by our building and safety
office and soils engineer. An
agreement was also worked out with
the State lLands Division of the
State of Catifornia. That agree-
ment was that they would review
the Plans and Specifications for
any new building to make certain
that there was no intrusion on
tide and submerged Tlands.

This turned out to be very valuable
because in the ensuing years when
questions arose iver tidal
boundaries, the tidal boundaries
had ulready been approved by the
State of California. And since
this agreement was very important,
the approval had to be issued prior
to the time that construction
started.
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During the winter of 1982-83, we
had the worse oceanwave storm
conditions that we have had

in many years. At that time the
County Building and Safety Office
surveyed all the structures that
were damaged. There were 59
structures damaged that had been
processed through the County
Engineer-Facilities Office. Of
all the 59 damaged, only 1 was
designed and built after 1965.
The significance of this is that
it was 1965 when the coastal
engineering reviews were requested
for coastal structures. After
this program was instituted in
the County Engineers Office there
have been over 2,000 shoreline
structures built and only 1
failure.

The County of Los Angeies is

now in the process of preparing

a complete manual covering the
engineering methods and parameters
‘that are being used. This has

not yet been published and the
details of these procedures will
be made public in probably the

not too distant future.

In my 30 some years of doing
this work, 1 have never met a
single individual who had enough
knowledge to do an adequate job
on all facets of the structural
design. It takes a team in-
volving a coastal engineer,
surveyor, soils engineer,
geologist, and a structural
engineer or at least a civil
engineer with a sufficient back-
ground in structures to do the
necessary work to complete this
type of work. The team effort
has obviously been successful
and the procedures and processing
details need not be cumbersome
but can be worked out in a way
in which the turn-around time

is not a disadvantage to the
developer.

As a matter of fact, from the
economic standpoint, the insurance
rates in the Malibu area for
storm damage is the lowest of

any place in the United States.
Secondly, many structures that
people have attempted to place
during my many years of service
have been structures that would
have cost 2 or 3 times what they
needed to cost if it were not
for accurate coastal engineering
work. No matter how big something
is built, if the knowledge of
the shoreline geomorphology is
not clearly evident, then the
developer will be wasting his
money, and it is not necessarily
true that the bigger is better.
Sometimes the huge massive
structures still don't work
because the engineers did not
realize certain facts about the
shoreline processes.

The final procedure in the
regulatory analysis of the County
of Los Angeles requires the
private Coastal Engineer to
inspect the structure and to

sign a statement that the
structure has been constructed

in accord with the plans and
specifications.

If an engineer is not willing

to accept this responsibility,
then, in my opinion, he has no
business doing this type of work.
If he isn't confident that the
structures will stand up, then
he shouldr't be involved.

As a matter of fact, the Coastal
Commission of the State of
California now requires that

an engineer certify that every
structure built will stand the
ocean wave storms of the winter
of 1982-83. 1T think this is

a very good requirement. It
puts the ball right into the
court of the civil engineer and
makes him responsibie. If he
isn't willing to be responsible,
then he has no business doing
the work.
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Introduction

The Mississippi coast is protected by a chain of barrier islands and
the Mississippi Sound -~ a large, shallow estuary connected to cthe
mainland by rivers, bayous, and wetlands. The area provides impurtant
wildlife habitat as well as a major source of recreation for coastal
resideuts and tourists. Mississippi’'s commercial and recreational
saltwater fisheries and tourist industry are all highly dependent upon
the health of this mariue ecosystem,

At the same time, Mississippi's ports and harbors, the primary sites
for heavy industry on the coast, form anm essential part of the State's
economic base. However, as was recogrized in national and State
legislation of the carly 1970's, uncontruled industrial development
can upset the crucial balance of the wetlands ecosystem and lead to a
number of other problems associated with use conflict.

National concern for the wise use and management of our coasta}
resources led to passage of the Coastal Zone Management Act of 1972,
and at the State level, fo passage of the Hississigpi Coastal Wetlands
Protection Law (1973) and Coastal Program. One result of
Mississippi's transition from a policy of wvircually unrestrained
industrial development tu the more recent balanced approach refiected
in these laws is the altered role of port authorities and industrial
development commissions in wmarine resource management. The purpose of
this paper 1s to examine the relationship between the industrial
development of port and harbor areas and Mississippi's relatively new
policy of marine resource management. It discusses conflicting
statutory mandates embedied in the enabling legislation of county port
authorities and commissions, and the vrelatively new Wetlands
Protection Law and Coastal Program.
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The first part of the paper relates the primary State framework for
managing marine resources, The second part discusses the role of
county port and harbor authorities in marine resource management. The
final section contains recommendations that would assist the
Mississippi legislature and other coastal resource managers in
clarifying areas of conflicting policy and jurisdiction to help
facilitate reasonable development of the State's coastal resources.

Migsissippi Coastal Wetlands Protection Law and Migsissippi Coastal
Program

The Wetlands Protection Law and Coastal Program jointly address the
managenment and use of coastal marine rescurces 1n Mississippi's three
coastal counties (Harrison, Hancock and Jackson), including all
adjacent waters within the three-mile territorial limit. These laws
exptess a public policy that coastal wetlands should be preserved,
except where the,alteration of a speciffc wetland would serve a higher
public interest. (Miss. Code §49-27-3) To carry out this policy, the
Coastal Program establishes a permitting procedure which 1is
administered by the Bureau of Marine RKesources {(BMR), under the
auspices of the Commission on Wildlife Conservation. The ultimate
decision to grant, demy, or condition a permit belongs to the
Commission, which de?ends heavily upon the advice and recommendations
of the staff of BMR.

Ostensibly, any activity that affects coastal wetlands is a regulated
activity and subject to the permit process. Since some activities
conducted outside the wetlands may affect the wetlands, a permit may
a2lso be needed for certain activities beyond the three country coastal
area or for activities on upland areas. However, not all activities
affecting coastal wetlands are subject to the permitting procedures of
the Wetlands Protection Law and Coastal Program. Only five types of
activities are specifically regulated: (1) dredging, excavating or
removing any materials from the wetlands; (2) direct or indirect
filling of the wetlands; (3) killing or materially damaging any
wetland plant or animal; (4) erection of structures which materially
affect the ebb and flow of the tide; and (5),erection of structures on
suitable sites for water—-dependent industry.

Furthermore, not all activities that fall within these five categories
are subject to the review and cowpliance procedure. As a result of
political pressures, nineceen exemptions from the permit process were
written lnte the Coastal Program. Five of these statutory exemptions
are particularly important to this paper: the Biloxi Bridge and Park
Commission, Biloxi Port Commission, Long Beach Port Commlssion, Pass
Christian Port Commission, Pascagoula Port Commissien, and any
wmunicipal or local port authorities; the activities of the Hancock
County Port and Harbor Commission affecting wetlands within its
jurisdiction; the activities of the Harrison County Development
Commission affecting wetlands within its jurisdiction; the activities
of the Jackson County Port Commission affecting wetlands within its
jurisdiction; and the actlvities of the Missisaiq@i State port at
Gulfport affecting wetlands within its jurisdiction.

The same section of the exemptions statute goes on to limit these
exceptions by stating:
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"All parties or agencies exempt from the
regulatory provisions, whether by name or
reference, when carrying out what would
otherwige be regulated activities in

Coastal Wetlands shall at all times adhere

to the policy as set forth in section 49-27-3
and each such agency shall further advise the
council [now the Commission] of all such
activities so that the council way be fully
advised ofgall activities in the coastal
wetlands."”

The Coastal Program sets out the specific procedure by which BMR must
be notified of any exempted activities that would affect the wetlands.
BMR 1is then required to make a finding that the activities are
conducted in accordance with the public policy o 0 the Wetlands
Protection Law before the proposed activity can begin.

The Coastal Program guides the decisions of the BMR by setting out
management goals, implementation procedures, and decision-making
guidelines. The goals are designed to promote decisions that balance
development with the environment. The first two goals are
illustrative of this attempt. The first goal provides for reasomable
industrial expansion on the coast that ensures that waterfront sites
are conserved for water-dependent industry. The second goal restates
the public policy of the Coastal Wetlands Protection Law of favoring
the preservation of the coastal wEEIands and ecosystems except where a
higher public interest is served.

All State and Federal agencies must carry out their responsibilities
in the coastal area in compliance with the Coastal Program. To ensu
this, the Coastal Program includes policy coordination procedures,
as well as enforcement proceduref3in the event that an agency proceeds
in a manner contrary to the MCP.

In making its decisions on permit applications and findings of
compliance for excluded activities, BMR and the Commission are
obligated to comsider a variety of factors. The public interest is
evaluated through a review of applicsble legislative or judicial
statements of public interest, precedent-setting effects, the national
interest, public comments, and provisions of any applicable plan.
Impact on the wetlands is assessed by examining the direct and
indirect effeets on the ecosystem, all intended and unintended but
reasonably anticipated impacts of the total proposed project, and the
preservation of natural scenic qualities. Economic interests are
considered by looking at the extent to which adverse impacts can be
aveided through modifications, the availability £ feasible
alternative sites and the need for a waterfront location.

Because of their economic and recreational importance, certain coastal
areas have been designated as speciahsmanagement areas (SMAs), for
site-gpecific planning and management. The decisions that go into
SMA planning are based on the same criteria as those used for permit
decisions at both Federal and State levels. They also allow coastal
resource managers to coordinate regulatory decisions with the
affirmative development efforts of the coastal program and of local
governments. These affirmative development efforts include among
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other things, energy facility siting, shoreline erosion and
mitigation, construction of public facllities such as sewer, water,
and drainageléwstems, and designation of areas for preservation and
resteration.

Five indugtrial and port areas have developed SMA plans, each managed
by the appropriate County Port and Harbor Commission: Port Biemville
Industrial Park, Fass Christian Industrial Park, Bayou Berna
Industrial Park, Pascagoula River Industrial Area and Bayou Casotte.
However, because SHA planning is voluntary, it will only be as
effective as the efforts put forth by the resource managers in the
special wanagement area.

The Role of County Port Authorities

The Wetlands Protectlon Law and Coastal Program together evidence the
intent of the legislature to promote decisions in the coastal area
that balance development with conservation of the environment. As
will be seen from the following discussion, that intent often leads to
conflicts that are difficult to resolve. A significant number of
industrial sites on Mississippi's coast arTe located in or managed by
port authorities. For example, Port Bienville Industrial Park,
covering 2,600 acres of county owned land, is managed by the Hancock
County Port and Harbor Commission; and the Bayou Casotte Industrial
Area and Pascagoula River are managed by the Jackson County Port
Authority. This part of the paper will focus on the effect of county
port authorities' decision-making for marine resource management.

gection 59-9-1 of the Mississippi Code, originally passed by the State
Legislature in 1956, sets as State public po %cy the expansion and
development of mississippi’s ports and harbors. In addition to vast
powers and duties to maintain and operate their harbors and ports,
county port commissions are given "full jurisdiction and control of
any and all lands lying within, or adjacent to, any river, bay or-
natural lake which are mnow, OT heretofore were, below the mean high
tide mark, and which lands lie within adjacent to amy port or
harbor” managed by the port authority. Such lands may also be
reclajmed by the port authority for operation and development of the
port.

Furthermore, a 1982 amendment of the Mississippi Code gives op¢
particular port commission the authority to lease certain acreages,
and 2 1982 amendment states further that such leasing for development
purposes serves a higher public interest in accordance with the Eablic
policy of the State as set forth in the Wetlands Protection Law.

Policy and Jurisdictional Conflicts

An analysis of the role of port authorities and commissions in
attracting Industry, considered in conjunction with the mandate of the
Wetlands Law and Coastal Program to balance economic development with
gound environmental mapnagement of Mississippli's marine resources.
reveals twe major problems: ambiguous, overlapping grants of
jurisdiction and unclear, sometimes conflicting statements of public
policy.

The public policy of encouraging development of Mississippi ports is
derived from a section of the Mississippi Code which was passed in
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1956, At that time the State government realized it was necessary for
Mississippl to supplement its primarily agricultural economy with
industry, for more balanced economic development. Ports and harbors
were a logical place to encourage such development. However, as
stated earlier, passage of the CIMA in 1972 and the subsequent passage
of the Wetlands Protection Law in 1973 reflected a recognition that
unwise develcopment in cecastal areas was resulting and im permanent,
adverse changes to coastal ecological systems, These laws
established a new policy of balancing economic development of
coastlines with t preserving of the ecological integrity of the
marine environment. Thus, after 1973, the State had two potentially
conflicting policies regarding the development of marine resources:
one, vreflected in the port legislation, favers the largely
unrestricted industrial development of port areas; the other reflects
the desire te protect and preserve coastal wetlands and their
ecosystems (of which port areas are a part) except where alteration of
a specific wetlapd would serve a 'higher public Interest.”
Unfortunately, not only is the public interest 1ll-defined, but
"higher public interest" is not defined at all,

A close reading of Mississippi's laws leads to the conclusion that che
State legislature intended for port development to fall under the wore
restrictive policy of controlled growth. For example, the first
stated goal of the Coastal Program provides for reascnable industrial
expansion and for ensuring the conservation of waterfront industrial
sites for water-dependent industry. Furthermore, since the 1982
amendment cited earlier speclally designates the development of
certain tracts of land to be of higher public interest than preserving
those wetlands, it 1s arguable that the legislature intended for other
wetlands in industrial areas to be developed in accordance with the
principles and guidelines of the Coastal Program.

Interacting with the conflicting public policles is the issue of
jurisdiction over the marine resources of the coastal ports. As
stated earlier, the Wetlands Protection Law exempts port authorities
from the need to secure a permit for regulated activities. However,
the code section states further that all exclusiogg are still bound by
the public policy provisions of the Wetlands Law,

The Coastal Program establishes a procedure for ensuring that the
excluded activities are in compliznce with the publie policy of the
Wetlands Protection Law. First, parties proposing to conduct
activities covered by the exclusions wmust notify BMR of the provisions
of the Coastal Program regulations under which the proposed activity
is excluded, and provide informatiom that demenstrates compliance with
the regulations. Within 30 days of such notification, BMR wust
prepare a set of findings based upon the same criteria that are used
to evaluate permits for regulated activities. These findings are then
provided to the party propesing the excluded activity as well as to
the Commission. If the findings conclude that the proposed activirty
is not 1in compliance with the public policy of ¥ tlands protection,
then the project cannot go forward as proposed. If the proposed
project 1is begun despite nmnegative findings by 2tjhe Commission,
enforcement action can be taken against the violator.

From the above review, it would appear that when port authorities make

decisions that affect coastal wetlands and would otherwise be subject
to the permit process, they are bound to follow the policy of the
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Wetlands Protection Law and the Coastal Program. Therefore, their
contrel over the marine resources within their jurisdiction is
inferior to the jurisdiction of BMR and the Commission.

However, 1f a local pourt authority does not share the coastal resource
management philosophy embodied in the Coastal Program and fails to
cooperate with positive coastal planning efforts, as 1Is often the
case, a tense political situation develops between State and local
government, with BMR, the Commission and the Attorney General's Office
being placed in the uncomfortable position of taking enforcement
measures against the local port authority and/or county board of
supervisors. In that instance, the courts may be called upon to
interpret the intent of the legislature with respect to auch policy
and jurisdictional conflicts.

Conclusion and Recommendations

To adequately protect the marine resources upon which the economy of
the coast is based, coastal resource managers must work rogether in
{mplementing Mississippi's Werlands Protection Law and Coastal
Program, These laws represent the culmination of many years of hard
work by people who recognized the increasing and often conflicting
demands upen our coastal resources. The Wetlands Protection Law and
Coastal Program were designed to provide a framework for
decision-making and conflict resolution. However, as pointed out in
the above discussion, apparently conflicting legislative mandates have
created potential problems, particularly in the area of industrial
development decision—making. To help remedy these inconsistencies,
the following recommendations are made:

{1) The statement of public policy in section 49-27-3 of the Wetlands
Protection Law should be more definitive. The exception for projects
which serve "a higher public interest" is vague and should either be
more fully explained or deleted.

{(2) Section 49-27-7, which exempts certain activities and entities
from permitting provisions of the Wetlands Protection Law, creates
unnecessary confusion., This section should be amended to make it
clear that this is a limited exemption from the formal permit
application process only, and that the Commission still has the
ultimate decision-making authority over wherher the proposed activity
itself will be allowed,.

(3) Since one of the goals of the Wetlands Protection Law and Coastal
Program provides for reasonable industrial expansion, SMA planning in
industrialized areas such as already existing industrial parks and
ports should be mandatory, rather than voluntary, with the Commissien
having ultimate authority over the development of these plans. They
should continue to be created in consultation with the 1local
governments, industries, etc., that are involved. However, the
Commissior needs to have the power to break a stalemate in the event
that a consensus cannot be reached on an issue,

(4} The enabling legislatioo of port authorities and of industrial

development commissions should be amended to reflect the policy of the
Wetlands Protection Law and Coastal Program.
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If the above recommendations were to be implemented, port authorities
and cther local coastal resource managers would be obligated to make
their decisions within the framework of the comprehensive Wetlands
Protection Law and Coastal Program, thus helping to prevent the
adverse impacts on the coastal ecosystem which have been found to
occur when parochial interests are made superfor to a coordinated
state plan.

*This paper 18 adapted from a Mississippi-Alabama Sea Grant Consortium
Publication (April, 1983) of the same title. The title, Mississippi
Marine Resource Management and Coastal Industrial Develgpment: An
Analysis of Conflicting Mandates by:

Catherine 1. Mills, J.D,

Sea Grant Fellow
Missigsippi-Alabama Sea Grant
Legal Program

Staff Attorney

National Advisory Committee
on Oceans and Atmosphere

M. Casey Jarman, J.D.

Acting Director
Mississippi-Alabama Sea Grant
Legal Program

Footnotes

lCoastal Zone Management Act of 1972, 16 U.5.C. $1451 {1974 and Supp.
1975-1981).

ZMiSSiBSippi Coastal Wetlands Protection Law, MISS. CODE ANN.
§49-27-3 (Supp. 12 1982). "Coastal wetlands" are defined as "all
publicly owned lands subject to the ebb and flow of the tide; which
are below the watermark of ordinary high tide; all publicly owned
accretions above the watermark of ordinary high tide and all publicly
owned submerged water-bottoms below the watermark of ordinary high
tide" and is interpreted to include the flora and fauna on and in the
wetlands, 1d.,§49-27-5(a), (b).

3MISSISSIPPI COASTAL PROGRAM (August, 1980),

4Mississippi Coastal Wetlands Protection Law, Supra note 2.

%1d., §49-27-9 through 57.

6MISSISSIPPI COASTAL PROGRAM, }11-4 (August, 1980).

"MISS. CODE ANN. §49-27-5 (Supp. 12 1982).

814, §49-27-7 (), (o). (p). (a), and (r).

1d., §49-27-7.

1d.

llzg,, §57-16-6 (Supp. 1982); MISSISSIPPI COASTAL PROGRAM, -2
(August, 1980). The other goals are: (a} To protect, propogate, and
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conserve the state's seafood and aquatic life in connection with the
(revitalization of the seafood industry of the State of Mississippi.
{b) To conserve the air and waters of rthe State, and to protect,
maintain, and improve the quality thereof for public use, for
propogation of wildlife, fish and aquatic life, and for domestic,
agricultural, industrial, recreational, and other legitimare
beneficial uses. ({¢) To put to beneficial use to the fullest extent
of which they are capable the water rescurces of the State, and to
ptevent the waste, unreascnable use, or unreasonable method of use of
water. {(d) To preserve the State's historical and archaeological
resources, to prevent their destruction, and to enhance these
resources wherever possible. (e} To encourage the preservation of
natural scentic gqualities in the coastal area. (£) To assist local
governments in the provision of public faciliries services in a manner
consistent with the coastal program, (g} To consider the naticnal
interest involved in planning for and in the siting of facilities in
the coastal area. (h) To ensure the effective, coordinated
implementation of public pelicy in the coastal area of Mississippl
comprised of Hancock, Harrison and Jackson Counties.

12MISSISSIPPI COASTAL PROGRAM, VILI-39 through 53 {(August, 1980}.

L314,, viT1-47.

Y14., viIi-1z, 13,14.

1539., Chapter VI.

1614., vi-2, 3.

Y14., vi-a.

18MISS. CODE ANN. §59-9-1 (1972).

1914., §59-1-17 (1972).

2old. These powers are referenced from MISS. CODE ANN. §59-19-15
{1972), "Powers and Duties of Authority or Commission,”" which in turn
are referenced from MISS. CODE ANN. §59-7-129 (1972), “Duties of Port
Gommissions."

2h14., §59-9-21 (Supp. 1982).

225,

2316 U.5.C.A. §1451 (1974).

2l’slz.ec:ific criteria are provided in Section VIII of the Coastal
Program to determime which industry is te be considered "water
dependent."

254155, CODE ANN, §49-27-7 (Supp. 12 1982).

26MISSISSIPPI COASTAL PROGRAM, VIII-18, 19 (August, 1980}.

2714, VII-37.
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CORSIDERATIORS IN TEE DESICN OF A
RATIONAL WATER RESOUECES RESEARCH CENTER

J. Kevin Sullivan

Private Comsultant

INTRODUCTION

In the fall of 1983, Congress appropriated funds in Public Law 98-
181 for the conduct of two studies to be carried out under the auspices
of the President's Council on Envirconmental Quality (CEQ). The studies
were to assess the feasibility of eatablishing (1) a naticnal center
for water resources research and (2) a natlonal clearinghouse for water
resources information, The Chesapeake Research Consortium (CRC) was
contracted by the CEQ to ¢onduct the research.

The contraet for the project required that the studies be conducted
in two phases, In Phase I a number of alternative designs for each
center would be proposed to the CEQ, and in Phase II three of these
would be eritiqued and analyzed in detail. Both Phase I and Phase II
reports were widely circulated for publie comment, and a number of
publie meetings were held by the CEG to obtain further views, This
paper summarizes the results of the water resources research pertion of
the CRC study; a companion paper by Maurice Lynch discusses the
information elearinghouse issue.

BACKGROUND

The authorizing legislation for the study, sponsored by Senator
Dennis DeConcini of Arizona, was very brief, It directed the CEQ to
define and consider a national water resources research center and
define and plan a national clearinghouse for water information., The
raticnhale for Congress directing the CEQ to undertake these studies at
this time is not clear, but it appears to be related to several
factors.
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First, it can be seen as a response to a recent report of the
office of Technology Assesament {1983) which addressed "the need for an
interdlsciplinary program of basic and applied research on
arid/semiarid-water resources.” The report suggested that Congress
could establish a National Center for Water Rescurces Research to
provide a coherent and coordinated mechanism for the Nation's
university research program3 in water resources and water resource
management for problem—solving and policy making. The center would (1)
undertake an interdisciplinary program of basic and applied research;
(2) develop sophisticated research facilities on a scale often not
affordable by single universities; {3) develop and test conventional
and emerging technologies; and (4) serve as an objective nonpartisan
gource of information for Congress and a link to public agencies, water
users and the private sector for application of research findinga.

The impetus for the study can also be traced to several garlier
reports by the U.S3. General Accounting Office, including one on water
issues facing the Naticn (1982) and another on the need to provide a
petter focus on water-related research activities (1981). The latter
report concluded in part that better coordination of the nation's water
pegearch activities was required,

Finally, the National Water Alliance has been actively promoting a
national water research center and clearinghouse. The Alliance, formed
in 1983, was organized by six members of Congress (including Senator
DeConcini) and is intended to provide a forum for debate and research
on water problems. One of its program goals is "to eatablish the
framework for a multi-disciplinary water resgarch program.” (National
Water Alliance, 1984).

APPROACH

In the firat phase of the study it was required that existing wat.er
resources research programs be examined and that literature be reviewed
which pertained to the planning, conduct, management and coordination
of water research in a national context. The purpose of this analysis
was to identify needs in water research which could be addressed by a
national center. In addition, interviews were conducted with federal
and state agency officials, state water institute directors, persons in
the university water rasearch community, and private voluntary and
professional organizations in order to obtain their views on water
research needs, On the basis of these interviews and the literature
review, eight mission statements were proposed to the CEQ for
institutions wnich addressed variocus needs, or combination of needs,
identified in water research. The CEQ circulated this report for
comment and, on the basis of such camments, selected three for detailed
analysis in Phase II of the study. In the second phase, for each of
the three options or missions, institutional arrangements were
designed, implementation requirements and operational characteristics
specified, and a eritical review undertaken. A preliminary report of
the findings was Widely eireulated by the CEQ for comment in the water
research community, and the final report reflected, to the extent
possible, many of these comments.
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THE WATER RESOURCES RESEARCH SETTING

In order to develop a perspective on the role of a new water
research institution, the study sought to gain an underatanding of the
scope of current research efforts and trends in the field over the past
several decades. Several findings emerged which influenced cur
approach to the design of a national center.

The first is that a sizeable water research effort already exists
in federal and state agencies, the state water institutes, the
universities and the private sector. At least 27 federal agencies
conduct water reasearch in fulfilling their missions, and many states
have significant water rescurce programs, The Mational Research
Council Report (1981) indicated that federal agency expenditures on
water research were about $3B0 million annually. While this level of
funding has dropped somewhat in recent years, it i3 likely that
expenditures in all sectors {federal, state and private) are well in
excess of $400 million annually and have totalled nearly $2 billion
over the past decade. For this reason, proposals for major new
initiatives must be weighed against the existing array of water
research programs,

A second factor is that water research is not a new and emerging
fleld but one that is relatively mature. Although such a statement is
difficult to substantiate quantitatively, there is some evidence to
support this contention. One indicator is the number of professional
journals devoted to various aspects of water. The list of journals
abstracted by the Water Resources Scientific Information Center
contains over 100 published in the Unlted States that directly deal
with water and many others that contain water-related articles.
Another is that a generation of persons who are now at or near
retirement have spent their entire professional careers in water
research, Over the past three decades a number of persons have
achieved major scientific stature as a result of their water research
activities. Finally, the field has been large enocugh, and of such
gignificance, that it has produced many efferts to ratlcnalize the
research planning and management process to better focus on national
needs. The management, conduct and organizaticn of water research have
been the subject of numerous studies and reports, and while many of
them have heen critical of the way in which the naticnal water research
agenda has been organized, the attention devoted to the topic suggests
a relatively well-developed field, This is not to suggest that no
significant water regearch issues remain, only that the fleld has
developed a substantial body of information, many organizations and
institutions already exist for the conduct of research, and that under
these circumstances the justification for a new organization is more
difficult than it might have been 25 years ago.

A third factor has to do with the identification of national water
research needs and how they are being met through federal and state
programs. Starting with the Senate Select Committee Report in 1961 and
the Committee on Water Resources Research Report in 1966, a number of
studies have identified needs and priorities in national water
resources research, The needs identified have changed somewhat over
the years, but there is a high degree of asimilarity in the various
studies. Examination of the 1381 Office of Water Research and
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Technology Report on the Five Year Water Research Priorities of the
States shows that most of these same national issues are alsc important
at the State level. Moreover, the great majority of these needs are
recelving active attention in the water research community. According
to the 1981 National Research Council review of the five-year federal
water research plan, oniy one of thirty-one priority areas
(institutional arrangements for water allocation) was not being
addressed to some degree by one or more agencies,

A final factor that has influenced our analysis is the trend that
appears to be developing in water planning, development and research.
The traditional federal water resource development program of the post
World War II years i fading, and primary responsibllity for future
water resources development and management is likely to be shifted to
atate and local goveraments (Caulfield, 1984}, Future water issues
appear to be less involved with water development and more congerned
with subjects such as conservation, use and reallocation of water, and
water quality. Such Iissues have substantial social, legal, economic,
and lnstitutional dimensions and thus it follows that research in these
areas ought to receive higher priority than it has in the past. The
Natlional Research Council study reached a similar conelusion, and we
believe that their findings continue to be valid.

NEEDS IN WATER RESOQURCES RESEARCH

The design of this study required the identification of needs which
a national water research center could address, As noted earlier, such
needs were ldentified through literature review and by interviewing a
number of perscns in the water research user community. The results of
this research are as follows:

A number of reports have addressed various aspects of national
water resources research, (See for example: Senate Select Committee,
1961; Federal Council for Secience and Technclogy, 1966; National Water
Commission, 1972; Office of Water Research and Technology, 197T;
National Research Council, 1981; and The General Accounting Office,
1981). Much of this literature has focused on the need for
coordinating or managing the water research activities of federal
agencies. In general, these reports have stated the importance of
water to the nation's development or well being and that research is
needed to provide a sound basis for management of water. They have
also observed that existing federal research efforts did not exhibit
effective planning, management and coordination, and were fragmented
among many agencies. In order to improve this situation, the studies
developed systems for categorizing research so that interagency
programs could be compared. Proposed statements of national research
needs were compared with existing programs so that gaps or redundanciles
could be identified and various management approaches or institutional
arrangements were recommended for improving the overall research
process. Some organizations were established to coordinate water
research and planning, including the Committee on Water Resources
Research (CCWRR)} under the Office of Science and Technology, the Office
of Water Research and Technology (OWRT} in the Department of the
Interior, and the Water Resources Council. None of these were able to
sustain its planning and coordination activities over a aignificant
period of time. However, a need for this function continues to be
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percelved as pointed out in the 1983 OTA report, the two General
Accounting Office atudies in 1981, the 1981 Report of the National
Research Council, the February 1984 meeting of the Naticnal Water
Alliance, and in interviews conducted for this study.

A second general need that was stated is for the augmentation of
existing federal agency programs with funds for a non-mission oriented
national research program. This need is based on the recognition of
two factors, that current research efforts are largely directed towards
agency-missions and, that the funding base for federal water research
is relatively small in comparison with present and future needs for
effective water management. Two approaches have been suggested. The
first is for a research allocation-type extramural funding program
similar to that formerly administered by the OWRT in the 19708, The
other is for a focused research program directed at a particular region
(e.g., agricultural needs Iin arid lands) or regions. In the latter
case a phyaical facility or network of facilities would be constructed
and staffed to conduct this research., The O0TA study has proposed such
a research center in the West, and others in different geographical
regions have been suggested.

A third need expressed in the course of this study was for water
rescurces information. This topic has seldom appeared in the
literature on national water research needs, although there clearly has
been a continuing interest in information and technology transfer,
However, some federal agency representatives, many of the state water
officials and all of the private organizations interviewed for this
3tudy believed that although water research was important, a higher
priority should be given tc the naticnal level to improving the
availability of, and access to, existing water information, A few went
further and indicated that this topic should be the primary focus for
this study.

Since the term "information" covers such a wide range of topies, it
is not eclear what apecific needs were being stated by those concerned
with this tople. For some, synthesized, issue-specific information was
desired. For others, partlicularly state and local officials, the
problem is to find out what information is available to help them
address a particular issue and to obtain assistance in the
interpretation of the data. In both instances, a need was expressed
for some entity (or network) that would be able to state whether or not
relevant water information was available, where it was avallable, in
what form, and how it could be obtained or accessed.

Finally, a significant number of perscns interviewed during the
study stated that no compelling need existed for a new national water
research center. Persons with this point of view observed the extreme
difficulty of developling and sustaining an effective coordinating
mechanism for federal research. They expressed the opinion that majeor
gaps in existing programs do not exist in terms of important national
water research needs, although they recognized that agency programs do
not always address such needs in the most timely manner possible and
may not be adeguate to the needs,

In summary, several general needs in water resources research have
appeared for this study. They include:
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1) Coordinating federal research program3;

2) Identifying national water research goals and needs and
asaessing progress being made in addressing these needs;

3) Augmenting existing federal research through a program of
extramural research oriented towards the university and non-
federal research sector;

4) Establishing one or more focused interdlsciplinary water
research institutes;

5) Providing for a national water information program; and

6) Recognizing that the existing array of agencies and institutions
provides a comprehensive and reascnably effective program in
water research wnich should bde maintained.

Each of these needs were proposed to CEQ in the form of missions
for inatitutions which couid be established to address such needs.
Several institutions with combined functions were also proposed. After
receiving extensive public cemment on the CRC analysis, the CEQ
directed the CRC to examine in detail the following options:

1} Maintain the existing array of water research programs but
identify incremental changes which could be made to address some
of the deficiencies in these programns;

2) Propose a national water research center that would identify
research needs and priorities and provide funds on an
extramural, competitive basis to address these needs; and

3) Propose a natlonal water research institute which would conduct
interdisciplinary studies of major water issues facing the
nation.

These will be discussed further in the section to follow. It
should be noted that the information need identified was addressed in
the clearinghouse section of this study.

ANALYSIS OF QPTIONS FOR A
NATIONAL WATER RESOURCES RESEARCH CENTER

In this section the three options selected for stugdy by the CEQ
will be analyzed in terms of their underlying rationale, and
institutional arrangements will be proposed for each.

OPTION 1: IMPROVING EXISTING INSTITUTIONAL ARRANGEMENTS

This option does not directly address the establishment of a
national water research center. Instead, it examines the existing
array of water research programs in order to determine how marginal
improvements might be made to improve the timeliness and effectiveness
of research, to better integrate findings, to provide for periodic
review of programs and priorities and to find ways in which the
fragmented programs of the federal government could be made more
effective.
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RATIONALE FOR MAINTAINING EXISTINC PROGRAMS

It was stated earlier in this report that there is scme sentiment
in the Water research community for the proposition that the existing
aystem of largely mission-oriented research has been successful in
addressing important national water research needs and, within the
limits of avallable funding, in resolving these needs, Proponents of
this view argue that attempts to coordinate or manage this complex and
interrelated system are unwarranted and are likely to be unproductive
because they do not recognize the degree of voluntary coordination and
cooperation that already exists. Moreover, existing agency programs
are highly responsive to conatituent needs, and attempts to alter such
arrangements would jeopardize the conduct of agency missions.

This point of view is based on several arguments. The first is
that major gaps in past and current research programs do not exist
relative to recent statements of natlonal needs. As mentioned
previously, the National Research Council report in 1981 found that
only cne of 31 priority research topices was apparently not then being
addressed by one or more federal agency programs., The extent to which
each topic was being adequately (or redundantly) addressed could not be
determined. Our analysis of current federal agency programs, matched
agalnst the same priority list, came to the same conclusion,

Secondly, it is argued that redundancy, duplication, overlap and
fragmentation have positive value in a research network. For example,
redundancy can be used as a device for suppressing error. Overlap and
duplication may provide backup systems in the event that one research
effort fails or is terminated. In this sense, the goals of
coordination may be at odds with the positive aspects of the current
aituation. Moreover, the argument for coordination overlooks the fact
that numerous informal or ad hoc mechanisms for interagency
coordination do exist (e.g., the task force on acid rain). 4
substantial degree of coordination alsoc occurs at the level of
individual acientists or laboratories through such means as peer review
of proposals and publications, external review committees, and
professional conferences and seminars.

The third argument for existing arrangements reccgnizes the diverse
nature of federal agency water research programs, their mission
orientation, and the fact that a number of different Congressional
committees are involved in the budgeting process for water research,

It is argued that unless all federal water research was located in one
or two agenclies that reported to one or two Congressional committees,
it would not be possible to achieve a coordinated effort,

Finally, at a more practical level, it has been pointed cut that
all efforts to provide a central coordinating mechanism have ultimately
failed, event though strong presidential leadership or interest (under
Kennedy, Johnscn and Carter) was evidenced. In addition, the 1978
Water Resources Research and Development Act specifically called upon
the President to achieve coordination of water research programs, but
the central mechanism for providing such coordination {OWRT) has since
been abolished, and in the 1984 Water Resources Research Act {Public
Law 98-242) the mandate for coordination has been eliminated
altogether,
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PROPCUSED IMPROVEMENTS TO EXISTING ARRANGEMENTS

Most of the deficiencies perceived to be associated with federal
water research efforts can be attributed to the limitaticns of multiple
agency programs and diverse research efforts which are dealt with by a
variety of Congressional committees and constituents. Although there
has been a sustained effort to create centralized research coordinating
mechanisms to overcome these limitations, all of these have failed to
endure. The relevant question for this option, therefore, is whether
any incremental improvements in the existing federal water resources
research program could be proposed and would be able to be implemented.

We propose that a major weakness in the existing arrangement is the
fact that, at any given time, it is impossible to: {1} eatablish in
any coherent way the content and scope of the overall national water
research effort; (2) determine its progress over time; or (3) ascertain
its future directions. We have observed in this study, as did the
National Research Council in 1981, that it is exceedingly difficult to
assess the scope and nature of Federal water research on an ad hog
pbasis. The programs involved are complex and diverse. A listing of
projects being conducted by individual investigators or agencies
provides no useful information on the historical development of
research agenda nor the factors that have led to their design. Without
auch information being available on a continuing basis, any assessment
of the national water research effort is bound to be superficial and
unproductive. More impertant, neither the Congress, the Office of
Management and Budget, the general public, nor the agencies themsgelves
have a summary of all the information needed to make such judgments.

It is likely that this state of affairs is at least partially
responsible for the concern expressed over water research in the Office
of Teechnology Assessment report and by the Haticnal Water Alliance.

We suggest, therefore, that a need exists for information which
desoribes the scope and nature of the federal water research effort on
a continuing basis and which can periodically aasess the progress being
made Ln this effort towards achieving goals for water research in the
national interest. One way in which this could be accomplished with
only a modest change in current institutional arrangements would be by
the establishment of a National Advisory Committee on Water Resources
Research. The Committee would be responsible for:

1) Maintaining a comprehensive nationwide, and up-to—date
description of the many water research programs;

2) Disseminating information about, and periodically reporting on,
national water research programs; and

3) Providing an information base which can be used to periodically
renew water research activities in the light of national water
research needs and goals.

In terms of improvements to the existing institutional

arrangements, we believe that the committee could accomplish the
following:
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1)

2)

3}

4)

5}

Establish a single national focus for water rescurce research.
Provide an information base for the Congreas and the OMB for
underatanding the total national water resources research
agenda,

Assist the water research agencies by making information
available on the current status and future plans of other agency
programs,

Provide information that could be used for periodic reviews of
naticnal water research programs and plans.

Facilitate the flow of information within the water research
community.

OPTION 2: EXTRAMURAL RESEARCH

Introduction

In this option, the CRC was requested to critique a National Center
that would establish research needs and priorities and provide funds on
a competitive basis to proposals which address these priorities. 1In
developing this critique, several general conclusions were reached that
influenced our approach to such a center. They are:

1.

Budgets of some agency water research programs have declined in
recent years. In discussions with various agency personnel
about potential research areas suitable for extramural funding,
it was often pointed out that such subjects could be
effectively addressed by the agencles if they had the necessary
funds. However, as indicated in Option t, it can be inferred
from the passage of PL 98-242 that augumented funding of water
research will be directed towards university-oriented research.
If miassicon-oriented agency programs do not receive continuing
or ingreased suppert this may represent an ingremental shift in
naticnal water research policy.

PL 98-242 authorizes an extramural research program in the
Department of the Interior (DOI), If fully funded at
authorized levels, the annual program budget would be $36
million for research, although $10 million of this amount is to
be allocated directiy to the state water research institutes.
We examined a number of arguments for proposing a separate
extramural program ocutside of the DOI but it was difficult to
distinguish between the two programs and to justify the
additional funds that would be required by a separate non-DOI
program. Therefore, we have designed what we believe would
represent an "ideal"” extramural institution and then indicated
the kinds of changes that would be required in PL 98-242 (or
actions by the Secretary of Interlor) to make such an "ideal"
institution viable in the context of that legislation, We are
not implying here that DOI is necessarily the best "home" for
an extramural national research program, only that at this time
it seems preferable to the other alternatives we considered.
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Rationale for Extramural Raesearch

As indicated above, it can be argued that augmentation of federal
water resources research could legitimately be focused on the mission=
oriented agency programns. However we aee Lthe rationale for an
extramural program to be as follows, Such a program would:

1)

2)

N

1)

5)

&)

Marshall external expertlise otherwiae unavailable in existing
programs;

Quickly jdentify, and respond to emerging problems;

hddress topical iasues that overlap or cut acrosds agency
jurisdictions;

Fund fundamental or pasic research questions not peing
addressed;

Fund short—ters programs where a rapld expansion and contraction
of personnel would be required; and

Target complex interdisciplinary jgsues for long-term, sustained
support.

The center which administers the extramural program should define
the basic characteristics of the research it intends to soliecit and
support. In reaching that definition the following priorities should
he used:

1)

2)

3}

b)

5)

6)

Research funded should be in the "pational interest," and
epiteria for defining such a program should be developed as one
of the first actions of the board which governs the center;

Research on the social, legal, institutional and economic iasues
associated with the allocation and usée of water should receive a
high priority in the agenda of the center;

Priority should be given to truly interdisciplinary research
ef forts;

The center should identify and be prepared to support areas of
high priority pasic research which require long-Serm, sustained
support at one or more existing institutions;

Except as noted in No. 6 below, funding should pe directed to
investigators in non-federal institutions (universities, state
researchers and the private sector); and

Consideration should be given to the occasional support of
federal agency programs where supplemental funding would be
needed to investigate or prespond to an important short-term
research opportunity.
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The Center and Public Law 98-242

As indicated in the Introduction to thls option, it is our
Judgement that the Center cannot realistically be considered apart from
PL 98-242. The legislation provides for extramural funding of water
research and maintains the state water institute program intact.
Proposing an entirely new Center would result in competition with, and
duplication of, the 98-2U42 program. It would also be counter to the
strong congressional mandate expressed in the legislation which was
only recently passed over the President’s veto, An alternative would
be to move PL 98-242 from the Department of Interior (DOI), establish
it elsewhere as a independent entity, and suggest new legislation to
reflect more closely the "ideal" Center described above, This has some
merit conceptually because the Center would then be independent of a
mission agency or department, There are, however, several drawbacks.
First, the state institutes and the water research community in general
appear to be reasonably well satisfied with the relationships
established over several decades with DOI. It is expected that they
would oppose the siting of the Center in a different institutional
setting. Second, we were not able to identify another organizational
affiliation that would be preferable. The Office of Secience and
Technelogy Policy, the CEQ and the National Secience Foundation were
considered but each had significant limitations for administering the
kinds of programs specified in PL 98-242, Finally, in our review of
the projects funded by the old OWRT and more rec¢ently by the Bureau of
Reclamation, we were unable to discern a DOI "bilas™ in the range of
issues addressed.

We propose therefore that the entire program of research as stated
in PL 98~242 be considered as a National Water Resources Hesearch
Center within the Department of the Interior., The Center would then
encompass the substantive provisions of this legislation, particularly
Sections 10&, 105 and 106 which include the state water research
institutes, the focused extramural matching grant program and the
technology development program.

We suggest that Seetion 104 be maintained in essentially its
current form and funding level, Section 105 should have the matching
reguirements removed to reflect the fact that research funded would be
in the national interest even though the application or incidence of
that research would be at the regional, state or local level. The
criteria for the kinds of research that the Center intends to solicit
and support in Section 105 should be those listed in the Introduction
to this option, This section should be funded at the authorized level
of $20 million. Section 106 should be included in the Center in its
present form and at its authorized funding level.

PL 98-2U2 does not contain specific provisions for a Board. We
strongly believe that a broad-based agenda-setting Board is crucial to
the operation of such an extramural program and that the Board's
activities should be coupled to the Center's research functions. Such
a linkage would enhance the reality and the perception that the
Center's research was focused on pricrity national issues, In
addition, the Board would tend to enhance the Center's constituent base
and to that extent 1t would assist in maintaining a greater degree of
stability and permanence. Without such a Board, we doubt that the
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Center would represent a significant improvement over current
institutional arrangements even though new research initiatives would
be undertaken. It is our interpretation that although PL g8-242 does
not explicitly provide for such a Board, nothing in the legislation
would appear to prevent 1ts establishment. We propose that the
gecretary of the Interior appoint a broadly-based Board representing
the Congress; local, state and federal agencies; academic inatitutions
and soclety at large on a regional basis.

OPTION 3: FOCUSED RESEARCH INSTITUTE
Intreduction

In this option, CRC was directed Lo examine the feasibility of
establishing one or more institutes rocused on vroad national needs in
water research. In considering such jnstitutes the CRC was to document
glaring research needs not covered by existing research programs for
which the research interests of several entitles can pe focused at a
single location, or at whieh significant fiascal savings could result
from sharing expenslive equipment.

In addreasing this option wWe sought to jdentify subject matter
areas for which an institute appeared to be the moat effective regearch
strategy. In order to accomplish this, We first asked our consultant
adyisors to the project to develop a list of water research imssues
which represented important national needs. This list of national
research needs, supplemented by lists proposed in previous studies of
water reaearch, wWas reviewed in order to determine whether iasues could
be stated for which a focused institute model would be an appropriate
approach. In condueting that item-by-item review, wWe delineated two
substantially different versions of a potential water research
{nstitute. One was a tpesearch laboratory," aite-specifie, facility
which would include aophisticated and expensive equipment and would be
staffed by an jnterdisciplinary group of physical gsoientists (i.e.
hydrologists, geologists, physicists). The research of this laboratory
could be focused o0 modeling complex groundwater systems.

The second version, which we called the npegearch inatitute,”
emerged as we examined the content and characteristics of the items on
the list of national research needs. This entity would not be
primarily oriented toward doing basic science on water resources.
Instead, it would be staffed by an interdisciplinary group including
pot only various types of physical gcientists but also engineers,
economists, organizational and inatitutional researchers, and other
aocial scientists.

The array of national water research neads was then examined to
jdentify those which "required" a natlonal or regional research lab or
which required a regearch institute. Thus, according the CEQ's
directive, to be included for either version, an item has to be "a
glaring research need not presently ecovered by {existing) major
research programs.” An item also had to be such that it would be much
petter addressed (or more cost-effectively addressed) by being “focused
at a single 1pcation," than by being researched at a number of
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different places. Lastly, in the case of the “research lab," to be
selected an item had to involve "expensive research equipment” or
facilities.

In reviewing the list of ftems, many were identified (e.g.
groundwater contamination, water reuse)} that were serious problems and
appeared tc require scientific research and substantlal additional
finanecial resources to suppoert that research. In several such cases it
was also clear that the creation of a research center focusing on that
subject would result in desirable interdisciplinary synergy.
Furthermore, a new center might well provide the wisibility and ability
to acquire financial resources that would foster more rapid advancement
of knowledge in that field. However, the question posed by this
alternative was not whether the subject area required additional
research and funding. Rather, the [ssue was whether a new
organlzational structure, either lab or institute, was needed tc answer
the research need. It was concluded that, in most cases, reasonably
competent organizations, federal or others, already existed that were
working on the problem. These items, were not selected as appropriate
for a new lab or institute. A similar analysis using the same criteria
was conducted of the research needs identified in the 1981 National
Research Council study.

The item~by-item analyses led to two conclusions: 1) no clear need
exists for a new reagarch laboratory, although exlisting faclilities,
programs and organlizations may well need some expansion or additional
funding; and 2) a new research institute might be justified by the
percelived need for synthesis of existing research and for increased
emphasls on interdisciplinary and institutional research.

To test further the validity of the first conclusion, we discussed
with a number of investigators varicus aspects of the topic of ground-
water research, which had been suggested to us as a focus for study by
a permanent water research center. We found little support for the
research faclility approach because of the diversity of groundwater
lasues and because greater efficiencies could be achieved by targeting
groundwater research in existing institutions or programs,

As previously indiecated, most of the water research subject areas
that have been identified as important cr of pricrity are already being
addressed to some extent by existing programs., Alse, none were found
for which a new facility or laboratory seemed the most cost effective
and scientifically defensible strategy. There may be water research
subject areas which would profit from enhanced funding. However, a
better approach would be to target these for support with an extramural
program (as in Option 2} with funds directed to one or more existing
institutions, Alternatively, enhanced funding of existing mission
agency programs could accompligh the same purpese in certaln cases.

Although we also were unable to identify particular subject matter
for which an institute was clearly the most effective approach to
research, there was agreement within our consultants group and support
elsewhere In the water research community for an entity that would 1)
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synthesize research results and their implications and 2) conduct
interdisciplinary analyses of water igsues of naticnal significance
that involve institutienal, social and legal issues. Such analyses
must be grounded in science and therefore such diseciplines should be
represented in the staff. But the vproblem—sclving and policy”
oriented focus of such analyses also requires the involvement of
experts in law, engineering, the social sclences and the management
disciplines.

This option builds on a proposal in the OTA report which apparently
was partly responsible for the authorization of this study. That
report asserted, "There is a lack of a national coherence and synthesis
of university water-related research" and cited ngpid/semi-arid-water
regources” as a case in point. The OTh report made reference to the
National Center for Atmospheric Research (NCAR) university consortium
model of atmospherie presearch and proposed that "Congress could
establish a National Center for Water Resources Research to provide a
coherent and coordinated mechanism for the Nation's university research
programs in water resources and water resource management for problem-
solving and policymaking." There is some sentiment in the water
resources research community for such a center as well as a telief that
Congress would be receptive to the establishment of such a center DY
virtue of its funding this study.

This option builds on that concept, expanding and modifying 1it.
Like this OTA proposal, it inecludes the synthesizing function and the
interdisciplinary orientation. Furthermore, it would most probably be
organized in the form of & unlversity consortium, along the lines of
NCAR. Like NCAR, the jnstitute would perform multi-disciplinary
research on generic problems not addreased by agency-oriented programs
and cross—cutting both organlzational and political poundaries. It
too, would be wingulated from ghort-term political® and nproblem-of-
the-moment™ pressures, and would be an "ohjective, non-partisan and
continuing source" of information.

However, this option expands the scope of concern from university-
related water research alone to encompass all federally-funded water
resources research. Secondly, 1% modifies the subject focus. The OTA
report proposes an ninterdisciplinary program of basic and applied
research on water resource and water-resource management, including
strong programs in the natural sciences, engineering, and social
aciences, such as resource economics and law as they pertain to water—
resourced programs.” While the mix of expertise envisioned by this
option is similar to that in the OTA report, the focus would be on
application pather than basic science. The Center would not be a
laboratory for nrgite-specific research™ nor would it have "advanced and
sophisticated research facilities."

SUMMARY
In conducting this study it was opserved that water resources

research 1s a mature field with large and diverse existing programs
which are fragmented among a number of agencies, organizations and
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institutions. The raticnale for creating a new center had to recognize
the nature of this existing situation. In this context, three options
for a National Water Resources Research Center were proposed, The
options included ineremental changes to improve the coherence of
existing programs; a center to direct and support extramural research;
and an inatitute to study interdisciplinary water research issues.

Each option is intended to address a stated water research need. The
options proposed are not mutually exclusive. Each research center
meets a prescribed need and thus sufficient justification exists for
all three to be established simultaneously, Research and information
functions could also be combined within a single organlizational entity,

During the course of the study a number of persons in the water
resources research community were interviewed about their views an the
proposed centers and others offered written comments to the CEQ during
and after public meetings on the study. It was found that there was
little agreement within the research community on the need to be met by
a new center or the preferred institutional arrangement., This doea not
imply that the proposed research centers are without some publie
support, only that no apparent consensus exists on any one option.
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TOMARDS DESIGN OF A KATIONAL

WATER RESOURCES INFORMATION CLEAIINGHOUSII

Maurice P. Lynch
Schoel of Marine Science
Virginia Institute of Marine Science
The College of William and Mary in Virginia
Gloucester Point, VA 23062

and

Chesspeake Research Consortium, Inc
P.0. Box 1120
Gloucester Point, VA 23062-1120

- What is water resocurces information?

— Who needs water resources information?

= Where do we find water rescurces information?

— Are our present water resources informatiom sources meeting the
need?

— How can we improve our water resources information system?

These and a series of related questions were addressed during &
recent study conducted by the Chesapeake Research Consortium (CRC)
under contract to the Council on Envirommental Quality (CEQ}. Sullivan
(1985) describes the background of this atudy in a report on a parallel
effort towards developing a design for a National Water Resources
Research Center,

The study was conducted in two phases. Phase 1 (CRC, 1984a)
reviewed the present status of water resource information services;
attempted to define the needs for water resources information; and
developed a number of mission statements (more properly functions) of
alternative institutions to meet the needs. Phase II (CRC, 1984b)
developed institutional arrangements, organizational characteristice
and a critical review of three options selected by CEQ after public
hearings and consultation with government, academic and commercial
inatitutions or agencies with interests in water resources information.

1. Contribution # 1253 from Virginia Institute of Marine Science.
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What is Water Resources T tion?

The phase 1 study identified more than 30 agencies with water
related missions. To many individuals in these agencies, the concept
of water resources or water resources information was limited to the
scope of their agency mission. The problem of defining water resources
information is compounded at the pational level in that no single
committee in either House of Congress has principal or sole
responsibility for "water" or "water resources”.

In order to satisfy the many constituencies claiming affinity with
the water resource community, we congidered water resources to include
ground water, surface water and estuarine waters. Water resources
information includes atwospheric sources {e.g., rain and snowfall),
water characteristics {e.g. data on amount, tocation, flow, quality,
movement and pathways), usage (e.g. comsumption and discharge), and
institutional factors {e.g. water rights and regulatory controls).
Water resources information needs include both data (raw facte or
observations often characterized by numerics or quantification) and
documents {writings, maps, charts, books, journals, films etc. which
summarize, evaluate, explain, interpret or pregent knowledge) .

Who Needs Watexr Resources In i

Water resources information users can be broadly characterized
into two groups.

1. Sophisticated users are usually professionals that have
the technical capability to synthesize information
obtained from a variety of sources in the context of a
specific issue. Scientists, engineers and water resource
planners working in their field usually fall within this
group.

2. Upsophisticated and peripheral ueers are those who lack
either general or specific skills to analyze techmnical
information in a specific context or who lack the
knowledge about availability of appropriaste information.
Legislators and their staffe, local officials, general
planners, public interest groups, concerned citizens and
scientiste and engineers working outgide of their area of
expertise may be included in this category.

The distinctions between these categories of users is mot precise
and is to a large extent based upon their familiarity with the sources
of specific information. & routine user of the U.5. Geological
Survey s {(USGS) WATSTORE (National Water Data Storage and Retrieval
System) and NAWDEX (National Water Data Exchange) may be sophisticated
with respect to the use of these systems but unfamiliar with or unaware
of coastal, estuarine or climatological data available though systems
maintained by the National Oceanic and Atmospheric Administration
(NOAA) .



Where Do We Find Water Resources Ipformation?

The fiscal year 1985 Federal Plan for water data acquisition
(OWDC, 1983) includes 28 federal agencies with water related missions.
In addition there are several federal agencies with wajor data
collection efforts important to water resourcee such as the Natiomal
Marine Fisheries Service and the National Environmental Satellite, Data
and Ipformation Service (NESDIS) which are not included in this plan.

The majority of federal water resource related data is held in
three agenciea, WATSTORE has the most extensive collection of
hydrologic and water quantity data, the Environmental Protection
Agency’s (EPA) STORET system has the most water quality data and
RESDIS"s National Oceanographic Data Center has the most marine and
estuarine weter resources date. Many state and local agencies and
universities maintain extensive water related files, much in machine
readable form. Many of these are listed and described in either NAWDEX
or NESDIS"s National Enviromnmental Data Referral System (NEDRES),

Efforts to collect andfor catalog documents related directly to
water resources are not as extensive as data storage efforts. The
principal effort related to water rescurces documents is Selected Water
Resources Abstracts prepared by USGS”s Water Resources Scientific
Information Center (WRSIC}. Other federal abstracting or indexing
entities such as the Department of Commerce’s National Technical
Information System (NTIS) and the Department of Agriculture’s AGRIGOLA
do not specifically abstract or catalog with water resources in mind.

Finally, the National Referral Center maintained by the Library of
Congress listed over 1100 water related information sources, many of
which are multiple information bases.

Are Our Present Water Resources Ipformation
Sources Meeting The Need?

In trying to determine whether the present sources of water
resources information are meeting the neede of individuals or
organizations for water resources information one must always be
mindful of Finagle“s Law (Doyel, 1978):

1. The informatior you have is mot what you want.
2. The information you want is not what you need.
3. The information you need is not available.

With the possible exception of institutional informatiou, no ma jor
information gaps were identified during this study. In fact, the major
complaint from several sources was not lack of information but a
plethora of information, much of it unsynthesized from the perspective
of the user.

Sophisticated users (working in their area of expertise) are
usually able to meet their informatiom needs {principally data) within
the present systems. The major complaint is that they occasionally
need to go to a number of different data bases or systems for relevant
data and these may not be compatible with each other.
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Unsophisticated users are usually not as concerned with data as
they are with documents that synthesize or evaluate information. Many
potential users are unfamiliar with specific information sources and
are frequently frustrated in their attempts to obtain informaticn.

No single water resources information source meets the needs of
all individvals or organizations dealing with water resources.

How can we improve our Water Resources Information System?

At the present time, there does not appear to be & compelling need
to create or establish new water resource data or document oriented
information files at the pational level. It is apparent, however, that
there are a number of ways to facilitate access to or awareness of
present information resources, and that by so doing a number of
identified needs can be met.

Three opticns to improve the present system of delivery of water
resources informationm were developed during Fhase I1 of this study.
These were:

1) specific recomuendations for iwproving current

institutional arrangements;

7} a referral center to serve as an initial point of accesé#
where persons could go to begin the search for water
resources information (poth documents and data) and
obtain limited bibliographies;

3) & national and state clearinghouse system with regional
. centers in those areas with compelling need and a common
bond smong states, to obtain information for clients,

provide information synopses and analyses of water
resource issues, and develop a statement of research
peeds based upon requests to the ¢learinghouses.

The distinction between a referral center and a clearinghouse is:

- & referral center points or guides seckers of information to
appropriate sources to meet their information needs (it does not
provide the actual data or documents peeded) ;

- a clearinghouse on the other hand, whenever possible, actually

obtsine the specific information required by information seekers
and provides it to them.

Most clearinghouses perform this function by collecting and
archiving information im their area of specialization on 2 cont inuing
basis. In the water information ares, however, there are 80 many
established information bases, that attempting to develop a single all-
encompassing water information base is not practical. Fortunately
advances in computer communication technology, in particular, on-line
transfer of text and data, obviate the need for a clearinghouse to
actually collect and archive data itself in order to be effective.
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Each of the three options can be perceived as a way to address the
problem of access or awareness to a different degree. Specific
recommendations for improving current institutional arrangements
primarily address problems of coordination, comparability, and lack of
resources (personnel and/or funds) within components of the present
system. Although the primary effect of these recommendations will be
to assist the present system users (sophisticated) by upgrading present
capabilities, they will also provide increased opportunity for
unsophisticated or peripheral users to become aware of information
resources.

Establishment of a National Water Information Referral Center
would enable unsophisticated and peripheral usere to gain awareness of
water resources information sources and to cbtain information on how te
access these systems. A limited bibliographic capability would provide
some additional services for those users desiring or requiring wore
focused information on an issue. It does mot, however, provide either
group of users with syntheses or analyses of information.

The third option, a National/State Clearinghouse System,
supplemented by appropriate regional clearinghouses, would facilitate
information disseminaticn and use by providing the capability to
extract appropriate information from numerous information sources. The
research needs assessment function would also provide guidance to
pelicy and budget persomnel on research needs as a function of
questions that cannot be answered with extant information. A variation
in which the National Water Information Clearinghouse is supported by a
number of disciplinary or subject focused Centers of Competence is also
viable. Water problems, however, usgually require an interdisciplinary
approach and are site specific. In view of this, geographic focus for
a water information clearinghouse is considered more appropriate. The
capability under this option of providing periodic summaries of water
resources information and the status of water resource problems at
various levels, and the capability of providing reports on specific
issues upon request respond directly to the expressed needs of many of
the unsophisticated usere.

Most important, the third option provides water resources
information at the level most appropriate for its applicatiom i.e.,
information relevant for local or state issues would be provided by the
state ¢learinghouses, information for national issues would be provided
by the national clearinghouse, and in regions where there is a
compelling need and a common bond among states (such as the Chesapeake
Bay or Great Lakes) regionally focused information would be provided by
a regional clearinghouse.

Improving current institutional arrangements would involve a
number of specific actions. These are:

1. Revise OMB Circular A-67 (EOP, 1964} which presently places
the responsibility for coordination of water data in the
Department of Interior {accomplished by the Office of Water
Data Coordination, USGS) to reflect the responsibility of ROAA
{marine, coastal and atmosphere) and EPA (water quality) in
the ares of water resources information aquisition, storage
and dissemination.
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7, Provide improved computer communication (automatic switching
capability) between EPA”s STORET, USGS™s NAWDEX and NESDIS s
NEDRES so that users with access to one gystem can access the
information in the others. (NAWDEX users can now access
STORET information.)

3. Provide additiomal funding to WRSIC to reestablish a number (5
recommended) of Centers of Competence in jgsues of present or
emerging priorities. The centers would have the
responsibility of sbstracting reports and preparing annual

atate-of-the-art and isgue papers is their srea of competence.

4, Establish a water research information system dealing with
current research—in-progress within WRSIC to f£ill the gap in
research-in-progress tracking created by the abolishment of
the Smithsonian Science Information Exchange in 1981.

5. Add water resources informat ion specialists to the staff of
the Library of Congress’s National Referral Center (KRC) to
provide focused collection on water resources and modernize
NRC’s software to allow full text searching and provide
greater access to NRC e files through arrangemente with
private on-line information vendors.

6. Add water research gspecialists to the staff of the
Congressional Research Service to deal specifically with water
issues.

The major adventage of a National Water Information Referral
Center would be that it would provide a marked improvement in the
present system for locating water Tesources information. Since the
Center would mot be bound by a single water mission, it would be free
to refer to information services over the full spectrum of water
isgues. The center would also be in a unique positien to identify
those information needs that are not being met by the existing system
because the subject area may fall on the periphery or outside of an
agency s mission.

This option would remedy the lack of a single point of access for
water information. This advantage far outweighs the slight
disadvantage of duplicating some of the referral functions of the
existing water oriemted information systems such as KEDRES and NAWDEX.
The concentration of the center in the area of water would provide more
focused and appropriate referral thaun is possible from a general
referral center such as The National Referral Center.

A major advantage of the Natiomal, Regional and State Water
Information Clearinghouse System cver the referral centet option is
that it provides true one stop ghopping for clients. Under the present
system, a user normally seeks information from only one or perhaps a
limited number of sources. Clients often wonder whether this
information is complete and, therefore, adequate for their needs. The
clearinghouse system would assure users that they have all the relevant
information pertaining to a given issue. This feature would be an
aseet to both sophisticated and unsophisticated users, but would
probably benefit the unsophisticated user more.
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The provision for services at the state and regional levels
provides information resources at the levels at which most water issues
arise and are resolved. Clearinghouse persomnel at these levels should
quickly develop a knowledge of and sensitivity to issues at their level
which would make them very valuable rescurces for managers. With
information resource personnel functioning at each level, information
should seldom "fall through the cracks" and information provided should
be relevant to the issue driving the inquiry.

Extreme care must be exercised in establishing state level
clearinghouses to ensure that they do not conflict with present
effective water information activities. The probability of interfering
with existing systems on the regional level is not as great since a
criterion for establishing a regional clearinghouse is recognition by
the states that regional water issues exist that cannot be resolved by
individual state efforts.

SUMMARY

One could view each of the suggested options as falling on a
gradient of information service activities beginning with the present
system of independent, unconnected and relatively uncoordinated
information agencies and ending with the full service organization
embodied in the one stop National Water Information Clearinghouse. The
first option proposes a number of relatively low cost modifications to
the present system to improve coordination and service. A next logical
step is to establish an organization which identifies all components of
the present information infrastructure and advises users unfamiliar
with the full range of this infrastructure as to the appropriate place
to go for their information (a referral center}. It is not too big a
step from telling someone where to go for inforwstion to getting the
information for them (a clearinghouse). This latter service becomes
attractive if the information must be obtained from a number of
sources. It is easy to envision a National Water Information
Clearinghouge system developing by a National Water Information
Referral Center gradually taking on more and more full service
functions while at the same time providing guidance and assistance to
individual state or regional organizations developing water information
services.
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[ntroduction

Waste disposal, in all of its incarnations, constitutes one of the
most critical problems this codntry will face during the twentieth
century, Solid waste, wastewater, hazardous wastes and radioactive
wastes are pervasive in our environment, Collectively, they
represent a dilemma of enormous maynitude. Solutions, however,

lie in consideriny them individually. Each aspect must be viewed
in terms of its own particular parameters, set within a framework
of multi-media manayement, Neither contaminated drinking water nor
polluted air are desirable. Nor, for that matter, are lifeless
coastal seas or barren landfills, Yet the best available means of
disposal may merely create less harm. Even this, however, may be 2
step forward in some areas.

Wastewater

Alternatively, it may be possibie that a creative answer exists or
can be developed for recycliny the waste. Not only are detrimental
consequences avoided, but a benefit may actually be derived from
somethiny that was formerly considered a nuisance.

Wastewater was selected as part of the subject of this research as all
communities must contend with wastewater disposal. It is a

common thread, even when the means of disposal vary. Not all
communities must face radioactive or hazardous waste. Furthermore,
wastewater disposal has traditionally been a problem that

communities must deal with repeatedly, as a result of growth and
aying, Initially, the community is faced with installation of a
collection and disposal system., Later, the need to expand the system,
to repair or replace deterioratinyg physical plant, to update obsolete
equipment, and/or to meet new health and environmental standards
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can all pe expected L0 arise--sometimes simultaneously. This
pattern has chanyed little during this century. 0ld as well as

new communities are faced with the need to develop an infrastructure
that is environmentally sound, economical 1y viable and socially
just--no small task.

Furthemmore, the steps that are taken to cope with these difficulties
are goiny to help shape the nature of our society duriny the next
century. The U.5. has historically viewed its abundant resources
as virtually infinite. Modern society, with its "disposable”
philosopny is the result. That there is a 1imit to our resgurces
is now common knowledye. The questions that remain are whether
society will choose to act responsibly and whether the apility to
recycle will overcome the desire to discard. Wastewater can be
viewed as a problem to be disposed of in the most convenient manner
or as a valid resource that deseryes reuse. Actually, a range of
choices exists vetween these tWo extremes, e.g., a combination of
recycling and disposal techniques, use of nutrient-rich
wgastewater" for aguaculture, injection into aquifers of wastewater
that has been treated sufficiently to render it safe for drinking,
or an outfall into the deep ocean, with dilution and dispersal the
eventual end of the wastewater.

The choices made will be reflections of the importance apportioned
to the yoals of reasonable economics, a clean environment and raised
social consciousness. The price of a healtny enviromment is often
high. Social justice may require rearranyement of tne status quo.
Either may interfere with econamic stapility. The ramifications of
wastewater decisions made in the 14980°s will still be affecting the
quality of 1ife after the year 2000. Whether the U.S. takes the
path towards wise wastewater reuse and disposal, thereby conserving
other respurces, is a cerious issue which has its roots in the
present and jmpacts on the future. To make these decisions, i.84,
to choose among the possibilities, requires information on the
issues--a small portion of which may be found in this research.

Wastewater treatment and disposal may present problems for any

urban center, but it poses an even mere serious constraint to

coastal cammunities. Effiluent discharged into the nearshore
environment can change the nature of nearby estuaries. Since

estuaries serve as nirseries for the early life stayes of many

species, impacts may be especially detrimental. Treated wastewater

may still contain hamful chemicals, capable of killing fauna

outright or slowly accumulating within the animal's tissue. HNot

only may reproductive Success be diminished, contaminated animals
consumed by humans pose a real health hazard to the exposed population,
Commercial and sports fisheries may be adversely affected, either because
of reduced numbers of individual species or because of potential
increases in contamination that may preciude harvesting.

1f polluted waters prevent swimming, beach attendance is adversely
affected. When sports fisheries are depleted, recreational fishermen
must look elsewhere. The economics of coastal towns frequently
depend on financial input from the tourist trade, and the impact

of a decrease in spending can be devastating. Tourists are not



“ikely to cone to the ceoastal cammunities if they canmnot participate
in shoreline activities,

If effluent cannot be discharged into tne marine environment, it

may be disposed on land. Unfortunately, this alternative is not without
negative impacts., Coastal canmunities, because of physical geography,
often tend to have space limitations. Furtherwore, coastal real

estate may be valued far above comparable inland properties,

making the land disposal of wastewater economically infeasible,

Potable Water

Another difficulty may arise with wastewater disposal on copastal
lands. The water table in coastal areas tends to be shaliow, making
it more vulnerable to contamination. Aggravating tnis problem,

often porous coastal soils may altow rapid percolation of wastewater.
Potable surface water may be limited, as many coastal ponds are
brackish and therefore unsuitable for drinking. Wastewater and
potable water are inescapably intertwined. FEven when heavily

loaded with contaminants, the major component of wastewater is water.
Consequently, both potable water and wastewatar were examined.

They are both fundamental constraints on a community.

Case Study

To examine the probliems of potable water supply and wastewater
treatment and disposal in coastal communities, a case study methodolcyy
was selected. The technique allows in-depth investigation, altnouyh
the scope of work must be limited. The community selected was {iiton
Head, South Carolina. Located on the southern end of the Scuth
Carolina coast, Hilton Head is a barrier island. Twelve miles long

and five miles wide, Hilton Head has experienced most of its develop-
ment during the last two decades, with much of this development subject
to some form of planning. The community has only recently incorpcrated
as a town, passing a referendum in May of 1983. Prior to this, the
town was governed by a hodge-podge of layers of authority. (See

Fig. 1)

Historical Background

In 1950, a group of Georgia businessmen bouyht mest of the island
for lumberiny. One of the businessmen involved, Charles Fraser,
came to believe that the island was far more valuable for its
development potential than for its timber. Fraser, a graduate of
Yale Law School, was detennined to create a resort community on
Hilton Head Island over which he would possess complete aesthetic
control. (McPhee, 1971) wWhen Fraser began his development of "Sea
Pines Plantation" in rural Beaufort County, it was wholly unlike
anyplace else in the county--indeed, perhaps in the entire state of
South Carolina. The county had little experience with this sort of
development and the process proved to be an educational experience
for all involved,
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Current Situation

There is some polarization of black and white populations on the
island. The blacks are largely native Southerners, whose

ancestors may have resided on the island since the Civil War, or
earlier, Many of them are the heirs of those forty acre farms

granted to slave families by the post Civil War federal government.

To some extent, the black population resents the changes that have
been wrought on their island by the developers. (Campbell, 1983) While
it is true that the new Hilton Head has created a surfeit of jobs for
the local population, tne positions available to blacks are strictiy
menial--chambermaids, waiters and waitresses, busboys and dishwashers,
(Thomas, 1982) The bulk of the white population has migrated to the
island within the Tast twenty years. Most are transplanted
northerners. Their perception of Hilton Head is strongly influenced by
the world they 1ive in behind the guarded gates of the plantations,

Community Planning

Loca]l authorities have tried to cope with the rapidly blossoming
development. However, there is no limit on density of units per acre,
nor are there zoning maps or regulations. The county govermment that
was formerly responsibie for these decisions in Hilton Head nas given
way to the municipal govermment of Hilton Head. However, the
controversy surrounding a density cap continues. The county government,
while studying the situation, had implemented a temporary development
standards ordinance with a 4 units/acre limitation. This was to be a
short term measure. The new municipal govermment has been unable to
decide whether or not there should be a cap, nor, if established, what
the cap should be,

Without a cammunity zoning map, the legal basis for establishing
density limitations is weak. The large plantations have developed
their own masterplans for phased development. Nonetheless, there is
tremendous pressure towsrd increased development, especially on the
small tracts that are not masterplanned. In any case, the South
Carolina Supreme Court has ruled that masterplans cannot be held to be
binding documents and are in no way comparable to a community zoning
map.

Traditional ly, municipal govermment is responsible for decisionmaking
regarding water supply and wastewater treatment and disposal. Such
is not the case in Hilton Head. The referendum for incorporation
succeeded on the argument that a limited service government could
exist. Oecisions are made, instead, by the Pubtic Service Districts
{PSDs)--designated areas, enadied by the State Legislature. (See
Fiy. 2) PSsDs’ authority may vary, but they are most often responsible
for security, firefighting, water supply and wastewater treatment and
disposal.
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until recentily, there had been no long temm, concerted effort

toward resolving water supply and wastewater disposal problems.

About two years ago, the South Carolina Department of Health and
Environmental Control (DHEC) became alarmed at the total treatment
capacity for which they were receiving applications., DHEC slapped a
moratorium on plant construction on Hilton Head Island and stated
pubticly that the moratorium would only be lifted when a satisfactory
island-wide plan for wastewater treatment and disposal had been
advanced. The moratorium was lifted less that a year ago, when island
groups, after much refinement, presented a plan acceptable to DHEC.

Currently, wastewater on Hilton Head is treated to a secondary level.
Some of it is disposed of by spray-irrigation on golf courses and other
open space. The remainder is discharged into a canal, eventually
reaching the ocean.

Furthemmore, all potable water on the island comes from a

sole source~-an aquifer underlyiny the island. This underground

water is part of the Tertiary Limestone Aquifer, which runs south to
Florida. ({Spigner and Ransom, 1979) The South Carclina Water Resources
Commission (SCWRC) pelieves that the istand is a rechargye area for the
aquifer, (Istand Packet, 1932) The "minimum safe yield" which can
safely be obtajned from the aguifer is unknown, however, per capita
usage of potable water is high, The SCWRC lists several major
groundwater problems in the Beaufort County area, including:

(a) Reyional water level declines throughout
large areas of Beaufort County and adjacent counties
in South Carolina and Georyia.

(b} Saltwater contamination of the Tertiary Limestone
Aguifer, primarily in Beaufort County.

{¢) Local well interference, where water levels
have been lowered below some pump intakes.

(d} Interaquifer transfer, resulting in artesian
pressure losses and/for water quality impairment,
{Spigner and Ransom, 1979)

Saltwater intrusion is a growing concern to residents in the

area. Although several hydrogeclogic mechanisms cortribute to the
proplem, the end result is the same; chloride contamination of ground-
water.

Wastewater, Potable Water and Planning

The history of community planning and implementation is a
relatively recent one. Hilton Head is a modern community, i.e.,
one that has underyone most of its development relatively
recently. Literature about the island touts all of the planning
involved in its development.
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Wastewater collection, treatment and disposal and potable water
supply all nave impacts on a community's growth. If the community
ignores this, then the impact is uncontrolled, and may very well
be adverse. Alternatively, recognizing their potential usefulness
and deliberately manipulating the nature and placement of the
effects can aid a community interested in directinyg its own future.

Typically, problems in wastewater treatment and disposal systems
have been solved using a “crisis-resolution” type of model {i.e.,
until a crisis arises, the problem is rarely discussed). Nor is

any planning involved to avoid or minimize the problem. A solution
may only be researched after the emergency has forced some
acknowledgement of the proplem. Wnile this response pattern is stil]
prevalent in many canmunities, planners and engineers have begun

to recognize that sewaye policies do affect urban structure, and when

used in conjunction with other controls, they can become_ a powerful
tool for implementing urban planning. {Tabors, et al, 1976)

Hilton Head goes to great lengths to portray an image of enviromental
concern, with ecological balance of utmost consideration. In actuality
attention has been devoted to "envirommental aesthetics," rather than
the envirommnt, per se. One can work to encouraye green lawns and to
save old trees and yet not understand the delicate balance in the
environment itself. Even on Hilton Head, there is a predilection for
draining marshes in favor of residential development.

There are a number of planning tools available to communities,
including; =zoning maps and regulations, density standards, trans-
ferable development rights, judicious use of sewerage, treatment
plants and wastewater disposal, control of watershed and limiting
water supply.

The overriding concern, of course, is economics, even though

it is a less serious coastraint in Hilton Head than in most
communities. Envirommental soundness and social justice are desirable
yoals, but economics dominate decisionmaking in wastewater and

water supply systems.
Summary

Hilton Head, as a new community, interested in promoting planning
and with less serious economic constraints than most, has still
encountered an inability to deal with, and especially to anticipate
water supply and wastewater disposal problems. The community has
not yet even begun to consider the problems that can arise from
deterioration due to aging, technological obsalescence and long term
systems maintenance. They are refusing to consider that planning for
sludge disposal even merits consideration.

Nonetheless, forced to respand by the DHEC moratorium requiring a
comprehensive plan, Hilton Head has begun to recoynize the potential
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for wascte disposal as a planning tool. They have contrived a
comprehensive wastewdter treatment plan that will bring all treatment
on the island (curreat and future) to tertiary lavels. All
wastewater will pe sprayed on land, irriyating yolf courses and
green spaces and perhaps returning water to frestwater marshes that
ara dryiny out as a result of chanyes in dratnaye patterns. Two
outfalls to the ocean will function onlty in emeryencies. The plan
should helip to relieve aquifer drawdown beneath the island, thereby
slowiny the proyress of saltwater contamination.

It is possible that the plan will help force an equilibrium

carryiny capacity on the island, i.e., with only very limited ocean
disposal ana no piping of wastes to the mainland, the ability of the
land to absorb waste can play a limiting role in developwent. More
s thaa inland areas, Hilton Head and other communities that share
some of its traits face an uncertain future, The attractiveness

of the coast continues to draw people to it, The swelling population
puts a strain on the anility of the comnunity to supply a reasonable
quality of potable water and to adequately treat and dispose of waste-
water, Furthermmore, these needs often conflict with efforts to
maintain the quality of nearshore marine waters. The key lies in
tharouynly researching the problems, anticipating their occurence

and planniny how to avoid them or to mitigate thelr impacts.

Disclaimer:

This research represents only the opinion of the author and in
no way relates to any official policies of the Office af Jdcean
and Coastal Resource Management and/or the National Oceanic and
Atmosphertc Administration.
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In responding to pollution problems, many covironmental organizations
focus cheir efforts on the clean-up of contaminated areas. Long-term
protection of the environment, however, requires preventative as well as
correcctive action. [n Rhode [sland, Save The Bay, Ilnc., a revgional organ-
fzation, recognized this situation and in 1982 began a new approach to
environmental advocacy with a pollution prevention projece. The follow-
ing paper describes the recent success the Project has had in promoting
environmental problem-solving at the local level,

Background - Narragansett Bay

Located primarily in Rhode 1sland, Narragansett Bay is considered a unique
and very productive estuary. The Bay, which covers 102 square miles,
suffers from a long history of pollution that dates back 200 years to when
industries first dumped wastes into the Providence River at the head of
the Bay. Today, over 10,000 acres are closed to shellfishing activities
because of sewage pollution. HKecent studies indicate toxic and non-point
pellutien are also adverscly aftecting the Bay. Aquidneck lsland, the
largest island in the Bay, was selected as the subject ot the pellution
prevention project.

Background - Save The Bay, Inc.

Save The Bay is a private, non-prelit organization dedicated to protecting
the water quality and coastal environment ot Narragansett Bay. The organ-
ization has a small paid statf and makes use ot a large volunteer force.
For most of its fourteen-year history, Save The Bay has focused on cor-
recting existing poliution problems. While continuing such ettorts, bave
The Bay recognized that preventative action was also necessary. To address
this need, Save The Bay received grant funding to pursue a new approach
to environmental advocacy and began the Aquidneck lslaand Pollution Preven-
Project in 1982.
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The Aquidneck Island Pollution Prevention Project

The Aquidneck Island Project was designed to prevent pollution problems on
the 1sland through research, public education and citizen involvement pro-
grams. The Project focused on organizing citizens at the local level
around environmental issues. The local focus was in part a response to

a growing frustration with the limitations of state and federal agencies,
as well as recognition that the primary control of land use activities
which directly and indirectly affect water quality lies with local author-
ities.

The Project has been essentially an experiment in citizen participation
and is based upon the premise that an informed public active in decision-
making processes can inf[luence local governments to take action to protect
the enviromment. Furthermore, it was assumed, based on Save The Bay's
experience, that the majority of work regquired for this citizen involve-
ment can be carried out by properly trained and organized volunteers.

This paper describes twe instances where citizen involvement has resulted
in public action.

Watershed Protection and the Middletown Comprehensive Plan

Sixty-five percent of the Town of Middletown {located on Aquidneck Island)
lies within the watersheds of the Island's drinking water supply reservoirs.
These reservoirs are shallow (8 to 13 feet deep) and have been adversely
affected by non-point pollution sources including vrban and agricultural
runcff. They have become eutrophic, supporting algal blooms which make
water treatment difficult. On occasions, these conditions result in con-
centrations of trihalomethanes (chlorinated by-products of the treatment
process) in the drinking water in excess of tederal standards.

To prevent water quality conditions from further deterioration, land use
controls in the watershed areas need strengthening. In 1982, a consultant
was hired by the Town to draft a comprehensive land use plan. This pro-
vided the opportunity for improving watershed protection, although similar
planning efforts had twice before failed due to a lack of public support.

Save The Bay's work with rhe consultant on the plan resulted in the recom—
mendation of special watershed sensitivity districts. Recognizing that the
plan would go to a public hearing, Save The Bay prepared and distributed
educational materials describing the need for and the benefits of adopting
the plan. At the first public hearing, Save The Bay spoke in favor of the
plan, along with several neighborhood and local environmental groups as
well as individuals, in an organized display of support. Few objeccions
were raised at the hearing however publicity about the plan, specifically
its watershed protection measures,attracted attention. By the next meet-
ing, when the Town Council was te consider a vote to adopt the plan, a
petition had been organized by objectors to extend the hearing process.

The objectors were primarily the owners of large tracts of undeveloped land
who would be affected by zoning changes. They represented a political force
and a real threat te the adoption of the plan. Using action alert mail-
ings, which generated phone calls to town council members, and other tech-
niques, Save The Bay organized an éven stronger show of support for the
plan. Save The Bay was able to bring technical experts to testify at the
hearings , and their information, coupled with articulate testimony Erom
local residents made for a strong presentation. As a resulc, the plan

was adopted with a compromise from J-acre to lkx-acre zoning in certain
watershed areas. The effectiveness of the plan will hinge on its imple-
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mentation chrough the zoning ordinance and other regulations. The coalition
of groups organized to work for adoption of the plan has kept in contact

and is preparing now for hearings on proposed zoning changes. Meanwhile,
four requests by developers for rezoning or special exceptions from the
plan's recommendations for watershed areas have been turned down due to
watchdogging by neighboring groups. This vigilance has maintained the in-
tegrity of the Plan.

Discharge of Untreated Sewage into Newport Harber

The City of Newport faces several problems in upgrading its overburdened
sewage treatment system. One problem is the discharge of untreated sewage
and stormwater into the Newport Harbor through combined sewer overflows
(CS0's). At Long Wharf in the corner of the Harbor a ?2-inch diameter

pipe regularly serves as a CSO after rainstorms. Plans to build a micro-
straining facility to treat the discharge were scrapped after numerous
problems with the technology developed at a CSQ treatment facility on

the opposite end of the harbor. As a resule, millions of gallons of sewage
mixed with stormwater is discharped untreated into a harbor that heralds
itself as the yachting capital of the world.

Over the years, citizens complained but there was never an organized effort
to tackle the problem at Long Wharf. After scrapping its original plams
the City's position was one of no action. In June 1984, a major raimstorm
resulted in CSO discharges that so heavily comtaminated the harbor, a
public beach was closed. Water quality standards required the number of
fecal coliform bacteria per 100 ml not exceed an average of 50. Actual
samples ranged from 9,300-15,000. This event, and the publicity surround-
ing it, generated public interest and served as a catalyst for citizen
action.

In July, with cooperation of over 20 groups representing commercial fishing,
business, neighborhood and boating interests, Save The Bay organized

and carried out Newport Harbor Appreciation Week. The week included boat
tours of the harbor, radio shows and other activities that highlighted the
CS0 problems and fostered greater appreciation of the harbor.

At the completion of the week, the cvalition of groups that had participated
was asked to support a call for action - a moratorium on all new hook-ups

to the overburdened sewer system. At the time, the sewage plant which was
designed to treat 5.8 million gallens a day (MGD) was receiving an average
of 10.5 MGD. Given the building boom in time-share hotels and condomin-
iums that has accompanied the promotion of tourism in Newport, the mora-
torium request was controversial and resulted in extensive media coverage.

By pressing for action in a cealition, Save The Bay was able to back up
its position with not only legal and engineering expertise, but also the
solid support of local residents, After several meetings, the City and
Department of Environmental Management (the state agency with enforcement
powers), came to an agreement in September about the actions to be taken.
Under a consent agreement, the City was required among other things, to
perform monitoring and water quality sampling of the €SC discharge, to
repair a broken tide-gate at the CS0 and connect a larger torce main to
the treatment plant. The agreement further set the conditions for when
a moraterium would go into place. While falling short of achieving an
immediate moratorium, the coalition's effort was very successful in light
of the fact that three months earlier the city had no clear strategy

for solving the CSO problem. Afrer considering various options, the
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City Council rejected a no-action position and authorized the studies
necessary for pursuing federal marine CSO construction grant funds.

These two experiences have convinced Save The Bay of the foliowing;

1. To address non-point pollution problems, regiomal environmental or-
ganizations need Lo increase their involvement in local land use plan-
ning and decision-making. The most effective way to do this is to work
through coalitions formed among regional and local groups, and individuals.
A consultant to Save The Bay has noted that solving most environmental
problems translates into solving political problems. Capitalizing on

the clout of the voter by working in a grass—roots organizing manner is
essential to encouraging envirvonmentally sound decisions from local govern-—
ments. Encouraged by the impact of the Aquidneck Island Project, Save

The Bay plans to extend its working relationships to local groups
throughout the region.

2. In Rhode Island, public participation is often so low that it is

often not as difficult as one expects to influence decisions. For example,
in Middletown, five phone calls to a town council member was deemed sig-
nificant, while ten calls might be interpreted as a crisis. A factor
favoring this situation is the small size of the state which tends to

make all government officials more accessible.

3. Public education is crucial to influencing policy decisions. Target
audiences for any educational campaign should include decision-makers,
press and media, and the general public. For complicated environmental
issues, such as the cumulative effects of urban runoff om a water body,
the need for public education will be on-going. 1t is also important to
talk to and get information to decision-makers in advance of decisions to
be most effective. In planning an educational campaign concerning pre-—
ventative actions or long-term solutions, environmental groups must recog-
nize the highly "reactive" nature of lecal governments and build argu-
ments for action that are backed by stromg and vocal public support.

4. 1In any effort to influence a decision, environmental groups must insure
that their information is accurate. Nothing is as ineffective as deliver-
ing misinformed testimony at a public hearing. Such occurances damage not
only a group's immediate participation in the hearing, but also the credi-
bility of their participation in future decisions.

To improve water quality and protect coastal natural resources environ-
mental advocates must continue to work at the federal, state and lecal
government levels. As a regional organization, Save The Bay has tradi-
tionally focused on influencing federal (EPA) and state regulatory agency
decisions. MNoting, however, that in Rhede Island, state agencies often
have insufficient funding or political inceative to mave aggressively,
Save The Bay has addressed environmental issues by focusing on local
government decisions. By doing so, the connection between land use
activities and water quality has become clearer and the organization
even more convinced that organizing local citizens actiom is essential to
the long-term protection of Narragnasett Bay.
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BATIONAL MARINE POLLUTION ISSDES --
STATE AND RKGIOMAL PERSPECTIVES
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Introduction

The Naticnal Ocean Pollution Planning Act (NOPPA, P.L, 95-2731, as
amended) was enacted in 1978 for the purpose of improving the
coordination of federally conducted or supperted marine pollution
research, development, and monitering activities. To meet this
abjective, the statute requires that the Naticnal Oceanis and
Atmospheric Administration (NOAA) coordinate the preparation and
implementation of a comprehenai ve five-year Federal Plan for Ocean
Pollution Research, Development, and Monitoring, Section 4(b)(1) of
NOPPA requires that the Plan identify those national needs and
problems, related to specific aspects of marine pollution, which exist
and will arise during the Plan pericd.

Within NOAA, the responsibility lor implementing Section 4 of
NOPPA has been assigned to the National Marine Pollution Program Office
(NMPPO). To assist in identifying the leading national needs and
problems, NMPPO undertook two major efforts during 198, The first

1. VIMS Contribution No, 1239,

2., Present address: U.S. Fish and Wildlife Service, Office of
Legislative 3ervices, 18th & C. Streets, NW, Room 3040,
Washington, D.C.

3. Present address: National Marine Pollution Program Office, NOAA,
5640 Nicheolson Lane, Rockville, MD 20852,
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effort consisted of a Workshop on National Marine Pollution Research
and Monitoring Issues which was convened during May of 1984, A total
of 65 participants, representing diverse concerns related to marine
pollution, participated at this workshop, developing a ranked list of
50 national marine pollution issues. The second effort involved a
regional assessment of these issues by representatives of atate coastal
zone management (CZIM) offices and institutions affiliated with the
National Sea Grant College Program. buring the summer of 1984, a total
of 71 individuals completed this assesament. This paper provides a
brief description of the approach used to develop the ranked issues and
the results of the state and reglonal assessment.

Aggrcach

& software package, "Decision Analysis by Paired Comparisons”
(DAPC) developed by the Pacific Northwest Laboratory, facilitated the
production of a ranked list of isaues., Three main steps are involved
in this process: {1) development of a list of marine pollution issues;
(2) weighting of criteria used to evaluate the issues; and (3)
egvaluation of the significance of each issue with respect to each
criterion.

The 50 marine pollution issues used in the state and regional
assessment were identified by participants at the national workshop on
the basis of guldelines developed by NMPPO. The following definition
of 2 national marine pollution issue was employed for the sake of the
national workshop:

"Marine poliution issues include areas of major public concern
with respect to effects of human activities on the marine
environment, the introduction of specific pollutants into the
marine environment, and the general condition of marine
ecosystems, These issues should be of concern natienally such
that they warrant the investment of Federal funds for research and
monitoring to assist decisions on appropriate usea of the marine
enviromment."

Issues identified, therefore, were related to one of the three
categories of concern set out in the definition above: (1) effects of
human activities; (2) effects of specific pollutants; and {3) the
general condition of marine eccaystems.

The seven criteria for the state and regional assessment were
developed by NMPPO and were also used at the national workshop to
evaluate the significance of the issues. In determining the criteria
to be used, particular attention was given to selecting criteria which
were consistent with the requirements established by NOPPA. This act
requires an identification of "national needs and problems which relate
to specific aspects of marine pollution (including, but not limited to,
the effects of marine poliution on the economic, sccial, and
environmental values of ocean and coastal resources which exist and
will arise during the Plan period)." The criteria used to evaluate
marine pollution issues are based on such considerations., Weights were
assigned to the eriteria to indicate the relative significance of each
ariterion. Weights were applied, using the DAPC system, through an
exercise in which each of the possible pairs of eriteria were examined,
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and a selection was made as to which member of each pair was most
important. The criterion weights which are described with the results
are specific to the state and regional assessment,

The third step in the process involved an evaluation of the
significance of each issue with respect to each criterion using a 0-9
scoring scale. The DAPC system incorporated the criterion weighting
factors developed in the previous step and provided a gquantitative
score for ranking the issues in priority order. An important
difference between the national workshop and the state and regional
asgessment i3 that participants at the workshop were instructed to
evaluate the significance of the i{ssues strictly from a national
perspective, whercas participants in the second evaluation were
requested to evaluate the same issues only from a regional perspective,

Results

The results of this state and regional analysis are presented in
three parts. The first secticn discusses the assignment of weighting
Factors to the evaluation eriteria by the representatives of each of
the groups evaluated. Next, the ranking of the issues by
repregsentatives of the coastal zone management offices and the Sea
Grant institutions were analyzed and compared to determine if the
percepticns of pricrity issues were consistent between the two groups.
In the final section, results by coastal regions were determined by
combining the results from the coastal zone management offices and the
Sea Grant institutions and grouping them into four regicons listed
pelow:

1} Northeast and Mid-Atlantic Region

Maine Rhode Island New Jersey Maryland
New Hampshire Connecticut Delaware Virginia
Massachusetts *New York

2} South Atlantic and Gulf of Mexico Region

North Carolina Florida Louisiana Puerto Rico
South Carolina Alabama Texas Virgin Islands
Georgia Mississippi

3) West Coast Region

California Washington Hawaii Guam
Oregon Alaska Amer. Samoa Horthern Marianas

4) Great Lakes Region

¥ New York Ohio Indiana Wisconsin
Pennsylvania Michigan Illinois Minnesota

Results from the four regions are then compared for conaistency.

*¥The same input from New York was used for both the Northeast and Great
Lakes regions
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(1) Assignment of Criterion Weights

Table 1 presents a compariscn of the mean oriterion weights as
assigned by representatives of the coastal zcne management offices, the
Sea Grant institutions, and the combined weights assigned by these two
affiliations grouped into the four regions.

Both the coastal zone management offices and the Sea Grant
institutions assigned the highest weighting factors to the criteria
related to human health and the integrity of marine ecosystems. The
Sea Grant representatives considered human health the most important
eriterion for evaluating marine psllution issues, while the
representatives from the CZM offices conaidered the integrity of marine
ecogysten the most important criterion. The representatives from the
atate CIM offices assigned a relatively high weighting factor to the
eriterion related to the recreational uses of the marine enviromment.
This eriterion, in econtrast, was given the lowest weight by the
representatives of Sea Grant. The remaining criteria were ranked
similarly by the two groups.

Analysis by coastal regions indicates that all four regions
agsigned the highest weights to the criteria related to human health
and the integrity of marine ecosystems. The eriterion related to
commerclal and recreational Tisheries was given the third highest
weight by all four regions. The greatest difference between the
regions concerned the criterion related to recreational uges of the
marine environment. Both the Southeast and Northeast regions assigned
the lowest welght to this criterion, while the West Coast and Great
Lakes reglons both assigned it a relatively higher weight.

(2) Comparison of Results: Sea Grant Vs. cZM Offices

Table 2 presents the ranks and scores assigned to each of the
igsues by representatives from the CZIM of fices and Sea Grant
institutions. Although the representatives from the CZIM offices
generally assigned higher scores to specific issues than did the
representatives from Sea Grant, the relative ranks assigned to the 50
{ssues by the tWo groups were generally consistent. Both groups
identified synthetic organic chemicals, polynuclear aromatic
hxdrocarbons, and pathogens as high priority pollutants. Pipeline
discharges of industrial and muynicipal wastes were the polluting
activities of greatest concern to both groups. Representatives fram
Sea Grant and the CZM offices also expressed a high level of concern
for the cumulative effects of man-induced activities in coastal areas.

The areas of difference between the two groups ineclude
perspectives on ggean dumping which was considered a high priority by
CZM reapondents in contrast to respondents from the Sea Grant
jnstitutions., Additional differences include the importance of issues
related to high-level radioactive wagte disposal and the validity of
existing analytical technigques. Representatives of the CZM offices
assigned a high pricrity to tne issue concerning sub-seabed emplacement
of high-level radiocactive wastes while the Sea Grant representatives
considered this of lesser concern. The Sea Crant representatives
considered the yalidity of existing analytical techniques as @ high
prigrity issue, While representatives of the CZM offices attached leas
significance to the issue.
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Sea Grant and CZM offices.

I155UE

Table 2. Lssue ranks and mean scores:

Sea GranC C2ZM

Rank Score Rank Score

1 701 2 736

2 678 6 704

3 676 1 748

4 673 4 725

5 659 26 629

& 659 18 669

7 647 13 679

8 645 27 625

9 643 15 673

10 641 3 734

11 639 8 697

12 639 7 700

13 637 22 660

14 632 9 695

L5 631 L2 684

16 630 L4 675

Effects of synthetic organic
chemicals on the marine
environment

Cumulative effects of man—
induced changes on selected
coastal areas and estuaries

Comparative assessment of
various media for waste
disposal

Ef fects of pipeline discharge
of industrial waste

validity of existing anal-
ytical techniques as
appropriate indicators of
pollution impacts

Effects of pipeline discharge
of sewage sludge

Ef fects of pipeline discharge
of municipal wastewater

Ef fects of introducing human
pathogens into the marine
environment

Consequences of modification
and loss of wetlands

Long-term effects of poly-
nuclear aromatic hydro-—
carbons and their metabol—
ites in the marine envirom—
ment

if fects of introduced path-—
ogens on marine organisms

Effects of urban and suburban
nonpoint source cont amina-
tion in estuaries and
coastal areas

adequacy of baseline informa-
tion

Deterioration of the Great
Lakes as a drinking water
source

Effects of nutrient loading
on estuaries, coastal zomnes,
and the Great Lakes

Effects of ocean dumping of
industrial wastes
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Table

2 {cont'd)

Sea Grant

CZH

Ran

I Score

Rank

Score

LSSUE

17

18

19

20

21

22
23

24

25

26

27

28

29

30

31

32

623

616

606

603

597

582
573

568

563

549

539

530

526

11

24

10

25

23

17
290

21

19

36

33

35

28

16

30

685

638

692

632

638

669
664

661

667

585

590

588

715

618

606

Effects of agricultural non~
point source contamination
in estuaries and coastal
areas

Sufficlency of indices to
distinguish between natural
and anthropogenic change

Effects of ocean dumping of
sewage sludge

Consequences of modification
and loss of submerged
aquatic vegetation in the
nation's estuaries and
coastal areas

Ef fects of pollutioninduced
ftress on susceptibility to
pathogens

Ef fects of metals on the
marine environment

Effects of oil spills on the
marine environment

Environmental impacts from
transport, handling, and
storage of waste materials
to be Incinerated at sea

Long-term effects of petro-
leum compounds and their
metabolites in the marine
environment

Effects of freshwater pollution
on anadrameus fish popula-
tions

Effects of dredging on near—
shore environments

Effects of ocean dumping of
dredged material

Ef fects of sub-seabed emplace-
ment of high-level radio-
active waste

Effects of altering salinity
regimes in coastal and
esfuarine and areas from
water—use practices

Ef fects of ocean dumping of
low-level radioactive waste

Consequences of modification
and loss of coral reefs
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Table 2 (cont'd)

Sea Grant

CZM

Rank

Score

Rank

Score

ISSUE

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47
48
49

50

524

514

489

477

473

471

463

460

426

397

382

379

375

353

341

8

308

37

29

31

32

34

38

40

41

47

49

39

31

45

44

43

42

50

579

615

602

593

589

576

543

534

451

431

602

463

463

458

tnshore physical impacks of
of fshore oll and gas
activities

Impacts of chronic discharges
From offshore oll and gas
activities

Significance of cumulative
ef fects of outer continental
shelf oil and gas develop—
ment and transportation
activities

Environmental impacts of at—
sea incinceratlon of wastes

Ef fects of outer continental
shelf-related resource dev—
elopment on Arctic and sub-
Arctic environments, includ-
ing subsistence species

Effects of forest practlices on
estuaries and coastal areas

Ef fects of mining sand, gravel,
and phosphates

Effects of thermal discharges
on the marine environment

Effects of sea level rise on
coastal ecosystems

gffects of debris ingestion by
marine biota

Ef fects of mining polymetallic
sulfides

Significance of entanglement
of marine organisms in ghost
nets, traps, and other debris

gf fects of brine from desalin-
jzation and salt domes

Ef fects of entralnment/impinge-
ment assoclated with power—
plants

Ef fects of storage and trans-—
shipment of coal

Effects of mining manganese
nodules and crusts

Ef fects of ocean thermal energy
conversion development

Effects of electromagnetic
pulse testing on mar ine
biota
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(3) Comparison of Regional Results

The objective of this analysis is to indicate similarities and
differences among the priority lssues identified by the four regiona.
Table 3 presents the ranks and scores assigned to the 50 issues by
representatives of each region. Although the scores serve as an
indicaticn of the priority of the issues, the ranges of the scores vary
considerably among the reglons., For this reasen, ranks assigned to the
lasues, rather than the scores, have been used to indicate the priority
of issues. Since it has arbitrarily been decided to limit
conalderation to high priority issues, only the top fifteen issues on
each 1iat will be noted. For this discussion the issues have been
grouped intc the categories of polluting activities, pollutants, and
generic issues {thcse not related to a specific poliuting activity or
pollutant), and their ranks are compared by region.

The pelluting activity of major concern to all four regions was
marine disposal of municipal and industrial wastes. With respect to
waste disposal, the Southeast and West Coast regions were primarily
concerned with the nearshore effects of plpeline discharges of various
wastes, while the Northeast and Great Lakes regions identified ocean
dumping of sewage sludge as a high priority {ssue. All of the regions
except the Great Lakes identified comparative assessment of various
media for waste disposal as a high priority fssue. In addition,
cumulative impacts of man's activities in nearshore areas was
identified as a high priority issue by all the regicns.

Urban nonpoint source polluticn was identified as a high priority
polluting activity by the Northeast, Southeast, and Great Lakes
regions, and was considered moderately important by the Weat Coast.
The Great Lakes region also considered agricultural nonpoint source
pollution as a high priority, while the Northeast and Southeast
considered it to be a moderate priority iassue.

Certain polluting activities were of high priority to only one
region. The Northeast was the only region to identify sub-seabed
emplacement of high-level radioactive waste as a priority, and the
Southeast was the only region tc consider the transport, handling, and
storage of wastes for jincineration at sea as a priority. Similarly,
the Great Lakes was the only regicn to identify ¢il spills as a
priority.

Synthetic organic chemicals were perceived as the most important
pollutant for three of the regions, while the West Ccast considered
them to be a moderate priority pollutant. Pathogens were identified as
at least moderately important tc all of the regions. Polynuclear
aromatic hydrocarbons and nutrients were identified as relatively high
priority pollutants by all of the regicons except the West Coast.

Habitat modification (Specifically the loss of wetlands and coral
reefs) was especially important to West Coast representatives. Wetland
los3 was a moderately important issue for the Southeast and Great Lakes
regions, while only the Great Lakes region identified the loss of
submerged aquatic vegetation as a relatlvely high priority, The
Northeast was the only regilon that failed to identify any habitat issue
(wetlands, submerged aquatic vegetation, or coral reefs} as a priority.
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rable 3. [ssue racks and muan scores: regional evaluation,

T TREGIONAL RANKS AND SCURES

NorLheast |doutheast |[West Coast|Creat Lake IS5UE
Kank]Score |Rank|Score Rank | ScorelRank|Score

i 715 ] 6973 L 708 9 101 Effects of pipeline discharge
of industrial waste

2 708 2 7139 La h3U 1 421 Ef fects of synthetic organic
chemicals on the marine
environment

3 705 1 748 2 701 L7 663 Comparative assessment of
various media for waste
disposal

4 p 701 20| 633§ 30 574 2 759 Effects of ocean dumping of
sewage sludge

5 697 9 676 18 610 12 674 Ef fects nf introduced path-
ogens on marine organisms

6| 689 4 700 16 | 644 7 715 | Long-term effects of poly-
nuctear arcmatic hydro-
carbons and their metabol-
jtes in the marine environ-
ment

7 673 5 694 5 679 4 739 Cumulative effects of man—
induced changes on selected
coastal areas and estuaries

o) 67l 25 610 24 630 i 743 Deterioration of the Great
Lakes as a drinking water
source

9 b6/ B bB2 14 b4d 10 693 EfFects of urban and suburban
nonpoint source contamina—
tion in estuaries and
coastal areas

1y ) 661 3 700 11l 655 | 28 606 i€ fects of pipeline discharge
of sewage sludge
il b 54 13 669 24 614 8 708 Ef fects of nutrient loading

on estuaries, coastal zones,
and the Creat lLakes

V2 h52 12 | 671 22 626 11 676 Effects of ocean dumping of
industrial wastes

13 bHhh 19 615 25 6l2 20 LT PEfects of sub-seabed emplace-
ment of high~level radio-
acrive waste

14 | R4S 16 | 644 15 643 32 587 Ef fects of introducing human
pathogens into the marine
environment

15 1 64d 14 655 19 6730 o 717 fffects of agricultural non—
polnt source contanination
in estuaries and coastal
areas

16 64U 7 [3: 7 4 =18} 19 653 Ef fects of pipeline discharge

L—_ of muinicipal wastewater
R | I .,L__,_l___‘_{____J_. -



Table 3 {(cont'd)

REGIUNAL RANKS AND SCORES
Noriheast |Southeast [West CoastlGreat Lake ISSUE
Rank |Score|Rank|Score|Rank|ScorefRank|Score

17 | 640 |} 23 | 619 | 21 627 21 630 | Effects of metals oo the
marine environment

18 638 [ 28 | 583 | 17 | 635 | 13 | 674 | Effects of oil spills on the
marine environment

19 637 21 624 i3 649 37 535 Ef fects of pollution-induced
stress on susceptiblility to
pathogens

20 | 621 11 671 7 671 |4 669 Consequences of modification
and loss of wetlands

21 [ 619 ] 22 1 620 | 26 | 607 | 39 | 509 | Effects of ocean dumping of
low-level radioactive waste
22 | 615 24 618 | 27 599 15 | 668 Consequences of modification
and loss of submerged
aquatic vegetation in the
nation's estuaries and
coastal areas

23 611 3l 571 41 500 25 6L9 Effects of ocean dumping of
dredged material

24 610 27 596 9 663 31 590 Long-term effects of petro—
leum compounds and thelr
metabolites in the marine
environment

25 ] 594 | 15| 648 | 28 | 596 | 26 | 616 ] Environmental impacts from
transport, handling, and
storage of waste materials
to be incinerated at sea
731 Adequacy of baseline infor=-
mation

27 ] 586 | 17 | 640 8§ 664 | 27 § 609 | Sufficiency of indices to
distingulsh between natural
and anthropogenic change

28 | 586 | 10| 675 61 671 18t &6l Validity of existing anal-
ytical techniques as
appropriate indicators of
pollution impacts

29 579 30 572 34 S46 1 29 600 Effects of dredging on near—
shore environments

30 | 5731 33 | 552 29 | 578 | 33 | 584 Impacts of chronic discharges
from offshore oil and gas
activities

31 564 26 605 31 568 35 562 Effects of altering salinity
regimes in coastal and
esluarine areas from
water—use practices

32 | 560 | 29 579 38 1 514 | 16 § 665 Ef fects of Ereshwater pollution
on anadromous fish popula=
tions

v

26 | 587 18 { 638 3| 686
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Table 3 {cont'd)

REGIONAL RANKS AND SCOURES
Norcheast |Southeast !West Coast Great Lake 155U
Rank|Score|Rank|Score|Rank|Score Rank | Score
33 | 557 35 | 525 | 42 498 | 30 591 fnvironmental impacts of at-
gea incineration of wastes
34 533 40 | 499 10 659 24 620 Consequences of modification
and loss of coral reefs
35 F 529 } 34 | 530 | 33| 353 | 23 625 | significance of cumulative
effects of outer continental
shelf oil and gas develop
ment and transportation
activities
36 502 42 429 49 329 36 556 Effects nf sea level rise on
coastal ecosystems
37 | 494 32 553 { 32 559 22 | 629 | Onshore physical impacts of
of fshore oil and gas
activities
35 486 38 5113 37 542 34 571 Effecis of outer continental
shelf-related resource devel—
opment on Arctic and sub-
Arctic environments, includ-
ing subsistence species
39 48B4 39 502 35 545 45 439 Ef fects of thermal discharges
on the marine environment
40 | 457 50 314 50 324 50 224 Ef fects of electromagnetic
pulse testing on marine biota
44 453 1 44 | 423 | 39 ] 513 | 41 496 | Effects of mining polymetalic
sulfides
42 449 47 3gu | 40 511 49 349 Ef fects of debris imgestion by
marine biota
43 | 448 1 37 517 23 1 621 18 532 Ef fects of forest practices on
estuaries and coastal areas
a4 | 453 | 36 | 522 | 36 ] 544 | 40 507 Ef fects of mining sand, gravel,
and phosphates
45 | 431 48 372 | 47 395 | 42 | 486 Effects of brine from desalin-
ization and salt domes
46 ] 410 ] 46 389 43 472 48 360 Significance of entanglement
of marine organisms in ghost
nets, traps, and other debris
47 L oo | 43 | 428 | 45 | 435 47 | 408 | Effects of entrainment/impinge—
ment associated with power
plants
48 399 45 401 46 4273 46 | 429 “ffects of mining manganese
nodules and crusts
49 391 49 | 344 | 44 ] 461 44 1 457 Ef fects of ocean thermal energy
conversion development
50 1 385 | 41 430 | 48 | 361 43 | 471 Effects of storage and trans—
shipment of coal
L_
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The West Coast was especially concerned with several additional
issues which address generic aspects of marine pollution issues:
validity of analytical techniques; adequacy of baseline infgrmation;
and sufficiency of indices. The Southeast also ranked the issue
related to the validity of analytical techniques as a high priority,
and the Great Lakes ranked the adequacy of baseline information as a
high priority. The Northeast, in contrast, did not consider any of
these issues as a high priority, Only the Northeast and Great Lakes
regicns identified the deterioration of Lhe great lakes as a drinking
water source as a high priority issue.

Although several polluting activities, pollutants, and generic
issues were ranked specifically on the basis of special regional
concern, there was general agreement in certain areas by all four
regions. Pipe-line discharges of industrial wastes and sewage sludge
were identified as priorities by all of the regions, with discharges of
industrial wastes & high priority in each case. Urban and suburban
nonpoint source pollution was another polluting activity of concern to
all of the regions, and synthetic organic chemicals and pathogens were
identified as significant pollutants by each of the regions.

Conclusians

The results of this exercise must be interpreted within the
centext of the limitations of the methodology. These results represent
the opinions of the researchers and managers who completed the
evaluation, The selection of the evaluators, therefore, is an
important factor contributing to the outcome of the assessment.

Results of the evaluaticns by individuals associated with coastal zone
management offices and those representing National Sea Grant
institutions have been analyzed separately to see if perspectives of
the two groups differ greatly. These two groups were then combined for
the sake of the regional analysis,

An important feature of this assessment is that the issues were
determined by participants at the national workshop. However, the
independent assignment of criteria weights and evaluation of the issues
heiped to produce a set of results indicative of the perspectives of
the state and regional evaluator.

A final consideration is that the criteria used may not apply
equally well to all the issues liated and may, therefore, be difficult
tc assess against some of the issues. If some criteria did not apply
to an issue, that issue may have a score which is not representative of
its real importance. A common understanding among all participants of
the ¢riteria and issues is also essential to make comparable
evaluations. Although it is difficult to assure homogeneous
understanding with a large group of evaluators, it may be argued that a
large group contributes to a balanced perspective of the issues and
eriteria.

The third edition of the Federal Plan for Geeanic Pollution
Research, Development, and Monitoring, that for Fiscal Years 1985-199n0,
is due to be delivered to the Congress during September of 1985, The
ranked list of issues from the national workshop will provide input to
developing the priority national needs and problems identified in the
Plan. The state and regional assessment provides a mechanism to ensure
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that the list of priority national issues adequately incorpcrates state
and regional concerns, As such, the results of this exercise provide a
view of state and regional ccastal managers and academlc¢ researchers
regarding the priority of marine pcllution issues confronting the
nation.
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FEASIBILITY STUDIES FOR REPLACEMERY
OF TMPACTED WETLARDS

David L. Poling

Environmental Consultant

Michael Kaminsky

New Jersey Department of Transportation
Bureau of Environmental Analysis

INTRODUCTION

In order to obtain necessary state and federal permits for major deve-
lopment projects, mitigation plans for wetland takings are frequently
required. From a regulatory standpoint, wetland replacement is typi-
cally required when no suitable alternative to wetland impact is
available and all reasonable measures have been undertaken to minimize
the disturbance. Replacement is not only be suitable for public pro-
jects but also for projects by those private developers who must also
obtain a U.S, Army Corps of Engineers permit under authorization of
Section 404 of the Clean Water Act,

METHODOLOGY

A wetland evaluation and feasibility study is composed of a multitude
of tasks including:

[dentification and Classification of Wetlands
Determination of Wetland Boundaries

Assessment of Wetland Functions and Values

Assessment of Project Impacts/Wetland Loss
Mitigation/Minimization of Impacts

Identification and Evaluation of Wetland Replacement Sites
Formulation of a Preliminary Wetland Replacement Plan
Assessment of Conversion Impacts on the Replacement Site

»

.

N

.
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These are discussed in the following subsections:

Task 1 - Identification and classification of wetlands

Within New Jersey wetlands have been delineated by New Jersey
Department of Environmental Protection (NJDEP), and the the United
States Fish and Wildlife Service (U.S5.F.W.5.) - National wetlands
Inventory (NWI}. Not all areas have been mapped and in the case of
NJDEP, the wetlands mapped are only those which are tidal,

A11 wetlands delineated by NWI and/or NJDEP and within the project
area are identified and placed on project alignment drawings.

Soil surveys developed by the U.5. Soil Conservation Service (SCS) are
reviewed to determine the presence and extent of hydric soils as
Tisted by SCS. Those areas within the project area containing these
spils are also mapped.

The entire project including all alternatives are walked, to ensure
that all wetlands which may be impacted are taken into consideration.
Our experience has shown that there are often wetlands, some reifati-
vely large, that are not mapped by NWI, and most of these are usually
the palustrine type. These wetlands are alsoc placed on project align-
ment drawings. On a few occasions emergent wetlands have been shown
to be less extensive than that mapped by NWI. Considering the map
scale and the magnitude of the task, we have found the NWI map to be a
valuable tool in the initial planning stages of a project,

Wetlands verification and identification are based on the definitions
provided in the next section entitled "Definition - Wetlands."

All wetlands are classified utilizing the U.3. FWS system, Classifi~
cation of Wetlands and Deepwater Habitats of the United States
(Cowardin et al., 1979). In the case of areas designated on NWI maps,
these wetland are already classified down to subclass. Additiomal
levels of classification are typically provided based on the results
of the on-site field investigations.

Definition - wetlands

Executive Order 11990, entitled “Protection of Wetlands" (42 Federal
Register, 26961, 1977) defines "wetlands" as:

“those areas that are inundated by surface or ground water
with a frequency sufficient to support and under normal ¢ir-
cumstances does or would support a prevalence of vegetative
or aguatic life that requires saturated or seasonally satu-
rated soil conditions for growth and reproduction. Wetlands
generally include swamps, marshes, bogs, and similar areas
such as sloughs, potholes, wet meadows, river overflows, mud
flats, and natural ponds."

The U.S. Army Corps of Engineers in Federal Register, Vol. 47, No. 141
(1983}, defines "wetlands” in a similar fashion, using inundated or
saturated conditions and a prevalence of vegetation typically adapted
for life ip such conditions as the basic criteria.
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The U.S. Department of the Interior, Fish and Wildlife Service in
Classification of Wetlands and Deepwater Habitats of the United States
(Cowardin et al., 1979) goes a step further to refine the definition
of "wetlands" by assigning three important criteria. This expanded
definition is as follows:

“"Wetlands are lands transitional between terrestrial and
aquatic systems where the water table is usually at or near
the surface or the land is covered by shallow water, For
purposes of this c¢lassification, wetlands must have one or
more of the following three attributes: (1) at least peri-
odically, the land supports predominantly hydrophytes; (2)
the substrate is predominantly undrained hydric soil; and

{3) the substrate is nonsoil and is saturated with water or cov-
ered by shallow water at some time during the growing season of
each year.,"

This definition introduces two imporiant terms that are used as cri-
teria for defining wetlands: i.e., hydrophytes and hydric soils.
These terms, likewise, need to be defined. The definitions of these
terms are provided by the U.S. Fish and Wildlife Service's "National
Wetlands Inventory Project" {Tiner and Wilen, 1983).

A “"hydrophyte" is defined by the NWI as "any plant growing in water or
in substrate that is at least periodically deficient in oxygen as a
result of excessive water.” A listing of hydrophytes prepared by the
NWI is divided into four indicator categories based on a plant's fre-
quency of occurrence in wetlands:

1) obligate - always found in wetlands {>95% of the time)

2} facultative wet - usually found in wetlands (66-95% of
the time)

3} facultative - sometimes found in wetlands (33-66%)

4) facultative upland - seldom found in wetlands (<33%)

NWI has classified hydrophytes according to these categories (U.S.
FWS, 1982).

"Hydric soils" are defined by so0i1 saturation for significant periods
or by frequent flooding for long periods during the growing season.
The Soil Conservation Service, in cooperation with the NWI, has pre-
pared a listing of all soil types that are classified as "hydric."

The 4.5, Fish and Wildlife Service has identified five general cate-
gories of wetland areas on the basis of the three criteria stated
earlier, They are as follows:

1) areas with hydrophytes and hydric soils

2) areas without hydrophytes but with hydric soils
3) areas with hydrophytes but nonhydric soils

4} areas without soils but with hydrophytes

5) wetlands without soil and without hydrophytes

For purposes of these studies, wetlands are generally defined
according to the first three criteria developed by the U.5. Fish and
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Wildlife Service since they provide a means for identification of
wetlands in the field. The presence of hydrophytes, however, was the
most useful in identifying wetlands since that factor is the most
readily observed in the field. As discussed in the methodology below,
the presence of obligate species of hydrophytes (i.e., those that are
found in wetlands {(>95% of the time) make the delineation of wetlands
easier. However, many wetlands only contain facultative species
and/or hydric soils.

In addition to areas that explicitly qualify as wetlands on the basis
of the three stated criteria, all ponds, streams and rivers with
depths of 2 meters (6.6 feet) or less are also included, This inclu-
sion is consistent with the U.S. Fish and Wildlife Service's differen-
tiation between "wetlands" and "deepwater habitats.® The latter term
refers to permanently flooded lands lying below the deepwater boundary
of wetlands where the water is too deep to support emergent vegetation
{wetland obligates). The 2-meter lower limit for inland wetlands was
selected by the Fish and Wildtife Service as the maximum depth to
which emergent plants normally grow.

Task ? - Determination of wetland boundaries

In order to accurately assess the acreage of wetlands impacted by the
proposed project, wetland boundaries are staked in the field and sur-
veyed. Stakes are driven into the ground at the upland most limit of
wetland plants and/or the furthest extent of hydric soils, as defined
in the previous task. In the case of hydric s0ils, core samples are
taken in the field. The stakes are surveyed for both location and
elevation, the latter assisting in determining the elevation contour
corresponding to the wetland boundary when appropriate.

Wetland boundaries were drawn on project alignment drawings for sub-
sequent use.

Task 3 - Assessment of wetland function and values

Several methods have been developed by various agencies in an attempt
to qualify and/er quantify the values of a wetland. The USFWS have
developed their Habitat Evaluation Procedures (HEP) which guantifies
the wildlife value of a wetland. The U.S. Army Corps of Engineers has
also developed an evaluation program which gualitatively identifies
various wetland functions and values. Another system, "A Method for
Wetland Functional Assessment" recently developed for the Federal
Highway Administration (1982), qualitatively assesses various factors
associated with the role of wetlands in the environment. With this
method, the value of each impacted wetland is addressed in terms of:

flood storage

groundwater discharge and recharge
fishery and wildlife habitat
sediment trapping

shoreline anchoring

nutrient retention

food-chain support

active recreation

passive recreation and heritage

D b & 0 O O 0O O O
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The functional values are based on the user answering a variety of
guestions concerning wetland characteristics such as vegetation form,
water depth, width, py, hydroperiod, human disturbance, etc; adjacent
land characteristics, and social significance of the wetlands. These
answers are then used in keys from which the value of each wetland
function is rated as very high, high, moderate, Tow or very low.

Task 4 - Assessment of project impacts/wetland loss

Utilizing the cut and fill lines (toe of slope) designated on the pro-
Jject alignment maps which also depicts wetland boundaries, wetland
acreage takings are calculated. Direct and indirect effects of the
project are assessed, especially the loss of wetlands as it relates to
functional values. In addition, adjacent wetlands can be affected by
cuts via drainage of surface waters and/or lowering of the groundwater
table, and the potential for these modifications is also determined.

Task 5 - Mitigation/minimization of impacts

Measures for mitigating and/or minimizing impacts are evaluated. In
the case of wetlands directly lost, replacement is the most commonly
used type of mitigation. For impacts on adjacent or downstream
wetlands, measures to insure an adequate water supply during and after
construction are recommended.

Task 6 - Identification and evaluation of wetland replacement sites

Utilizing existing maps, especially U.S. Geologic Surveys, and
aerials, potential replacement sites are identified. Criteria for
selection of sites include: 1) being in close proximity to impacted
wetlands, or at least in the same watershed, 2) having a low existing
natural value, 3) having an adequate water supply, 4) being of
suitable size and 5) other project specific criteria such as the
amount of material to be excavated and disposed.

Each site is visited to determine its character. Selected sites are
then ranked according to their suitability, Sites are compared as to
the above criteria, current value to wildlife, the adjacent land-use,
the ease of conversion to a wetland and other characteristics of the
sites,

Task 7 - Formulation of a preliminary wetland replacement plan

The ratio of wetland acreage to be replaced to the acreage lost is
dependent on the wetlands characteristics, and the requirements of the
regulatery agencies involved.

For the most suitable site a preliminary wetland replacement plan is
developed, The plan includes suggested vegetation to be planted, site
configuration, water depth or extent of soil saturation, site
topography, the portions of the site to be deveted to each wetland
type (in the case of diverse wetlands) and other engineering require-
ments, especially those necessary to create the desired water
depth/soil saturation and to stabilize the newly created wetland.

The functional values of the replacement site after conversion to a
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wetland, are assessed based on the proposed plan. These values can
then be compared with that of the lost wetlands to determine if the
replacement provides adequate mitigation.

Task 8 - Assessment of conversion impacts on the replacement site

The impact of conversion of the replacement site to a wetland is
assessed. Recognizing that the modification of an existing area to
create wetlands may result in a corresponding loss of other natural
values, it is important to find a site which is currently unproductive
or severely disturbed, However, in many situations, this type of area
js difficult to locate, particularly if the replacement obligation
involves a large acreage. Another factor that has to be considered in
selecting the site is the amount and type of material to be excavated,
as sites for disposing of unsuitable material are alse difficult to
Tocate. Similarly, the costs associated with disposing of excavated
material which cannot be used for fill on other construction projects
can be guite high.

In some situations, particularly involving large acreages, the conver-
sion of an existing non-wetland site to wetlands can be adversely
received by the affected municipality, Most municipalities are con-
cerned with the loss of future developable properties and tax

ratables associated with the conversion of a large parcel to

wetlands.

Summar

The construction of new wetlands to replace those impacted by develop-
ment requires an analysis of a variety of issues to develop a mitiga-
tion plan that provides a net ecological benefit. Although only
briefly discussed in the paper, there are several important factors
beginning with the identification of an affected wetland, followed by
the evaluation of alternatives to avoid the impact and the development
of measures to minimize the the effect that must be carefully con-
sidered in planning an acceptable project. Several methods have been
recently developed to evaluate wetland functions and values, and
because of the complete range of factors considered, the FHWA proce-
dure has been found to be guite useful in the initial planning pro-
cess. If wetland takings cannot be avoided then development of a
mitigation plan has merit, which usually involves replacement of
affected wetlands. However, this plan must also consider several
issues if there is to be a net benefit to the environment, and to
insure that the plan can be economically implemented.
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Introduction

During the pericd 1953 to 1973 the State of MNew Jersey lost
approximately one gquarter of its coastal tidal wetlands to hunan
developnent through filling and dredging activities (Ferrigno et al.
1973}, As the scientific comnunity studied coastal estuarine
ecosystems, the important role and function of the tidal wetlands
became apparent (Teal 1962, de la Cruz 1973). Concern for the
conservation and protecticn of these wetlands increased and lead to
the enactment of legislation, 1In lew Jersey, the Wetlands Act of 1570
(NJSA  13:9A-1) was passed with the goal of stopping the destruction
and loss of our valuable coastal tidal wetlands.

In order to develop biologically valuable coastal habjtats and
minimize adverse inpacts, various organizations and coastal nanagement
prograns have turned to concept of "mitigation", ‘he basic idea of
nitigation is to conpensate for adverse inpacts and danages {rom human
development activities on natural ecosystens through habitat
relabilitation or creation, The term "mitigation™ is not well defined
in an enviromwental sense and varies with the subject of the text or
article (Race and Christie 1982). Some people view mitigation as an
attenpt by developers to destroy natural wetlands while other people
view mitigation as an atbteapt by managenent to improve ot enhance
degroded wetlands,

One key question concerning the concept of mitigation is whethet
or not the man-nade habitat (artificial marsh) is "equivalent” to the
deotroyed natural habitat {natural marsh){(Race and Christie 1942), 1n
other words, dues the artificial marsh biologically coupensate for the
loss of the natural marsh? Few scientific studies bave addressed this
auestion or examined artificial marshes in a vigurous scientific
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manner, In order to evaluate past artificial salt marshes in New
Jersey the Deparkment of Environmental Protection, Division of Coastal
Resources contracted with the authors to examine past artificial narsh
projects. The overall objectives of the study was to a) evaluate tle
artificial nmarshes for their effectiveness in developing into
productive marshies, b) conpare sediment characteristics of artificial
morshes with natural marshes, and c¢) develop a set of guidelines
concerning artificial wmarshes {or utilization in the New Jersey
coastal zone management. progran,

The results of our investigation are reported in the New Jersey
Agricultural Experinent Station Publication Nunber P-40502-01-84
submilted to the Division of Coastal Resources, Details of our
research may be cbtained from this report. The objective of this
paper is to discuss the basic question: Are artificial (man-nade) salt
narshes "gquivalent" to natural salt marshes?

Bight past artificial marsh
projects were selected for
quantitative analyses (Table 1 and
Figure 1) from thirky known
artificial marsh projects in New
Jersey. he sampled narshes were
N Ve characterized by a) having
e information c¢oncerning the nelhods
used to construct the artificial
[ marsh, bl vegetation (Sparting
é’{, alterpiflora and/or §. pateps) was
W present on most of the artificial
marsh, and ¢} the age of the
artificial wparsh was two years or
older. A natural marsh adjacent to
the artificial narsh was also
selected for sanpling, The sane
Fiqure 1. Location of study major vegetation found in  the
sites in HNew Jersey. artificial mnarsh was sanpled in the
natural narsh.

variables measured at each sawpled artificial and natural narsh
focused on the major vegetational cpecies and sediment. Vegetatior_lal
parancters weasured were standing crop biomass (per 0.0625 n2){live
and dead), percent of live to dead bionass (%), density {(per (].0!_525
n2}, height {aw}, stew dianeter {em), and the nusber of reproductive
heads.  Sediment characteristics which were measured included pi,
magnesium {ppw), phospliorus {ppm, potassiun (ppu}, calcium {ppul,
sodium (ppw), pitrogen (awenium Lorm) (), organic watter (%), and
electrical  conductivity (uwdws/an). Values obtained from  the
artificial and natural narshes were statistically conpared by a serles
of T Tests and analysis of variances (Zar 1974). An alpla level of
0.05 was chosen to determine whether there was a significant
diflerence between the artificial and natural narsh for a given
variable,
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Iype=classification of the artificial marsh project (CP=creation and
RI=restoration). Acreagesapproximale size of the artificial narsh.
Net Acreage=net gain of wetlands (destroyed marsh surface minus
artificial marsh acreage). Sedinent=type of soil used for the
artificial marsh (dredye=dredge spoil, natural=marsh peat, and
inorganic=sand) ., Species plantedsvegetation planted in the artificial
parsh (SAT=8., alterniflora, SpP=5., patens, and vol.=natural
colonization and revegetalion}.

tlame Iype Acreage  Net Sedinent  Species  Late
Acreaye Planted Planted

A-Drigantine CH 0.8 -0.15 dredye Sh 7/1981
IB-Stone Harbor CR 1.6 - natural vol. -
C-Cayview R 0,15 0.0 inorganic SA /1977
D-rbsecon Br 0.02 0.0 inorganic SP 8/1981
E-Fanabawkin Bay RT 1.0 0.0 inorgonic SP 1977
F-Gonnet Island K 2.5 0.0 inorganic Sn/SP 1977
G~-Tuckerton RT 1.6 0.0 inorganic SP 1997
H-Daver RI 0.12 -0,77 inorganic SA/SP 1978

Results apd Discussion

The ficst artificial (man-nade) marshes scientifically evaluated
were in North Caroling where 8. glterniflora was planted cn dredge
sgpoil islands. Cammen (1976) and Seneca et al, (197¢) found that the
above ground bionacs was conparable to the natural narshes but  below
ground bicmass was different. Delow ground bionass was higher in the
natural  marsh. They demonstrated that there were vegetative
differences between artificial and natural marshes,

In our study, certain vegetative characteristics of the
artificial marshes were statistically similar to the natural narshes
while othiers were significantly different (lable 2 and Figure Z),
Overall, the height, percent of live to dead bionass, and live bionass
were statistically similar between the eight artificial and adjacent
natural marshes. Dead bionass, total biomass, density and the nunber
of reproductive heuds were significantly diflferent between the
artificial and natural narshes.

Table 2 represenls the comparisons (T Test) of individual
artificial and adjacent natural warshes while Figure 2 represents an
overall analysis (analysis of variance) of the eight study sites. The
individual marsh comparisons revealed that certain artificial marsh
projects (A,C, and F)} were vegetatively similar to the adjacent
natural narsh while other artificial nargsh prejects (D,E,G and H) were
digssimilar in many respects (Yable 2), 7The analysis of variance of
the eight artificial narshes and their associated natural marshes
chowedd that density, nuuber of reproductive heads, total biosass and
dead biomass were significantly lower in the artificial marshes
(Figure 2). Artificial marshes had significantly lower total bionass
indicating that the productivity of artificial narshes was lower (nut

i61



Table 2, Summary table of a series of T 'Tests of the vegetation
variables of the artificial and natural narshes. The letters A-H
represent the eight study sites (see Table 1). The synbols indicate
the results of the T tests; a "=" indicates that there was no
significant difference between the artificial and natural marsh, a "+"
"indicates that the mean of the artificial warsh was significantly
higher than the natural marsh, and a "-" indicates that the nean of
the artificial marsh was significantly lower than the natural narsh.
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Table 3. Sumary table of a series of T Tests of the sedinent
variables of the artificial and natural marshes, See Table 2 for an
explanation of the table.
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equivalent) conpared to the natural marshes. The low anmount of dead
biomass in the artificial marshes accounted for the difference in
total biomass since live bicmass was similar between the artifieial
and natural narshes,

One important factor recognized in the development of artificial
narshes is the type of sediment used. In a controlled greenhouse
enviromwent, Smart and Barko (1978) revealed that the type of sedinent
had a large affect on the preductivity of marsh vegetation, Camnen et
al. (1974) showed that the physical nature of the sediment in certain
artificial marshes influenced the type of fauna which invaded and
colonized the marsh.
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The sediment characteristics of the eight artificial marshes we
studiced were very diffcrent from tlhe adgjacent natural narshes, A
series of 7T Tests revealed that most artificial marsh sediments had
significantly lower values of the neasured variables conpared to  the
adjacent natural narsh (lable 3). In the analysis of variance all of
the measured variables (except pH) were significantly lower in the
artificial narshes conpared to the natural marshes (Figure 3). ‘“he
mean percent of organic natter was six times higher in the natural
narshes. Electrical conductivity ({an indicator of salinity; 1
millinho = 640 ppm) was very low in the artificial marshes, Hutrients
for good plant growth were also significantly lower in the artificial
natrshies compared to the natural narshes.

Our data suygests that many measured vegetative and edaphic
(sedinent) variables were significantly lower in the artificial

marshes compared to adjacent natural mareshes. Overall, the
productivity (bionass/standing crop) of the artificial marshes was
significantly lower. Density of the vegetation was lower in

artificial marshes suggesting that vegetative growth and/or seedling
establishnent is not occurring even after vegetative planting of tle
artificial narsh. Sediments were very different with artificial
narshes having very low values conpared to the natural marshes. This
result was a function of the sedinent used in the construction of the
artificial marshes (mostly sand) and the characteristics of natural
marsh sedinent (peat). Present day natural narshes have taken nany
hundreds cof years to develop (Redfield 1972).

Our results indicate that the overall answer to the question "Are
artificial narshes equivalent to natural marshes?” is MO, Fany
characteristics of the artificial marshes were lower than the natural
marshes. Artificial narshes appeared to be biologically different.
In view of the concept of mitigaticn, artificial narshes are not
eguivalent to natural narshes and therefore are not a biologically
eguivalent replacenent of a natural marsh,
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Introduction

Field studies along the Delaware Bay shoreline of New Jersey show that in
many areas the dominant shore zone vegetation is Phragmites australis, or
common reed. Though this plant is widespread in the state, its dominance
of shoreline plant communities is surprising, Salt marsh environments
such as those around the Delaware Bay in Cumberland County, N.J. (the
study area), are typically dominated by several species of Spartina
(Silberhorn, 1982). Along bay fringe marshes and tidal creeks and rivers,
S. alterniflora, salt marsh cord grass, tends to dominate the intertidal
zone. Just above the mean high water mark, S. patens (salt meadow hay)
and other species such as Distichlis spicats (spike grass) and Iva
frutescans (marsh elder) are dominant. Though there have been no detailed
studies of shoreline vegetation along the New Jersey side of Delaware Bay
between the Cape May peninsula and the lower Delaware River, general
references and regional envirconmental inventories have all listed
Spartina alterniflora as the dominant marsh fringe vegetation (Robichaud
and Buell, 1973; Walter, et al, 1981; Walton and Patrick, 1973).

Yet fieldwork in 1983-84 found relatively few Spartina-dominated
shorelines. Rather, Phragmites often dominated not only on sandy and
developed shores, but on marsh fringes. Monostands of Phragmites were
found in remote shoreline reaches with no evidence of human disturbance.
If vegetation change has occurred naturally, perhaps as a result of sea
level rise, this implies that plant communities and marsh zonation may
change during transgression,
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Background

Phragmites australis is ubiquitous in New Jersey wetlands as an invader
of disturbed sites. The biology of the reed is reviewed in detail by
Howard, Rhodes, and Simmers (1977}, Phragmites is a rapid colonizer of
wet, disturbed sites, but rarely invades established plant communities.
Its occurrence in New Jersey is typically indicative of disturbance, and
it is widely found on spoilbanks and in roadside ditches (see Sipple,
1971},

=== FIELD SAMPLING AREA

MILES

b ; > 3

WILOMETERD

h - 0 g 0 I

STUDY AREA

DELAWARE

Figure 1
Studv area. Yumbers refer to study sites,

Detailed studies of marsh vegetation have been carried out near the study
area. Good (1963), in a study of the Goshen Creek marsh in Cape May
County, recorded Phragmites at the upland-marsh boundary and in filled-in
portions of the creek, It did not occur along the bayshore or undisturbed
portions of the creek bank. In the Oldman's Creek tidal marsh off the
Delaware River, McCormick and Ashbaugh (1972) did not find Phragmites to
be an important component of the freshwater marsh, Nearly pure stands
existed on nearby moist uplands, but several other species were
associated with the reeds in the marshes, Walton and Patrick (1573), who
inventoried the entire Delaware estuary, alsc note the species chiefly in
areas disturbed by ditching and channelization throughout the region,
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While studies elsewhere in southern New Jersey (Ferren, et al, 1981) have
shown that Phragmites can radiate into neighboring vegetation types by
rhizome extension, they found that imitial colonization still required
some disturbance, In Connecticut salt marshes, Phragmites invasion was
found to coincide with tidal restrictions which lowered the water table
and soil salinity (Roman, et al, 1984). In short, the common reed will
quickly invade moist areas that have been disturbed and is persistent
once established, but will not usually become established in undisturbed,
healthy plant communities (Howard, et al, 1977). Though the species is
common in disturbed areas of coastal marshes, in freshwater wetlands, and
near the wetland/upland interface, it has not been thought to be a
natural component of undisturbed shoreline fringe marshes,

Phragmites Distribution

Forty-eipght shoreline study sites, arranged in a four-stage nested
sampling design, were established in the study area (Figure 1). At each
site shore-normal transects were established from the high salt marsh or
just above the mean high water mark to low tide wading depths. The
transects were sampled during the period November, 1983-March, 1984. At
each site data on elevation, morphology, and soils were collected. Each
plant species present in a one-meter band along the transect was
identified, and ground cover estimated for each stand or subenvironment
using the Braun-Blanquet scale and methods detailed by Kuchler {1967).

Of the 48 sites, eight were unvegetated (all developed or disturbed
sites). Of the 40 vegetated sites, Phragmites australis was present at 27
sites, and was classified as the dominant vegetation at 21 sites. Of
those 21 sites, two had obviously been disturbed by human activity. Two
other sites appeared undisturbed, but were in close proximity to bayshore
settlements and may have been influenced by human activity. There was no
evidence of disturbance at 17 of the sites where Phragmites dominated
shoreline vegetation. Of the 19 undisturbed or apparently undisturbed
sites, 1l were marsh fringes with no beach and eight were shorelines with
sand barriers. Overall, Phragmites was by far the most common of the 11

species identified in the shoreline zone, with Spartina wlterniflora the
dominant at only 14 sites.

Clearly, Phragmites australis is an important component of the shoreline
fringe vegetation. Because water salinity regimes are saltwater or
brackish throughout the study area (Walton and Patrick, 1973; Walter, et
al, 1981) and there is no evidence of disturbance at many sites, this
fact is puzzling. How did the reed become established at these sites?
Field evidence suggests two modes of Phragmites colonization, both
associated with rising sea level.

Models of Phragmites Colonization

The first model holds that sand deposition on marsh surfaces and barrier
transgression are the mechanisms enabling Phragmites australis to
colonize the marsh fringe. Delaware Bay is a transgressive system, As sea
level rises, the marshes and coastal wetlands "climb" the pre-Holocene
uplands even as the bayward shoreline retreats. A series of transgressive
models and sequences have been developed for Delaware Bay by John Kraft
and his associates and students at the University of Delaware (Kraft,
1971; Kayan and Kraft, 1979; Kraft, et al, 1976: Maurmever, 1978: Weil,
1977; Washburn, 1982), Part of the transgressive process is the landward
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migration of sand barriers over the salt marsh. As these sand bodies
encroach on the salt marsh, they represent a disturbance, destroying the
existing vegetation (presumably Spartina) and creating an oppartunity for
Phragmites australis colonization. Phragmites is the dominant vegetation
at the majority of the sandy study sites and is present at all sand
barrier study sites.

Sand barriers may be temporary, occurring seasonally or being deposited
(and subsequently removed) during storms. It is not uncommon for a sand
barrier to be transient along the bayshore if a constant supply of
coarse-grained material is not available (Maurmeyer, 1978). If the
disturbance lasts long enough for Phragmites to become established, the
species would remain in place as the dominant species of the fringe
marsh, Though limited by salinity and tidal saltwater flooding {Roman, et
al, 1984; Bird, 1963; Howard, et al, 1977), the species is typically
highly productive, Rapid peat formaticn seems to enable the reed to
aelevate itself above most tides. Where no sand exists, however,
determination of the role of sand deposition in allowing Phragmites
establishment is problematic, because even semi-permanent Delaware Bay
barriers are often not preserved in the stratigraphic record.

The model of reed colonization due to sand barrier transgression is shown
in Figure 2.

1. Sand is deposited on, or transported over, Spartina
marshes.

2. Spartina is suppressed or destroyed.

3. Phragmites australis colonizes sandy area.

4. If sand barrier is removed or transported further
inland, Phragmites may remain as marsh fringe
vegetation.

FIGURE 2. Establishment of common reed during estuarine
barrier transgression.

The association of sand and Phragmites along the bayshore is sometimes
dramatic—at several locations, it was observed that marshy headlands
were dominated by Spartina alterniflora, while the intervening
sand-veneered cove was dominated by Phragmites. Still, the occurrence of
the reed as a dominant on a number of marsh fringe shorelines with no
apparent source of sand nearby indicates there may be other means of
colonization.

Godfrey and Godfrey (1975) described a cyclic sequence of development in
Spartina alterniflora marshes behind barrier islands. The model described
below and shown in Figure 3 is an adaptation of the Godrey model.

Once a Spartina alterniflora marsh has become established, the
combination of inorganic sediment deposition and biomass production often
allows peat accumulation to keep pace with sea level rise, If
sedimentation rates exceed the rate of local coastal submergence, the
Spartina marsh surface may build to the level of mean high water. At this
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Establishment of Spartina alterniflora marsh

2. Marsh peat accumulates at a rate exceeding the
rate of sea level rise,

3. Marsh surface is elevated to the level of
mean high water.

4. Phragmites australis invades marsh surface,

5. Bayside erosion truncates shoreline below mean
high water mark, elfminating §. alterniflora.
Wave attack of marsh scarp inhibits recolonization.

6. Phragmites remains as dominant shoreline
vegetation.

FIGURE 3. Establishment of common reed on estuarine
marsh shorelines.

point other species, such as Phragmites australis amd Iva frutescans may
invade. If, as often happens in Delaware Bay, severe erosion truncates
the intertidal shoreline, creating a scarped profile below mean high
water, intertidal vegetation such as S, alterniflora may be eliminated
and recclonization inhibited, Phragmites australis would be left as the
dominant vegetation.

Discussion

Phragmites australis has undeniably become a major component of the marsh
fringe vegetation of Delaware Bay. It also seems clear that the species
often succeeds Spartina alterniflora. At marsh scarps at eight sites it
was observed that under the Phragmites peat was a thick layer of Spartina
alterniflora peat. This was also true for shallow auger cores taken at
three other sites. The lack of human disturbance at many of these sites
indicates that this vegetation change is the result of natural processes.

Two geomorphological responses to sea level rise--sand barrier
transgression, and marsh surface accretion and bayside profile
truncation—-seem to provide mechanisms enabling Phragmites to establish
itself in bayside marshes.

Transgressive models have assumed that the sequence of geomorphic and
ecological units from estuary to upland remains intact, even though the
location of the entire system shifts upward and landward. Evidence from
Delaware Bay indicates that this may not be the case; that the character
as well as the location of coastal wetlands may be changed as sea level
rises.

Much more study into estuarine shoreline processes, the interactien
between vegetation and geomorphic processes in coastal wetlands, and the
stratigraphy of tidal marshes is needed to confirm the suggestion above.
The observed vegetation change of the New Jersey bayshore may not be
significant in the long term. Evidence is strong enough, however, to
warrant further study.
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Conclusions

Phragmites australis has become the dominant shoreline vegetation along
much of New Jersey's Delaware Bay shore, This is true in many remote
areas where there has been no human disturbance, usually necessary for
colonization of the species. It is suggested that two natural geomorphic
responses to rising sea level enahle the species to establish itself in
fringe marshes: (1) Transgression of sand barriers, and {(2) Accretion of
marsh surfaces, accompanied by erosional truncation of the bayside
profile. This implies that the basic character and vegetative composition
of coastal wetlands may be altered during the period of rising sea level.
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ARTIFICIAL SALT MARSH STABILITY:
A GAMBLE WITH THE SHORE

Joha Foley

Division of Coastal Resocurces
New Jersey Department of Environmental Protection

The loss of wetlands through natural and artificial wmeans is a
significant problem which can result in a deleterious effect on the
ecological balance between wan and nature. The artificial use of salt
marsh can be a useful alternative when wmitigating the impact of
development on or near wetlapnds. The most appreciable wetland losses
have been attributed to main's presence, in New Jersey over 65,000 acres
of marsh loss occurred between 1953 Lo 1971 (DEP Wetlands Study, 1979).
Natural marsh erosiom occurs as a result of wave action contacting the
toe of the vertical wetland slope causing it Lo become unstable thereby
collapsing (Sharp, Belcher and Oyler).

Salt march stability occurs as natural deposition of alluvial material
becomes trapped along the toe of the marsh. This accretion process
affords the adapted vegetation an opportunity to propagate thereby
increasing the wetland habitat (Smith, 1980). Once established, the
wetlands provide the adjacent wpland with additional protection from
erosion (Garbish). Wetlands provide & Lransition zone belween the upland
and the sea, dissipating wave action and acliug as flood storage area.
The wetlands trap sediment and water contaminants which would otherwise
add to pollution.

The ecological importance of wetlands as a basis of the marine flood web
has been well documented. Bacteria and protozeoa are dependent upeon the
decomposing plant material, detritus, which is indigenous to the
wetlands. Larger invertebrates leed upen the bacteria and protozoan and
the biological process is continued by shellfish, finfish and waterfowl
which in turn are fed upen by man.

The beauty and productivity of salt warsh is easily appreciated by those
who understand them. The benefits from the Wetlands are enormous and
deserve preservation. As a result of the significant losses of Wetland
areas ihe New Jersey Stute Legislature drafted the Wetlands Act of 1970.
This Act reyuired the Department of Eovirommental Protection (DEP) 1o
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iaventory and map lands meeting the specified definition of wetlands.
Since the inception of the Act there has been progressively fewer
wetlands destroyed, in fact between 1973 thru 1982 only 409 known acres
of wetlands have been lost.

According to Coastal Resource Policy, development of all kinds is
prohibited in wetlands unless the DEP can find that the proposed
development meets the following four conditions:

1. Requires water access or is water oriented as a central purpose of
the basic function of the activity,

2. Has no prudent or feasible altermative on a non-wetland site.

3. Will result in minimum feasible alteration or impairment of natural
tidal circulation and,

4. Will result in minimum feasible alteration or impairment of natural
contour or the natural vegetation of the wetlands.

One of the early projects successfully incorporating the use of salt
marsh for shoreline stabilization in New Jersey is Brigantine Land
Improvement., The project design was consistent with the Coastal Resource
Policies and mitigation was required to compensate for the alteration of
1.12 acres of regulated Wetlands. The applicant originally contemplated
the construction of a continuocus bulkhead; however, the proposal was
later vrevised as a result of the permit process to utilize marsh
establishment. It was the applicant’s intention to stabilize the
existing shoreline and protect it from erosion (See attached plan).

The project site is located on Saint (eorge's Thorofare otherwise known
as Half Moon Imlet. The area was created by dredging in the mid 1960's.
The applicants plan provided for the construction of approximately 1,120
linear feet of timber bulikhead in an "L" shape. As a result of DEP input
the proposal was revised to allow for the creation of a wetland plateau
which was vegetated with salt marsh, more specifically Spartina
alterniflora species. The bulkhead aspect was modified with a slope
revetment system which facilitated the marsh creation.

To create a coastal marsh artificially the proposed site must be
evaluated based on the geographic area, tidal elevation, salinity, fetch

length, and soil properties. The Brigantine Land Improvement site
contained the favorable environmental conditions conducive to marsh
establishment. The artificial wuse of wetlands for shoreline

stabilization has been successfully completed by Dr. Edward Garbish and
he was contracted to perform the work on the case study. According to
Garbish, the basic objective of any approach to shore erosion control is
to eliminate or minimize the contact time cof the water with the face of
the eroding bank.

The Brigantine Land Improvement project stabilized the shoreline with a
slope revetment using Gobi blocks which are donut like individual units
weighting approximately 13 pounds each. The Gobi blocks are interlocked
and placed over a filter fabric cor mat. There are other methods and
materials available which could perform a stabilization function;
however, the applicant chose Gobi mat because of econowmics, the Gobimat
system absorbs and dissipates the wave energy generated by tidal waters.
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The main feature of this application was the creation of salt marsh aleng
a 24" plateau area. Gobi blocks were placed at the toe of the plateau to
stabilize the edge of the marsh and protect it form erosion. Gobimats
were utilized along the slope to provide upland stability. The project
engineer determined the proper elevation of the plateau this was a
critical aspect of the project because the spartina alterniflora (high
vigor) required daily tidal inundation.

This project demonstrated the successful use of salt marsh in concert
with a slope revetment. However, there are some negative qualities worth
mention. The slope stabilization approach can only be used when there is
sufficient land to meet the requirements. A typical bulkhead does not
require much upland property and is a proven methed. On this preject the
ice lifted many of the Gobi blocks and vandalism resulted in an
appreciable loss of blocks.

The salt marsh stability which occurred on project was significant and
has resisted erosion very well. This site is relatively sheltered and is
not subject to extreme wave action which would limit the success of the
marsh establishment. The planning expense was high and the permit
process required much thought and input by many agencies. However, the
Wetlands serve as an excellent babitat.
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MITIGATION OPTIONS RELATED TO PORT DEVELOPMENT
FCR FISH AND WILDLIFE RESOURCES IN TAMPA BAY, FLORIDA

James B. Johnston

National Coastal Ecosystems Team
US Fish and Wildlife Service
HASA-31lidell Computer, 1010 Gause Boulevard
S§lidell, Louisiana 70458

Williaw K. Fehring

Tampa Port Authority
P.0. Box 2192
Tampa, Florida 33601

Introduction

For several years, there has been an evolving effort among local
agencies and individuals to develop a bettrr understanding of the envi-
ronmental problems of Tampa Bay, Florida (Figure 1), and to develop an
overall strategy for improving and protecting the bay's resources.
Starting as information discussions among lfocal scientists, this effert
resulted initially in a week-long symposium (Bay Area Scientiftic Infor-
mation Symposium, May 1982) where local scientists altempted to consol-
idate the existing knowledge about the bay in more than 40 subject

areas.

During the symposium, it became apparent that there was a broad-
based concern over the lack of a regional strateqy for improving the
bay or manaqing its resources Participants decided to establish a
pragram through the Regional Planning Counci? to develop such a strat-
eqy. With funding from a Coastal Zone Management grant, a Regional Bay
Study Committee was estahlished. The commilttiee spent almast a year
identifying and assessing the relative importance of perceived prablems
in the bay. A corollary effort to identify solutions to these probiems

was unsuccessful.

The Tampa Port Authority (Authority) has been an active partici-
in these activities from the beginning As the owner of a large

pant

portion of the bay bottom and as a local regulatory agency for marine
construction, the Authority will play a role in the implementation of
any bay improvement slrateqgy. In addition, a significant pertion cof

past dredging and filling activities, which have greatly altered the
shoreline and the historic natural habital of the bay, has heen asso-
ciated with projects either sponscred or conducted by the Authority and
other port-related indusiries.
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Figure 1.

GENERAL LOCATION MAP OF TAMPA BAY
PORT OF TAMPA IS LOCATED IN HILLSBOROUGH BAY.
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The Regional Bay Study Committee identified two priority needs
that relate directly to the port's long-term development potential.
These are a long-term, hay-wide strategy for disposal of dredged mate-
rial and an overall plan for mitigating the environmental impacts of
future dredging projects. The latter need attracted the attention of
the United States Fish and Wildlife Service (FWS) in late 1982.

The FWS and the Authority entered into a Cooperative Agreement in
Summer 1983 to develop a factual basis and alternatives analysis for
the bay, which might also be used as prototype for future agreements
between the FWS, the Authority, and possibly other agencies. The
specific objectives of the Agreement were (1) to identify management
and mitigation options that will allow development and maintenance of
the Port of Tampa to proceed in an environmentally acceptable fashion,
(2) to develop an information base in mapped and text-tabular formats
for analyzing and evaluating mitigation and management options, and (3)
to develop a management plan to guide the Authority in the development
and maintenance of the port.

Study Tasks

Five major study tasks must be completed to accomplish these
objectives: (1) prepare 1:24,000-scaled wetland, seagrass, and land-
use maps for the 1956, 1972, and 1978, (2) prepare 1:24,000-scated
environmental atlas depicting biological and physical characteristics,
(3) develop a geographic information system (GIS) for mapped data, (4)
prepare a synthesis document (estuaripe profile) on the ecology of the
hay, and (5) prepare a mitigation options document

Mapped Information

FWS and the Authority will prepare wetland, seagrass, and land-use
maps for 1956, 1972, and 1982 at a scale of 1:24 000 for the entire bay
region. These maps will make it possible to identify trends in wetland
and seagrass losses and to determine what wetlands were changed to and
the location of these changes. This task wiltl provide valuablte loca-
tional data for planning future mitigation sites.

Characteristics to be shown on the 1:24 000 biological and physi-
cal maps for the bay include the following:

1. Biological-shellfish harvest areas (approved); oyster beds
{private and public); clam beds; finfish distribution (by
habitat for spawning, nursery, and harvest); shorebird colo-
nies; wading bird colonies; manatee habitat; seagrass beds;
macroalgae beds; and artificial reefs,

2. Physical - salinity, point source discharges (municipal and
industrial), dredged material disposal sites, tide stations,
water quality stations, turbidity, conductivity, total chlo-
rophyll, total nitrogen (from data 1978 to 1983), bathymetry,
intertidal zones, sediments, tidal currents, and freswater-
saltwater interfaces.

Additionally, a narrative accompanying the maps will include
references for mapped data and textual information for the various
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characteristics portrayed. These maps should provide valuable data for
planning future mitigation sites in the bay.

Geographic Information System

The FWS will digitize the maps it prepares using its Analytical
Mapping System. All digitized data will then be entered into the FW$
Map Overlay Statistical System for analysis. Analyses to be performed
include identifying habitat trends or changes and evaluating mitigation
sites. Examples of potential outputs include (1) the proximity of
sites Lo manatee habitat or point source discharges; (2) modeling habi-
tat suitability for selected species such as pink shrimp, brown peli-
can, and flounder; and (3) determining habitat changes (type and area)
for future dredge disposal sites. Products from these analyses include
computer-generated color maps, tables, and figures.

Estuarine Profile

The Estuarine Profile synthesize existing information on Tampa
Bay. Ecelogical components, values, functions, and processes will be
integrated from a comprehensive review of current research results and
scientific literature. The Tampa Bay profile will be a concise and
holistic treatment of the bay. Topics will include geological, physi-
cal, and chemical setting; habitats; biological components; ecosystem
couples and linkages; impacts and management implications; and identi-
fication of information gaps.

Mitigation Options Document

The last task will be to develop a mitigation options document for
Tampa Bay. It will analyze past mitigation actions and recommend a
range of measures that may be included in future mitigation plans,
This document will include a feasibility andlysis of the various miti-
gation options such as marsh creation and seagrass transplants. It
will atso identify specific sites for future mitigation and the type of
mitigation feasible for each site. Lastly, the document will develop
site~specific environmental management and restoration recommendations
for the bay.

Outlook

These efforts will themselves provide valuable new infarmation on
Tampa Bay and on the potential impacts of future port projects. More
impertant, heowever, they may eventually form the nucleus of a broader
effort to establish a Tong-term strategy for dredged material manage-
ment in the bay.

Concurrent with these effarts, the Port Authority is planning the
development of a 25-year permit for maintenance dredging throughout the
port. Such a permit will require a long-term plan for the use and
management of existing and future enclesed maintenance dredging dis-
posal areas, including two Tlarge disposal islands in the bay. The
production of such a plan will require port interests and the Corps of
Engineers to reach some agreement at least on the disposal of dredging
material from future construction.
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All involved hope that these future disposal plans will be linked
to the mitigation options developed in this current effort to produce a
broader dredging, disposal, and mitigation plan that is sensitive to
economic, engineering, and environmental considerations.

Implementation of the findings of this study will be affected by
four major factors: (1)} the ability of federal agencies to enter into
Tong-term agreements regarding mitigation efforts that are not part of
a specific project, (2) the development of workabie rules for long-term
mitigation programs by State of Florida, (3) the ability and willing-
ness of port interests to limit their long-term options, and (4) the
development of mechanisms to finance tong-term mitigation efforts
before beginning specific projects.
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A COMPARISON OF THE ABUNDANCE AMD DIVERSITY
OF FISH AWD SHRIMP IN BARNEGAT RAY AND A
REPRESERTATIVE LAGOON SYSTEM IK REW JERSEY

Ruth Ehinger

Division of Coastal Resources
New Jersey Department of Environmental Protection

Introduction

New Jersey's shoreline includes extensive man-made lagoon or canal
systems created to provide waterfront residential lots. These lagoon
gystems were created by the dredging and f1lling of salt marshes and
some forested wetlands prior to passage of the Wetlands Act in 1970 and
subsequent promulgation of wetlands maps. Most of these lagoons were
dredged 20~25 feet deep in order to obtain suffictent fill to construct
houses on the wetlands, but most have a shallow shelf along each side.

In 1980, the State of New Jersey asserted its jurisdiction over
development activities conducted in man-made lagoons, including
dredging, bulkheading and filling. Prior to that time, these lagoons
were regulated solely by the U.S. Army Corps of Engineers. In 1982, 267
permit applications were submitted to the N.J. Department of
Environmental Protection {or wotk in man-made lagoons; in 1983, the
number of applications was 287, and in 1984 229 applications were
submitted by October 1. About 40% of these applications proposed
dredging or construction of a bulkhead and filling outshore of the mean
high water iine. Typically, the area to be filled or dredged consisted
of shallow waters, less than 4 feet deep.

The New .Jersey Coastal Zone Management Program includes rules which
govern permit decisions, These rules, adopted in 1978, discourage
filling in all water areas, except for minimum fill for water dependent
uses where no alternatives are avallable.

The question soon arose as to the appiicability of these rules ro

lagoons. Although the ecological importance of natural shallow
estuarine waters has been well documented in the scientific literature
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{Odum et al., 1974; Tatham et =al., 1978; Tyrawski, 1979), the shallow
and intertidal zones of man-made lagoon systems have not been
extensively studied.

A study conducted by Rutgers Urniversity and the N.J. Department of
Environmental Protection (Sugihara et al, 1979) compared physical,
chemical and bilological parameters of a tidal marsh system to a nearby
lagoon system. The lagoon exhibited a strong summer thermocline and a
lessar winter thermocline. The deep bottom waters in the center of
lagoons were anoxic in summer and frequently had low oxygen levels the
rest of the year. The oxygen depression and stratification were more
intense further into the lagoon system, Netr primary productivity was
significantly lower in the lagoon system than the marsh system. Benthic
sampling indicated lower numbers and biomass of benthic invertebrates in
the lagoom than in the bay, with lesser amounts further into the lagoon.
Species diversity was also lower in the lagoon, Fish were sampled using
seines and trawls. Seine catches were not quantitative, but those fish
species which were most abundant were cavght at each station type {(i.e.,
bay, creek and lagoon), although no comparison can be made as to
relative abundance in each waterway. Trawl sampling was standardized
and, during the winter, spring and summer samplings, few or ne fish were
caught in lagoons by trawl, while the creek and bay staticns yielded
fish all year.

Generally, studies have shown lagoons to have very low oxygen levels in
deep waters and much lower primary and secondary productivity than the

marshes from which they were created. Accordingly, creation of new
lagoons 1is prechibited in New Jersey under the Wetlands Act of 1970 and
New Jersey's Coastal Zone Management Program. However, mnumerous

undeveloped lagoon lots exist In the State, requiring permit review and
decisions. Based on the Rutgers/DEP study, the poor circulation and
long length of lagoons, the fact that a productive and valuable system
has already been destroved in constructing a lagoon and personal
observations, several options for regulating lageon development were
discussed among state and federal officials. These options were:

1. Permit filling and bulkheading to property lines in lagoons.

2. Permit f1lling and bulkheading on lagoon lots located more
than 500 feet from a natural waterway.

3. Permit filling and bulkheading on lagoons already
substantially bulkheaded.

4. Permit filling and bulkheading to the existing limit of fill
in all lagoons.

In the summer of 1983, the Division of Coastal Resources established
guidelines which require that bulkheads be placed along the mean high
water line 1in lagoons, except on individual lots 75 feet or less in
width which are located between two existing bulkheaded lots. TIn such
cases, filling is allowed. Meanwhile, the Division, in cooperation with
the Divisions of Fish, Game and Wildlife and Water Resources, undertcok
a sampling program to evaluate the habitat value of lagoon edges less
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than four feet deep. These areas are commonly the subject of permit
applications. This paper addresses fisheries results. The Division of
Water Resources aspect, only touched upon here, focused on water quaiity
and the benthos.

Materiais and Methods

A lagoon system off Barnegat Bay in Lacey Township, Ocean County, New
Jersey was selected for the study. Two unbulkheaded bay stations and
six lagoon stations were selected (Figure 1). The lagoon stations were
chosen to compare (1) bulkheaded shorelines to unbulkheaded shorelines,
(2) unbulkheaded shorelines at different distances from the bay, and (3)
a lagoon less than 50% bulkheaded to one more than 80% bulkheaded.

N
Scale 1" = 1600
3 2 ! Barnegat Bay
— 6 L -]
5
Figure 1= Site onc station location map

Each station was seined biweekly for one year, beginning in March 1983,
and using a 25 foot x 4 foot bag seine with a 0.25 inch mesh. Each
station was sampled twice (moruning/afternoon) on each date, and water
temperature, salinity and oxygen concentration measured.

Each catch was counted by species and a total welL weight for each
species determined. Samples which were too large to be counted in the
field were preserved and sorted, counted and weighed later in the lab.
The catches for the two replicates at each statioa have been averaged
and converted to catch per 50 square meters. Data has not yet been
statistically analyzed. Results for seven of the eight stations will be
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discussed. The eighth station, a bay station will not be discussed. On
sampling days, there were often small waves at this station, water was
shallower than the other stations, and catches lower and not comparable.

In addition te rhe fisheries sampling program, the Division of Water
Resources gathered water quality (nutrients, oxygen and coliform),
phytoplankton, benthic algae and benthic Invertebrate data. The data
will not be discussed here, except to indicate that 68 benthic
invertebrate species were collected, with the bay dominated by filter
feeders and all lagoon stations dominated by detritovores, particularly
polychaetes and crustaceans.

Results arnd Discussion

Water chemistry

Temperatures ranged from 0 to 30°C during the study period. Salinity
ranged from 14 to 22 ppt at 7 of the 8 starions until February and March
of 1984, when it was only 6 to 12 ppt., One of the bay stations (Station
8) had generally higher salinities (19-24 ppt). Uxygen rteached low
levels of 5-6 mg/l in July, August and September at all stations, but
generally ranged from 8 to 11 mg/l the rest of the year.

Species collected

The most abundant fish were mummichogs, rainwater killifish, tidewater
silversides, sheepshead minnows, and bay anchovies. Both grass shrimp
and sand shrimp were also common, These specles are all important
forage fish for many recreationally and commercially important finfish
species.

Comparison of hay to lagoon and effect of distance from bay

Unbulkheaded bay (Station 1) and lagoon (Stations 4 and 5) stations were
compared., The study indicated that lagoor Stations 4 and 5 were
utilized as much as bay Station 1 most of the year in terms of biomass,
with the catch at Station 5 frequently exceeding the catch at the bay
station (Figure 2). The catch at the second lagoon station, Station 4,
was more comparable to the bay. Station 5 is 4,200 feet from the bay;
Station 4 1is 3,000 from the bay., Note that distance from the bay did
not result in a lower biomass in the shallow waters of the lagoon. It
15 possible that some fish escaped the seine at Station 4, due to the
bank overhang. All other stations had elther a beach or bulkhead along
the shoreline, simplifying seining.

While the biomass caught in the bay at Staticn 1 exceeded that caught at
Station 4 in late summer, this was much less apparent in terms of
numbers caught, because shrimp were more abundant at the lagoon Stations
4 and 5 than at the bay station, particularly in the fall. Station 5
exceeded the bay in both number and biomass on all but two days.

Although the catches were generally higher at Station 5 than at the bay
station, the number of species caught was greater in the bay during the
summer and fall, and similar most of the winter and spring (Figure 3).
Distance into the lagoon did not affect species composition.
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Bulkheaded versus unbulkheaded lagoon shorelines

In order to compare bulkheaded shorelines to unbulkheaded shorelines,
two sets of paired stations were selected, each pair comsisting of a
station with bulkheaded shoreline (Statioms 3 and 6} and a station with
unbulkheaded shoreline (Stations 2 and 5). These stations were located
across the lagoon from one another. The data for one of these pairs
{(Stations 2 and 3) iIs shown here. For both pairs, higher biomass and
greater numbers were collected at the unbulkheaded starions than at the
bulkheaded stations most of the year (Figure 4), This relationship did
not hold in the late winter/early spring, When data on number of
indi{viduals was broken down into fish and shrimp, this trend held true
for fish only. The number of shrimp was similar at bulkheaded and
unbulkheaded stations from late winter through summer, In addition to
finding higher numbers and biomass along an unbulkheaded 1lagoon
shoreline than a bulkheaded lagoon shoreline, more different species
were found on a given day at the unbulkheaded station in the pairing of
Stations 2 and 3 (Figure 5). This trend was not noticeable at the other
paired stations (5 and 6).

The data 1indicate that the shallow waters along unbulkheaded lagoon
shorelines support more fish and shrimp than those along bulkheaded
shorelines. However, even the shallow waters in front of bulkheads are
productive.

Beveloped nature of lagoons

In order to look at the effect of lagoon bulkheading on the remaining
unbulkheaded shorelines, two unbulkheaded lagoon stations, each locared
4,200 feet from the bay, were sampled, Station 5 was located along a
2,000 foot long stretch of unbulkheaded shoreline, on a lagoon less than
half of which is bulkheaded. The other station, Station 7, was located
on a lagoon more than 80 bulkheaded, and is a 75 foot wide ilot with
bulkheads on each side.

Results indicated that in the summer and fall the blomass was generally

greater at Station 7 than Station 5 (Figure 6). Numbers were also
higher at Station 7, with one exception due to a catch of several
thousand grass shrimp. Tn addition, more species were collected at

Station 7 than Station 5 (Figure 7).
This indicates that the bulkheading ot most of a lagoon's shoreline does
not negate the value of the remaining unbulkheaded lots on that lagoeon,

Indeed, perhaps it results in increased value to the shallow waters of
the unbulkheaded lagoon edge.

Summary
As a result of this study, five generalizations can be made.
1. Lagoon shallows are utilized by both fish and shrimp, some
areas supporting larger numbers and biomass than the nearby

bay station and some supporting less.

2. Species diversity is greater in the bay than 1in the lagoon.
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3. Increased distance from the bay does not result in decreased
shrimp and fish utilization.

4, Shallow waters along unbulkheaded lagoon shorelines support
more fish and shrimp, both rumbers and biomass, and may have
higher species diversity, than shallow waters along bulkheaded

shorelines.

5. Shallow waters along unbulkheaded lagoon shorelines do not
lose habitat value even when up ro 80% of the lagoon is
bulkheaded.

The study supports the Division's policy of discouraging filling of
lagoon waters even when bulkheading is approved. Furthermore, the study
indicates that shoreline stabilizatior by vegetation would be preferable
to bulkhead stabilization from the peint of view of preserving the value
of the lagoon habitat. The preservation of lagoon shallows is all the
more important as they may be the only significantly productive portions
of lagooms.
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Introduction

Increasing pollution of coastal areas by xenoblotic chemicals such
as synthetic organic compounds, petroleum, trace metals and radiomuclides
has led to the search for an effective monitoring program that has a
capability to discern spatial and temporal trends in the envirommental
concentration of chemicals of concern, One strategy that has been tested
in prototype monitoring programs is the use of bivalve filter-feeding
molluscs as sentinel organisme. Because of thelr sedentary habits and
their abilicty to bloconcentrate the pollutants of interest, mussels and
other bivalve species appear to be appropriate sentinels for the detec-
tion of chemical changes that may be deleterious, over the long term, to
the integrity of the coastal enviromment and to the health of man.

While no single approach is perfect, sentinel organisms have proven
to be a good tool for monitoring chemical contamination. During the
1970's a few national and international programs were established to in-
vestigate the use of such organisms as indicators of pellution. Particu-
larly important among these programs were those of the Organization of
Econemic Cooperation and Development and of the International Council
for the Exploration of the Sea. During the past few years the United
Nations Environment Programme Regional Seas Program has placed a major
emphasis on the development of capabllities for measuring the levels of
pellutants in coastal and marine environments. The Intergovernmental
Oceanographic Commission of the United Nations Educational, Scientific
and Cultural Organization has also recently sponsored the formation,
from representatives of West Pacific region nations, of a task team to
investigate marine pollution research and monitoring by using commer-
cially exploited shellfish as indicator organisms.
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National govermments in many countries are initlating their own pro-
grams as a part of the effort made to provide longer-term protection of
coastal zones from the deleterious effects of chemical contamination,

In the United States, the Mussel Watch Program was begun in the
mid-1970's and built upon earlier regional and national programs. This
program has used mussels (and oysters) as indicators of concentrations
of several major classes of chemical pollutants in coastal waters; prin-
cipally the higher molecular weight synthetic orgamic compounds, petro-
leum and its derivatives, other fossil fuel compounds, a number of trace
elements, and the radioactive transuranic elements produced in the nu-—
clear fuel cycle and weapons testing. Sample collections were made over
a three-year period and the results of chemical analyses of this national
collection have been reported. Additional work in several regions has
continued since the original 3—-year program and an improved perspective
on the role of sentinel organisms in coastal monitoring has been gained.
However, no further mational collection has been made although such a
program is currently under discussion within NOAA and EPA.

The results of these national and regional programs now permit a
more comprehensive assessment of the sentinel organism concept and its
application to other coastal areas. In November of 1983 an international
workshop was held to discuss the detection and measurement of chemical
changes in the coastal environment and to assess the concepts and method-
ologies used in obtaining monitoving data. Fifty-three representatives
from twenty-eight countries met and the results of their discussion are
now being edited for publication. We present here a brief summary of
our interpretation of some of the major points generated from discussions
at this workshop. We will not present Mussel Watch data here as it is
available in technical reports and journal articles published elsewhere
{see References),

The Need for Monitoring Coastal Contamination

Several areas of the U.S. coast have been found to contain chemical
contaminants in sufficient concentrations to cause concern for the health
of human consumers of seafood and this situation is the same in many
other countries. Chemical contamination of this magnitude also raises
questions concerning the viability of populations of commercially valu-
able organisms, 1In spite of efforts to improve husbandry, industrialized
society continues to lose chemicals to the envircnment via point source
and non-point source release. This continuing input of contaminants re-—
quires a continulng assessment of chemical concentrations in coastal
areas.

Random measurements of specific chemical contaminants in arbitrarily
selected field samples do not address issues such as natural variability
and results may be actively misleading. In order to produce an unbilased
estimate of variation in the natural system, a monitoring program needs
to be deslgned to address specific questions. The questions must be
asked first and then data gathered to answer them; randomly accumulated
data cannot often be applied to answer questions asked after the fact.

Is the reduced use of specific chemicals of environmental concern
{e.g. lead, DDT) reflected in a corresponding reduction in envirommental
concentration? What will be the consequences of increasing ocean dump-
ing activities or of shifring ocean dumping to deeper water? Specific
questions such as these can be addressed by a monitoring program that is
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designed to meet specific objectives. We can formulate a serles of ob—
Jjectiwves:

1. protection of human health, i.e, tracing the route back to man

2. protection of commercially valuable living natural resources

3. protection of special groups of organlsms such as marine mammals
or birds

4. protection of the ecosystem that supports biotic diversity.

These objectives can be met in a variety of ways but increasingly com-
plex information is required as we proceed through this ligt, For ex-
ample, the analysis of market samples would be a straightforward and
relatively inexpensive way to provide a substantial protection for human
health. Objectives 2 and 3 can be met in part by moniteoring only species
of concern and this again could be done quite easily. However, 1if we
wish to obtain information concerning sources of contaminants, concen-
tration trends in space and time and a regional assessment of contamina-
tion then a different approach is needed. This approach includes re-
search Into the processes that affect the input, transport pathways and
ultimate fate of contaminant chemicals in the coastal envirorment.

Although analyses of sediment and water samples can legitimately be
part of a monitoring program, we emphasize the use of sentinel organisms
here primarily because of bicavailability. The issue of bicavailability
is an important one because sediment-bound contaminants are not neces-
sarily as available to uptake by organisms as they are to chemical ex-
traction.

Several workers have discussed the ideal attributes of a good sen-
tinel organism and these are listed here:

. The organism should be cosmopolitan in order to minimize prob-
lems Inherent in comparing data from the analysis of different
specles with varying life histories and relationship to their
habitat.

- A simple correlation should exist between the pollutant con—
tent of the organism and the average pollutant concentration
in the surrounding water,

- The organism should accumulate the pollutant without being
killed by the levels encountered in the environment,

« The organism should be sedentary in order to be representative
of the study area, although territorial species may be chosen
if information on a regional scale 1s sought.

. The organism should be abundant throughout the study area and
be found in stable populations that can be sampled repeatedly.

. The organism should be sufficiently long~lived to allow the
sampling of more than cone year—class if desired.

- The organism should be of reasonable size, giving adequate
tissue for analysis,
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The organism should be easy to sample and hardy enough to sur-
vive in the laboratory, allowing defecation before analysis
(if desired) and laboratory or transplant studies of pollutant
uptake,

. The organism should tolerate a wide salinity range.

The organism should have minimal {or well understocd) enzyme
systems that wetabolize the contaminants in question so that
an aseegsment of the magnitude of contamination in the environ—
ment can be made.

. Organisms that are of commercial value or can be cultured are
of immediate Interest and work with them will have immediate
economlic value.

. Background data on such parameters as kinetics of uptake and
releage, taxonomy, sexual cycle, lipid chemistry, growth rates,
etc., should be known or obtained early in a monitoring pro-
gram,

Sentinel organisms can be selected to address specific questions and
it should not be jinferred that bivalves are the only appropriate moni-
toring organism. Although migratory, territorial species might be used
to serve as monitors of veglonal areas: e.g. finned fish and birds may
bicaccumulate certain contaminants at very high concentrations thus
making analysis easier. When including organisms other than bivalves,
rates of bloaccumulation and metabolism must be assessed prior to inter-
pretation of monitoring results. In some cases metabolism of contami-
nants can be a positive factor in that it permits study of the more re-
calcitrant chemicals.,

Strategies for Monitoring

Measurements of contaminant levels in even a well chosen sentinel
organism are not very meaningful unless they are made within the context
of the processes that affect their ifnput, transport, degradation and
storage. Taking a holistic approach, analysis of contaminants needs to
be done simulfaneously with physical and chemical measurements of water,
water movement and sediment transport processes. These factors need to
be integrated with the biological factors. However, resources available
to any monitoring program are finite, therefore, the compounds to be
assessed and the method of assessment must be chosen with care. In
order to make efficient use of available monitoring resources we need to
continually phrase associated research questions so that the results can
be applied generically to the greatest extent possible and are not in-
herently constrained by site specificity.

An order of priority in establishing the methodology and sequence of
measurements when extending monitoring programs into new or unknown areas
should be considered. The following general guidelines are suggested to
achieve a cost effective nultistage approach:

— site selection should be based on a preliminary assessment of
all relevant background information, supplemented if necessary
by a preliminary survey of sentinel organisms,

198



— e#stablishment of a longer term monitoring program in coastal
sites selected to identify hot spots of contamination and un-
polluted reference sites.

- determine temporal and spatial trends from a more comprehen—
sive study of selected sites,

= create a heirarchical analytical scheme to identify specific
samples for high resolution analysis following identification
by simpler scanning techniques.

~ investigate biological impact and long term accumulation of
toxicants in local ecosystems.

Developing Countries and International Cooperation

Monitoring of chemical contamination in developing countries in~
volves the same principles and the lessons already learned by industria-
lized countries can be applied to new areas. Background information may
net be as available as it is in the more industrialized countries, there-
fore, acquisition of basic background information might necessarily be a
larger component of monitoring programs in some situations. Other re-
quirements such as trained personnel and sophisticated instrumentation
may not be easily available in developing countries and a realistic
agsessment of available resources should be incorporated into the design
of these monitoring programs. It will not be possible to imstitute
state—of-the-art monitoring in many places but joint efforts with the
more developed countries will permit a significant effort to be made.
Recent efforts by UNEP and IOC-UNESCO indicate the need for training and
for assistance with modern chemical and biological techniques, Training
programs are making substantial progress in some regions and further
joint efforts with laboratories in developed countries can only increase
this progress. We suggest that laboratories currently using high reso-
lution analytical techniques participate In fn-country training programs
and analyst exchange programs as a way to increase analytical expercise
around the world, Intercomparison/intercalibration exercises should
continue to improve reliability of data and the search for reliable,
simpler, less expensive analytical techniques should continue while pre=
sent techniques are applied to monitoring needs.

Research

Baslc research into fundamental processes continues to be important
because understanding of the functioning natural systems affected by
chemical contamination remains imperfeect and will remaln so for the fore-
seeable future. We have learned much in the recent past and have begun
to place such processes as input, fate and effects into perspective.
However, quantitative information on these processes is still being pro-
duced and while major questions remain unresolved any monitoring effort
must be able to respond to new developments as they occur. As our under-—
standing becomes more sophisticated we will need to ask different ques—
tions (or ask the same questions differently) and a monitoring program
should net be sc rigidly designed that it cannot be adapted to the new
information. Knowledge 1s not adequate at present to establish several
aspects of desired monitoring programs and a major part of a monitoring
effort should be a continued atrempt to understand the natural processes
that make up the system being studied,
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Monitoring Programs: The U.5. Experience with Mussel Watch

The bivalve sentinel organism concept can be used in the assessment
of the current status of coastal contamination and the estimatjon of
spatial and temporal trends. We believe that the U.S, Mussel Watch ex-
perience has shown the validity of the sentinel organism concept and
that valuable envirommental data can be obtained from a monitoring pro-
gram that incorporates bivalves as a component, Confusion about the
goals of the initial U.S. Mussel Watch program is perhaps one factor
that is impeding the establishment of an operational monitoring program
at this time. The greatest challenge in a monitoring effort is the
definition of the objectives. The monitoring effort must be designed to
answer specific questions and these objectives must be widely understood
from the start. The objectives of the U.S, Mussel Watch program were to
assess the current status (1976-78) of contamination by a selected group
of chemicals in waters of the U.S. outer coast. The focus was on 1) the
detection of regional trends, 2) the identification of "hot spors”™ of
elevated concentrations, 3) the accumulation of a valid data set for one
time period that could be used to assess long-term trends, and 4) the
determination of monthly, seasonal, and annual variability of pollutant
chemical concentrations in organisms, Data obtained from the U.S. Mussel
Watch program have been successfully applied to the original objectives
of the program and the experience provides the foundation for new moni-
toring effores, The major deficiency we have identified in the data is
that sampling intensity was insufficient to detect many local "het
spats”. This deficiency reflects a lack of sufficient funds, not an
ervor in planning or strategy.

The U.S. Mussel Watch program contained a substantial research ef~-
fort thar addressed specific questions as they arose but an operational
program might not contain that level of research effort. In additioen te
a clear definition of goals, the creation of an operational monitoring
program that can adequately assess the chemical contamination of coastal
waters will require continuing research at some level. Once goals are
established, scientific and technical capabllitiaes will probably need to
be developed to meet some of the goals. Our knowledge of the natural
system is not complete and the results of research will have to be con-
tinually incorporated into existing monitoring efforts 1f the monitoring
data is to remain credible.

While design of an operational program is possible, non-sclentific
impediments exist that block implementation. Interagency rivalries and
conflicting or undefined jurisdictions are a frustrating reality., The
continuing re-examination of monitoring goals 15 an ongoing activity
that seems to delay acrion, Issues such as these are being addressed
but real progress at times seems sluggish. The paralysis of inaction
risks the loss of valuable data and we urge a vigorous effort to resolve
the existing problems. The recently established program of National
Status and Trends in NOAA's Ocean Assessment Division Is a step toward a
national monitoring program. This program seeks to "assess and document
the status and long-term changes of environmental quality of the nations'
coastal and estuarine environments.” A request for proposals, issued in
July, 1984 and quickly withdrawn, is bur one example of the erratic pro—
gress being wade toward the creation of a national coastal envirommental
quality monitoring program. We suspect that the primary impediments to
the establishment of a monitoring program are not simply relacred to lack
of scientific and technical information, Rather, problems in the defi-
nition of the goals of such a program and relating these goals to a
vapuely detfined national policy are probably paramount.
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Conclusion

Given that contaminarion by chemicals in coastal areas can have an
adverse effect on human health and on natural resource populatjons, it
would be desirable to be able to predict such effects and te govern our
waste disposal practices accordingly. Ideally, we would like to have
data on the concentrations of pollutants in all segments of the ecosys-—
tem, pathways and rates of transfer of pollutants between these segments
and the adverse effects of these pollutants from the subcellular to the
ecosystem level. This holistic approach will continue to be the ulti-—
mate goal of scientific research in coastal envirommental quality.

The complexity of nature is a reality and will inherently introduce
some uncertainty into monlitoring data. This is not an acceptable excuse
for the paralysis of inaction in establishing a monitoring program for
chemical contamination in coastal areas. Part of the success of previous
efforts has been the recognition that such complexity exists and that
monitoring programs must be designed and operated within that context.
Uncertainties are inherent in scientific and technical knowledge and our
decision making process needs tc incorporate these uncertainties, Deci-
sions that have environmental, economic and social impacts will be made
and we cannot permit the uncertainty caused by the complexity of natural
systems to paralyze research, enviromnmental assessment and resource
management in coastal areas. A monitoring program is important, not
only to warn us of an existing or impending problem but alsoc to inform
us that a chosen practice 1s functioning as predicted.

An operational monitoring program to monitoer chemical contamination
in coastal areas can be implemented now and the concept of sentinel
organisms can be an effective component of a monitoring program.
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VARIATIONS IN SEDIMENT BUDGET AND MORPHOLOGY
AT ORECONM INLET, RORTH CAROLINMA
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Many scientists as well as the Na-
tional Park Scrvice are on record
as being opposcd 1o the Uregon In-
let jetiy project as proposcd by
the Corps of Engineers. The pro-
ject would disrupt the ccology of
the area. Land in the Cape Hatter-
as National Seashore has recently
been approved for construction pur-
poses by Congress. Because this
preject is extremely controversial,
it scems appropriate to study the
ramif ications surrounding the pro-
ject as much as possible, before
tunding becomes available,

The research here attempes to de-
fine the nature and magnitude of
geomorphic change in the vicinity
of Oregon Inlec. Rates ol mor-
phomecric change and sediment budg-
ers are presented as base line daca
as they are related to the dynamic

stability of the inlet and the ad-

jacent coastliae.

Historical Changes

Oregon inler is part of the barcier
island system scparating Hodice lo-

land to the porth and Pea Island to
the south.  The inlel s imporcant
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tor navigation since it is the only
inlet at the present time between
Cape Henry and Hatteras Inlet.

State and local oflicials vivw the
stabifization ol the inlet essens
tial tu the ceonomy of the area,
especially lor the local fishing
industry at Wanchese Harbor on Roan-
oke lsland.

Earty charts of the study area show
several inlets in the vicinity of
Uregon Intec (Figure 1). Because
ol the inaccuracies of these early
charts it is difficult to determine
which might be the predecessor of
the prescent inlet. The existing
inlet opened during the hurricane
of Scptember sixth and seventh in
1846, Ap 1843 chart shows an inlet
in the arca, but some distance
south ot the present location. The
closing ot Moanoke Inlet, the one
Sir Walter Raleigh supposedly used
in 1584, prompred politicians of
the period tv promise to reopen the
iflll," ﬁl l'll'([('d'

The tnlet was redatively undisturb-
cd ereept for occassional dredging

unt 1l 1964 when Boaner Bridge was



completed. While it has been hy-
pothesized that the bridging has
cortributed te inlet migration,
narrowing, and shecaling, it has not
been substantiated. More than
likely, it has been the decrease in
storm fequency and magnitude since
the hurricanes of the 1950's and
the Ash Wednesday storm of 1962,
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An inspecticn of historic maps and
charts between 1848 and 1982 shows
that the inler has becen migrating
southward at a rate ol ninety feet
per year (Figure 2). Concomitant
with this southerly migration, is
the change in inlet throat width
(Figure 3). The width of the inlet
throat in 1848, 1915, and 1949 range
ed between four tenths and one half
of a mile (Figure 4). The occur-
ance of the Ash Wednesday storm re-
sulted in a widening of the inlet
te L.6 miles (Figure 5). In 1982,
calculations showed that the inlet
throat had been narrowing since 1974
at a rate of three hundred and [l ey
six feet per year in order to at-
rain its present widch ot about
three teaths of a mile. Since the
opening ef the inler in 1846, con-
siderable change has occurred with
respect to the approximate location
of the existing inlet and the pro-
posed jetties ( Figure 6).

Figure 1. Inlet locations of the
Quter Banks of North Carolina.
Source: Birkemeier, 1981.

Data Sources and Analyses

For this investigation, the shore-
line in the vicinity of QOregon In-
let is divided into rthree sections,
which are: (1) the updrii{t ocean
beach on southern Bodie Island, (2)
the downdrilt ececan beach on norcth-
ern Pea I[sland, and {3} Oregon ln-
let. The Oregon Inlet sccrion can
be further subdivided inte three
components, which are: (1) the sea
shoals or ebb tidal delta, (2) the
sound shoals or flocd tidal delta,
and (3) the inlet gorge or channet,

204

+ Oh
DEC 1848

Figure 2. Inlet in 1848 with pre-
sent gorge shown berween triangles.

(After Duke Universicy Geol. Lab.).
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Figure 3. Inlet in 1915 with pre-
sent gorge shown between triangles.
{Afver Duke University Geol. Lab.).
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Figure 4, lIrnlet in 1949 with pre-
sent gorge shown between Criangles.
{After Duke University CGeol. lab.).

y+
MAY 1962 j@

Figure 5.

Inlet in 1962 with pre-
sent gorge shown between triangles.
(After Duke University Geol. Lab.).

Figure 6. Inlet in 1974 with the
location of the present gorge, the
proposced ettty system and the Bon-
ner Bridy. .
Geob. Lat.

(Atter Duke University
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The main channel of the inlet has
alsc been migrating southward
through time and it has also tended
te become shallower since the mid
1960's (Figure 7). Between 1937
and 1957, che depcth of the main
channel changed from twenty feet to
thirty-two feet respectively. And
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Figure 7. Inlet crossections.
Source: Dolan and Glassen, 1973,

when the inlet attained its greatest
cross-sectional area in 1965, cthe
main channel of the inlet was
thirty-one feet deep. The seemingly
greater depth and cross-sectional
area recorded in 1957 and in 1965
are thought to be related to the
large number of hurricanes that oc-
curred in the area from 1954
through 199%, and the impact of the
Ash Wednesday storm of 1962, In
the lare 1970's, the bridge pilings
near Pea Island were being under—
mined by the main channel and forc-
ed the bridge to be closed tempo-
rarily. The channel now must be
dredged almost continually to main-
tain a depth and location required
for navigation purposes.

The period between the Ash Wednes-
day storm and the present has scen
relatively little storm actrivity.
There has been a marked decrease in
the frequency and magnitude of se-
vere northeasters and a major hur-
ricane has not made landfall with-
in the locality of the inlet dur-
iag this period. This quiescent
pericd has been marked by a high
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accretion rate in borth the ebb ti-

dal and flood ridal deltas. Chang-
es in the morphometry of the sound

and the sea shoals were made by re-
cording depth measurcments along a

series of transects. [t was tound

that the mean depth of the ebb del-
ta decreased from 17.6 feet in 1961
to 13.7 feet in 1972 (Figure 8),

MEAN DEPTH OF EBB TiDAL DELTA (ft)

20 ['
ot
0 Cod -
196} 1972 1982
Figure 8. Mean depth of ebb tidal

delea, in feet, for 1961, 1972 and
1982.

While between 1972 and 1982 the
mean depth of the e¢bb delta de-
creased an additional two feet, to
11.7 feet, This rate of sediment
accumulation represents an annual
increase of 0.85 cubic yards of
sediment per square yard of area or
805,513 total cubic yards per year
over the area of the ebb ridal del-
ta (Figure 9). The tlood delta has

MEAN DEPTH OF FLOOD TIDAL DELTA ft)
8

6

F

N

1961 1972 1982

Figure 9. Mean depth of flood tidal
delta, in feer, for 1961, 1972 and
1942,



also been decreasing in depth. Be-
tween 1961 and 1972, the mean

depth of the tlood delta decreased
trom six {cet ro 4.8 feer. While
between 1972 and 1982, the mean
depth decreased an additonal foot
to a depth of 3.8 feet. This rate
of sediment accumulation marks an
annual increase of 0.31 cubic yards
of sediment per square yard of area
or 613,098 total cubic yards per
year over the flood tidal delta.
The total accretion for both the
ebb and flood ridal deltas is cal-
culared to be 1,418,611 cubic yards
per year.

This accumulation of sediment im
the inlet can be observed in the
total area of the shoals exposed at
low water in both the ebb and flood
ridal deltas (Figure 10). Between
1961 and 1972, exposed shoals were
not cbserved in the ebb delta.
While in 1982, ten acres of shoals
were exposed. Twenty-four acres of
shoals were exposed at low water on
the flood delca in 1961. This in-
creased to fifry-five acres in 1972,
and to seventy-nine acres in 1982,
However, it must be realized that
some of chis accumulation could be
spoil from dredging acrivity.

SHOALS EXPOSED
AT LOW WATER (acres)

100 [
7%
FLOOD TIDAL DELTA
50 t
25 ¢+ EBB TIDAL DELTA
g Fr l—————qr””’x
1961 1972 1982
Figure 10. Acres of shoals oxposed

at low water for 1961, 1972 and
1982,
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An examination was made of the up-
dritt and downdrift ocean braches
at Bodic Island and Pea lsland re-
spectively inm order to determine if
any signiticant dilferences exist
in the beach/dune complexes (Fig-
ure 1t}. Data for the analyses
were derived from two engineering
surveys dating from 1937 and 1976.
A tour mile reach of beach was ex-
amined on either side of the inlet.
Within each section, twenty pro-
files were used. The profiles are
located approximately one thousand
feetr apart and originate behind a
foredune ridge baseline and ex-
tend to mean high water. Both the
updrite and downdrift beaches were
found to be receding with a rising
sea level. The maximum amount of
recession was found to be rwenty-
five feet per year, and occurred on
the updriftt section near Coquina
Beach. The maximum rate of re-
cession on the downdrifc beach was
twenty f[eet per year and occcurred
in the proximity ol the National
Wildlife Service Headquarters
building on Pea Island. Addition-
ally, an increase in dune height in
excess of ten feet has been obserw
ed since 1937. This is the result
of the construction and maintenance
of a barrier dune line by the
National Park Service.

Volumetric changes were calculated
for the updritt and downdrift
beaches (Figure 12). It was found
that the updrift beaches were erod-
ing at a rate of 114,000 cubic yamds
annuaily, while the downdrift beach-
#5 were accreting at a rate of
124,000 cubtc yards annually. These
[igures represent a net loss of
5.39 cubic yards ol sediment per
linear foot of beach per year for
the updrift beaches and a net gain
of 5.87 cubic yards per linear foot
per year for the downdrift beaches.
These changes in the storage char-
acteristics of the beach/dune com-
plex repre-ents a variety of coast-
al proces:-- which relate to
changes 10 “-aches, capes and in-
lets.
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Using dacta between 1972 and 1978
VOLUMETRIC CHANGES IN THE from t..hu Co:;p.l; pi[-'r at Duck, North
BEACH/DUNE COMPLE X (ydsalyr) Carclina (Figure 13), the average

monthly and annual predicted rates

+125,000 _ of longshare Lransport can be de-
termined based an the method recom-
DOWNDRIF T mended in the Shore Protection Man-
BEACHES i uval (CERC, 1973). Aiong the north-

ern portion of the Outer Banks the
net longshore transport is to the
south at a rate of 1,068,004 cubic
o o — yards per year. The sediment that
; is transported onshore is a signif-
icant facter in the present infill-
ing at Oregon Inlet. But a toral
of 114,000 cubic yards of the long-
shore transport is derived from the
updrift beaches within four miles
of the inlet. Of the toral 1,418,-
611 cubic yards that is deposited
annually in the c¢bb and flood zidal
delras, 1,142,004 cubic yards or a-
bout #83.% percent is derived trom

UPDRIFT
BEACHES

- 125,000
Figure 12. Volumetric changes in

the beach/dune complex, in cubic
yards puer year.

208



lengshore transport. The remain-
ing 236,607 cubic yards of sediment
is derived from ¢ither sound or
oftshore sources. An exact decer-
mination cannot be made on the a-
mount of sediment that vscapes the
inlec's sink annually because the
downdrift lomgshore transport rate
is not known. However, it is esti-
mented that 124,000 cubic yards are
being deposited annually on the
four mite section of the downdrift
beach on Pea Island. This amount
is essentially equivalent to the
amount being removed from the up-
drift beaches on Bodie Island.

Conclusions

Mast barrier island inlcets are in a
state ol dynamic stability and rend
to close with time. An inlet's de-
mise can be related to the movement
of sediment and all that cthis im-
plies, including the closing of
other inlets that are less favor-
ably located. At Oregon Inlet with
its migration shoaling and narrow-
ing, wave action is decreasing as is
the tidal prism whick tends to les-
sen the integrated [lux of energy.

This situation does not allow asig-
nificant amount of sand to meve.

for an inlet to remain open for a
long period of time it requires the
maximization of the tidal prism as
comparcd to the litroral drift. The
larger and more irregular the drift
and the smaller the tidal flow the
greater the possibiliry of cthe in-
let shoaiing and closing. Also, in-
let efficiency is equal to the in-
verse relationship between the in-
let's cross-sectional area and the
sound area. In the case of Uregon
Inltet the cross-sectional area has
decreased since 1962 while we as-
sume the sound arca has remained the
same. ln 1965, while the cress-
sectional area was larger than in
1937, the 1977 cross-sectional area
was considerably less than in 1937
or 1965. It is suggested here that
the 1962 Ash Wednesday storm scoured
the inlet, but since that time, de-
creasing storm magnitude and fre-
gquency has allowed the inlet to be-—
come smaller.
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The inlet's moerphology, which con-
sists ol the sea and sound shuals
and the inlet gorge, sevmingly has
changed with the cyclic nature of
storms. The inlet’s morphology also
responds to changes in the longshare
drife and the ridal prism. When
drife is minimized and the prism is
maximized there is commonly more
than a single dominant channel
through the inlet. Oregon Inlet,
now has a single channel through the
sea shoal which is dredged to main-
tain its location and a navigatable
depch.

Any attempt to simplify the comp lex—
ity of the inlet processes by jetcy-
ing or even dredging, is tamtamount
to altering the tilt of the earth's
axis, and expecting nothing to hap-
pen. It is strongly suggested here
that more research is nceded to de-
cide on a long term management poli-
¢y such as jettying; and that the
short term dredging should be con-
tinued until jettying or hopefully
other management altermatives are
more intensively studied.
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Introduckion Greenore Foint Al as such

Rnsslare Ray appears to be a good
teomorphologists should he wary example of a crenellate  bhay
of making hasty Jjudgements on {51 1vester 1970) moving towards
coast ernsion problems, some form of equilibrium  between
especially as many of their views plan form and wave action as
are accepted with alacrity hy recognised  world wide by the

coastal residents and managers. concept of iog-spiral  hays.
This cautionary study describes Fosslare beach extends for 15 km,
how a major misconception as to from Greenore Point to the
the origin of a severe coast estuary mouth  spit at the
erosion problem in southeast entrance of Wexford Harhour, The
Ireland has spawned a series of 2.3 km of southern coast of the
ill-founded protection measures, hay  comprises low beaches and
In a country where the total ercxiing glacial till cliffs up to
annual central government 10 m in height. Near Rosslatre
appropriation tor coast. village the cliffs give way
protection schemes 1s less than laterally to spit sediments with
$ 200000 such lack of undetr a single low sand dune ridge,
standing is a serious matter. fronted hy, at low tide, a 20-50

m wide heach, A shore-parallel
Study Area par occuples the inner nwearshore
- zZone. The shoreline terminates
Rosslare #ay is in  the extrome 1N a narrow sand  spit,  stretching
southeast corner of Ireland (Fig. out on rhe southern side  of
1. While the east-facing bay is wexford Harhour, a 503 km<
within the semi-enclosed Trish estuary, partly  maintained by
Sea, the shoreline plan owes mor. discharge [LO-350 cumees) from

to control exercised by northerly the River Slaney,
moving Atlantic swell, refracted
around the prominent. peadland -+ On  the norti: e ot Wextrord
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Harbour is a southerly directed
spit {Raven Spit} supplied with
sediment. from the rapidly eroding
fluvio-glacial sand/gravel cliffs
along the north County Wexford
coast. Johnston (1984) advocates
that the  southerly longshore
drift potential in the vicinity
of the Raven Spit is four to five
times that of the nrortherly
longshore drift potential along
Rosslare Bay. The intersection
of the twe drift systems is
unclear - yet the presence of a
substantial ebb-tide delta at the
estuary mouth suggests that spit
dynamics must be related to
longshore  sediment  supply and
tidal hydraulic interactions.

The spring tidal range is 1,4 m
in PRosslare bay and 1.5 m in
Wexford Harbour (estuary). Median
wave heights are «<1m from all
ohshore directions, with
southeast storm waves being the
highest (Orford et al 1983).

History of Shoreline Erosion and
Protection

The entire coast of Rosslare Bay
is suffering from erosion.
Figure 2 provides a sumary of
the availahle data based on map

and airphote analysis, The local
view of this erosion, bhased on
the perception of a residents

action group at Rosslare Strand,
is that it was initiated by the
construction  of a railway-ferry
jetty (Ireland to Wales) north of
Greenore  PFoint in the 1880s at
the position now identified as

Rosslare Harbour, Tt is thought
that the Jetty impeded the
northerly movement of  longshore
drift, so starving the beaches in

Fosslare Bay and in the process
threatening the centre of County
Wexford's coastal tourism  trade
at Rosslare Strand. Almost  all
shore protection initiatives have
heen based on  this impeded drift
premise, notwlthstanding the
general lack of aevidence.

In 1924-25 the distal 1200 m
stretch of Rosslare Spit  were
breached by severe snutheasterly
storm washover thus isolating the
coastguard station  at Rosslare
Fort (Fig. 3). The spit was
finally beheaded in  the late
1920s and over the next 50 years

the spit terminus retreated about
2.5 km to its present position,
This 1initial beheading seems to
have precipitated a long-running
battle over coastal erosion
between the local residents, the
local council {wexford County

Council), the national Covernment
{the Hoard of Works) and the
railway company (Corais  Impair
Eirann) who still maintain a rail
link from Tublin  to  Rosslare
Harbour. A number of piecemeal
compromi se coastal defence
solutions have been  undertaken
since the 1930s, including the
construction of timber and
concrete bulkheads, timbher
groynes, timber palisades and
slatted snow fences and rock
armouring. Many of these
solutions have been imposed over
short stretches of shoreline by
individuals wishing to protect
their own property most nctably
by private hotels and by a golf
course on the Spit. In places
landfill and old cars have been
dumped over the cliff to serve as
protection, Between 1964-72
actempts  to  nourish Rosslare
Skrand  with  sediment from the
deposits  impeded updrift of
Rosslare Harbour, helped to slow
erosion at Rosslare, but disputes
over sources of new sediment and
legal action cut the amount of
nourishment to negligible levels
between 1971 and 1982. In 1983
the railway company CIE had to
provige 105 x 103 m3 of offshore
dredge spoil in order to fulfil a
requirement for beach
nourishment, The  sediment was
placed on the beach at Rosslare
Strand, but unfortunately, its
fFine size meant that 1t was
rapidly removed offshore giving
no  lasting protection to  the
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heach.,

Further sources of sediment for
nourishment have yet to bhe
identified, but impeded  drift
reserves south of Fosslare
Harbour are now virtually
exhausted with 1little further
accretion taking place at a rate
sufficient to replenish the
amount being used for nourishment
between 1964-~71.

The major coastal problem for
Ireland in general and Rosslare,
gspecifically, 1is that there has
never been sufficient legislation
or finance to allow a unified
coastal management plan to  be
developed by which recognition of
geamorphic processes and results
could underwrite a coherent and
acceptable coastal defence policy.

Geomorphological Assessment

Comparison of early maps {British
Admiralty Hydrographic Charts -
see Fig. 4) suggests that the
pre—jetty erosion was at least of
the same order, if not greater in

some places (Fig. 2) than
post-jetty erosion {xrdnance
Survey  1:10560). Most of the
coast is still ercding at between

0.6 m and 2.0 m per year though
the rates are slowing down due to

the combined impact of coastal
protection measures. The till
cliffs show an irregular spatial
retreat pattern, comprising
shal low rotational slides,

spalling and localised mudslides
and slumps. Most (> 75%) of the
cliff material is of silt or clay
sized particles, which appear to

be transported seawards in
suspension. Very little cliff
debris remains on the beach.

Some sand sized material moves
alongshore to the north, hut the
volume is only in the order of

102-163 m3 per year (Johnston,
1984y and is insufficient to
provide beach protection, Most
of this sand probably moves

alongshore in the nearshore bar

system outside the groyne field,
owndrift of the resort of
Risslare Strand, the dunes are
trimmed frequently by high tides,
and show no signs of any recent
foredune accumulation, For most

of its length the dune is only
one ridge wide and is close to
collapse by undermining in
numerous places

While construction of the

Rosslare Harbour jetty did result

in accretion of a small shadow
foreland, its openwork character
{ 18801978} is exceedingly
unlikely to have caused major
disruption to any original
dominant longshore sediment
transport. on the hasis of
extracterd sediment  for  beach
nouristment purposes, the average
pre-jetty drift rate past
Rosslare  Harbour was 5 4
103/m3/yr., This is commensurate

with the current rate of sediment
now being eroded in Rosslare Bay
and entering the bheach {c. & x
103/m3/yr, This suggests that
the building of the harbour has

not materially affected the
northerly longshore supply to
Fosslare Spit. The recent
rebuilding of the Harbour (1978)

with a
sea wall

replacement impermeable
may, however, auger
further longshore supply
depletion. TInspection of map and
field evidence casts considerable
doubt on the importance of the
coast east of Rosslare as a past
major sediment source for
supplying long term beach volumes
that would have protected
Rosslare Strand and more
importantly built Rosslare Spit.
Map analysis shows no long term

shoreline changes, while the
clitfs have well-vegetated,
stable profiles at angles 10P-20°
lower than the eroding cliffs
within Rosslare Bay. We would
argue that the development of a

crenellate bay at Rosslare, west
of the present Harhour position,
necessitated similar erosion
rates now, as experienced prior
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to jetty construction}. The
sediment volumes required to
build and maintain Rosslare Spit
are not likely to bhe supplied
solely from erosion of the
Fosslare~Carnsore Point  tills.
The higher erosion rates
experienced at  Rosslare Strand
must reflect the changes in size
and position of Rosslare Spit
rather than sclely on the longer
termm  changes engendered by
the dynamics associated with the
crenellate bay development of

Rosslare Bay. Given the loss
rate from the Spit of 38.7 «x
103/m3/yr over the period
1940-1980, it is clear that
alternative sources of sediment,
apart from the minor eroding
cliff element , have to be
considered.

The somewhat inconclusive nature

of the jetty evidence prompted
consideration of the dynamics of
Wexford estuary as a  potential

Rosslare erosion
mid-nineteenth
intertidal
the estuary

factor in the
‘problem. In the
century the shallower
'sloblands! within

were extensively reclaimed
(Furlong, 1970} through  the
construction of low banks, across
the north and south arms of the

estuary (Fig. 5), followed by
purmping Within a decade
(1845-1855) these reclamation

activities halved the high water
area of the estuary, although
only about 10% of the tidal prism
volume was lost., The main effect
of these schemes has been to
alter the volume of tidal
inflow/outflow and hence tidal
hydraulics and, as a consequence,
the stability of the tidal

inlet. It is postulated that the
loss of the shallow estuarine
areas, including some salt marsh,

would have radically altered the
ebb tide regime, producing a
shorter, more  concerted flow.
Additionally the discharge  from
the River Slaney would not have
been so readily intercepted and

retained by the estuary, 8o

reinforeing the ehb tide
domination. The sedimentological
consequences of this may he
traced from the sequence of maps

(Fig. 5) taken over the last 140
years. ‘'The shift from flood to
ebb bias is reflected in a rapid

flushing of the flood material,
prograding the ebb delta. This
caused two further changes; one,
the bypassing efficency of

sediment from north ({Raven Spit)
to south (Fosslare  Spit) was
impaired, 50 starving the
southern beaches {Fosslare
Strand) and causing the

progressive withering of the spit
in an apparent updrift direction
from the distal terminus (Fig.
3y, and twoe, the burgeoning ebb
delta and changes in the
nearshore of Rosslare Bay prior
to ietty construction (Fig. 4}
resulted in a major perturbation
of the inshore wave climate (Fig.
6). The wmain change of this
being the comparative sheltering
of the FRosslare Strand from
northeasterly storms allowing the
northerly drift of material to
accelerate, These two processes
together led to the onset of
accelerated erosion along the
southern shore, The lack of
sediment moving south round the
ebb tide delta meant a major
reduction in the sand accretion
to Rosslare Spit's distal end -
hence the high rates of erosion.

Conclusion
The main peoint of this study is

obvious: it is dangerous to leap
to conclusions as to the cause of

coastal erosion  prohlems. The
Fosslare study exemplifies this
well, The erosion problems of
the Bay could be related to any
combination of three factors.
one, that the shoreline is
retreating through natural
wastirng  caused by, perhaps,
sea-level rise or changing
storminess or by the continuing
movement  towards some form of
wave climate - shoreline
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equilibriun  associated with the
crenellate bay morphology. Two ,
that the reclamation of Wexford
Harbour in the 1850s set off a
chain reaction manifest today in

shoreline recession around
Rosslare Bay. Three, that the
construction of a jetty in 1880

near FRosslare PRoint was  solely
responsible for Rosslare Strand's
erasional problems. COption three
seems the least plausible, given
the existing map and field data,
although it has been widely cited

as the sole  cause, and most
coastal defense initatives  have
been linked to it. At most the
changes impesed in the system by

the presence of the jetty are
only cosmetic in affect. Option
one {natural ercsion) is hard to
assess due to a lack of
informaticn, but sealevel
stability owver the last 200 years
at least means that shoreline
displacement due to vertical
sealevel rise is highly
unlikaly, Likewise no  evidence
exists for changing storminess
over the last two centuries, As
for natural movenent to
crenellate bay equilibrium - this
seems unlikely given the dramatic
change in sediment supply and the
catastrophic demise of the spit.
Option two, associating estuarine
reclamation with later coastal
change is at least, the most
intriguing, and from the evidence
presented here, albeit
circumstantial, the most likely.
There are a number of other sites
in Ireland where a sarewhat
similar pattern of cause and
effect can be noted, but as yet
they have gone uninvestigated.
This is a further reflection on
the inexperience of coastal
engineers' in Ireland who fail to
recognise the interlocking nature
of natural environmental systems
which appear at first glance to
be unrelated.

Lessons for management are easy
to accept but hard to implement.
Rosslare Bay is now so  festooned
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with coastal
structures of varying designs,
origins and ages that it would
not be easy to restart on a new
hasis. The chances of
facilitating estuary bypassing
are slim, given the costs
involved, while construction of
new defenses would do 1little to
help an already starved beach.
The likely prognosis for Rosslare
Strand is continued erosion
unless a major beach nourishment
scheme with all its additional
ramifications related to
maintenance can be undertaken.
Given that this kind of operation
has never been  successfully
undertaken in Ireland and that
the cost of the exercise would be
considered by Government agencies

engineering

to be disproportionate to the
valu: of Rosslare Strand, then
the future for the site looks
bleak. This scenario does not
however prevent local property
investment  being  welcomed by

Rosslare Strand residents who see
its encouragement as a means of

forcing Local and Central
Covernments agencies to undertake
even more ineffective remedial
coastal protection measures!
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Fig. 4

Changes in the bathymetry
of Rosslare Bay during the
period (1845-1883), prior
to any affects of the
first jetty at Rosslare
Harbour. Definitions:
Ercsion: the 1883 contour
is landward of the 1845
position. Severe erosion:
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where the 1883 -20' or -12' con-
tour is landward of the 1845 -12°
or -6' oontour. Deposition:

where the 1883 contour is seaward
of the 1845 positionl. Note the
depositicr on the nerthern flank
of the ebo—ide delta and the
ercsion botr on the southern flank
of the cbb-ri1de delta, and in Ross-
lare Bay b 1H82,
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Fig. 6.

The alteration in long-
shore wave power for two
wave direction due to
bathymetric changes in
Rosslare Bay prior to
Rosslare Harbour con-
struction. Ho: off-
shore wave height

T: wave period, 2:
direction of wave
approach. Note the
reduction of southerly
drift in the lee of Ross-
lare Bay for both wave
directions by 1883,
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LAND USE CONTROLS T(Q REDUCE COASTAL
EROSION DAMAGE IN WISCONSIN

Professor Douglas A, Yanggen

Agricultural Economics Department
University of Wisconsin
Madison, Wisconsin

Introduction

There are three general types of erosion-hazard situations found along
the coast of the Great Lakes. The first involves erosion of beaches,
Beaches are periodically being worn away in some areas while
accumulating in other aress. Structures placed too close to eroding
beaches will be subject to flooding and undermining by waves. A
second related type of shore erosion involves sand dunes. Dunes
protect against wave attack and flooding. Disturbance of dunes and
removal of vegetation will subject them to wind and wave erosion and
result in a loss of their protective function. Bluff retreat is the
third type of erosiom hazard. It is the most prevalent and most
serious problem in Wisconsin and is the major focus of this paper.

Significant erosion is taking place along almost one-half of
HWisconsin's 620 miles of mainland shoreline on Lake Michigan and Lake
Superior. On Lake Michigan, short-term recession rates of 3-15 feet
per year have been recorded along sandplains and 2-6 feet per year
along high blufflines. On Lake Superior, recession rates of 2-5 feet
per year are common along blufflines and rates in excess of 10 feet
Per year have been recorded around bays. As the shoreline recedes,
houses and cther structures are damaged or destroyed. Damages of over
§16 million occurred during the 1972-76 high water period and will
increase as erosion continues and additional development takes place
in erosion hazard areas.

Causes of Shore FErosion

Wave erosion
Wind driven waves are the primary erosive force on Wisconsin's Lake
Michigan and Lake Superior coasts. Beaches are continucusly changing

221



as waves add or remove materials. During storms, high steep waves
remove beach materials and carry them lakeward. In pericds between
storms, small waves tend to carry material shoreward and build up the
beaches, Waves that approach the shore at an angle create a
"longshore current” that runs parallel to the shore., Longshore
currents move materials along the shoreline In a process called
“littoral drift" that can help replenish beaches. If this littoral
drift is blocked, however, rapid erosion may occur.

The extent to which waves and currents erode shorelines depends upon &
variety of facters. Among these factors are: storm direction and
intensity; wind strength and duration; the cenfiguration of the lake
bottom; structures which affect littoral drift; and lake levels.
Higher lake levels caused by increased rainfall in the drainage basin
or storm surges sllow waves to attack the shoreline farther back than
usuzl, greatly accelerating erosion. Lake Michigan varies between a
historic high of 580.2 feet and a low of 575.4 feet. Lake Superior
levels range from 598,2 feet to 602.0 feet. In addition, a storm
surge on the open cpast can raise water levels several feet during the
storm. In some bays the storm surge can be even greater, reaching
four to six feet on occasion. PFProperty owners may bulld tco close to
the shore during periods of low lake levels because they believe the
shoreline is stable. When higher lake levels occur the protective
beaches which normally dissipate the force of the waves are again
submerged and waves directly attack the shoreland. Shorelands
dovmdyift from structures which trap the movement of sand, such as
groins, piers and off-shore breazkwaters, are subject to particularly
severe ercsion.

Bluff retreat

Wave attack undercuts or steepens bluffs causing unstable slope
conditions. Even if wave-induced erosion could be completely halted,
bluff recession would continue as the force of gravity acts to move
material on the unstable slope to a lower position. Over a long
peried of time, the slope would reach a stable angle cof repose where
the stresses acting to move material down the slope and the resistance
of the materials on the bluff to these stresses are in balance. The
texture (size and shape) of the materials comprising the bluff and the
ground water pressures determine the resistance to shearing. The
shear stress of the materials in the bluff 1s primarily influenced by
the bluff height and the angle of the slope. Water entering the seil
and frost action can further weaken the bluff. Localized ground water
conditions may greatly reduce slope stability. When water percclating
through the soil reaches an impermeable layer, the water may push
material out from the bluff face causing collapse of the overlying
soll. Building development and other activitfes which add weight or
water to the bluff also increase its instability.

Most bluff retrcatr occurs as slope failure, that is, periodic land
slides. The most common forms of land slides are slumping and
translational sliding. Bluffs compesed of silt and sand tend to
slough off in shallow layers in the form of translational slides.

This occurs when materials moves down the sloping bluff face along a
eingle slide surface in a layer several inches to one or two feet
thick. Along some parts of the shoreline, this type of bluff failure
is probably the most important. However, it is impossible to quantify
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the efiects of translational sliding withcut detalled measurement or
to predict its occurrence in more than a general sense. Slumps tend
to occur in more cohesive materials where a large intact mass of the
bluff slides downward in a rotational motion. Slumping wsually takes
place fairly rapidly and the movement of one slump block can remove up
te 50 or 100 feet of bluff top. This type of landslide could result
in both loss of like and considerable property damage (Edil and
Vallejo, 1976).

The absence of vegetation on the face of a bluff indicates an active
state of erosion. Bluffs with an unvegetated face are subject to
surface erosion from rain and runcff. Development which removes
vegetation, creates impervious surfaces, and increases runoff
accelerates this erosion. Ravine corrosion is common along many
bluffs, Stormwater drainage from intermittent streams, road ditches,
storm drains and other sources of concentrated runoff causes ravines
to form. Over time, these ravines may enlarge to threaten structures
placed too close to them. Vegetation on the top of the bluff in
combination with storm water controls such as earthen berms may
intercept and divert surface runoff preventing it from eroding the
bluff. In some cases, the amount of material removed by surface
erosion may execeed the amount removed by slumps and slides.

Wave erosion, landslides and surface erosion often occur in
combination at a particular site. In these cases, attempts to deal
with erosion which do not take into account all three of these factors
will be unsuccessful, Thus, vegetation and storm water controls will
not control bluff recession that is due to sliding and slumping unless
the slope has been stabilized. The slope cannot be stabilized unless
the toe of the bluff has been protected against further wave attack.

Bluff recession is influenced by many factors. These factors do not
occur in a uniform or continuous process over the short term; e.g.,
wave attack which is related to fluctuating lake levels. After each
increment of slope failure the slope temporarily stabilizes until
these forces once again decrease slope stability and precipitate
another slope fajlure. A slope may appear stable and become heavily
vegetated for a period of years, Hewever, active recession during the
life span of 2 typical bullding is inevitable for many of the coastal
bluffs.

The Structural Approach To Damage Reduction

There are two basic approaches to reducing erosion damages: the
etructural method and the land use control methed. The structural
method relies on slowing down the erosion process by constructing
devices to protect against wave attack or to stabilize the bluff. The
land use control method focuses on adjusting land use to the erosion
hazard by setting structures back a safe distance and controlling
runaff.

Ccmmon structural methods to reduce wave attack are to armor the shore
by rip-rap revetments or bulkheads and to build protective beaches by
devices such as groins or nearshore breakwaters. Devices to stabilize
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bluffs including reshaping the bluff to a stable angle and
constructing terraces with retaining walls., Structural methods are
most appropriate for protecting existing development against erosion.
They may also be necessary for protecting sewage treatment plans,
ports and other high value new developments which have to be located
in the immediate shoreland area. The setback approach is preferable
largely because of the limitations of structural attempts from both a
private and public point of view. Among these limitations are: (1)
Attempts to adequately protect against waves may not be feasible from
an engineering point of view, e.g., effcctive protection may

require stabilization of a coastal reach which is lenger than the site
in question. (2) Structural measures are usually too costly in
relation to the value of the land proposed to be protected. The
effective life of 2 structure is reflected in its construction cost.
Improperly designed, installed or maintained protective measures will
fail and are a waste of money. (3) Structural measures may have
adverse off-site effects. Groins may cause accelerated erosion by
starving down drift beaches, Shore armorment may deflect waves which
erode adjoining property. (4) The form of shore protection most
commenly used by individual property owners is locse dumping of stone
or conerete rubble. This practice affords only short term protection.
Besides destroying the natural beauty of the shoreline, this material
often ends up on the bed of the lake, impairing the public rights in
navigable waters.

The Land Use Control Approach to Damage Reduction

The land use control approach focuses on the safe location of
development in shoreland areas. It adjusts land use to the erosion
hazard by the appropriate setback of buildings and other wvulnerable
uses in erosion-prone areas, Local zoning ordinances and subdivisien
regulations cam require that new development be placed landward of
erosion hazard setbacks. Establishing a safe setback involves several
steps: {a) ldentifying the areas subject to erosion; (b) determining
shore recession rates; (c} selecting the length of time during which
regulated uses are to be protected from recession; and (d) in the case
of bluffs, the additional step of estimating the stable slope angle.

There are two basic approaches to determining erosion hazard -— the
site gpecific method and the reach method. The site specific method
requires a geotechnical engineering analysis at each site at the time
development is proposed. This method may require a report analyzing
among other things: (a) wave-induced erosion based upon recession
rates and wave energy calculations; (b) geologic conditions including
the soils at the site and their properties and stabililty; and {c)
groundvater and surface water conditions, While the site specific
approach may be technically sccurate, it is too costly and time
consuming for all but the most expensive development,

The reach method uses generalized formulas to estimate the erosion
hazard. Much of the information needed is available from studies made
through the Wisconsin Coastal Zone Management Program. Erosion Hazard
Area Maps at a scale of 1 inch equals 2,000 feet delineate areas with
erosion potential. These maps also show short-term recession rates
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(1966-1975) and long-term recession rates at eelected intervals. In
general, it is preferable to use the long-term rate as a measure of
recession. In speaking of the variation over time in average retreast
rates, a technical paper of the Corps of Engineers notes: “Thus, the
probable error or mean rates and the percent error in mean recession
tend to decrease with time, The variance of these estimates would
also tend to decrease (thus, the precisions incresse) in direct
proportion between the number of years between surveys." (Hands,
1979).

Establishing &8 Receassion Rate Setback

A recession rate getback distance can be established by multiplying
the average annual recession rate by the assigned design life of the
structure to be protected (e.g., 30 years, 50 years or 100 years for a
residence). The selection of the appropriate regulatory time span
during which buildings are to be protected from recession 1s a
decision to be made by local policy mekers in Wisconsin. The State of
Michigan requires permanent etructures to be set back the distance of
the 30 year receseion rate, but recommends that a greater setback is
desirable (Michigen Department of Natural Resources, 1973). The
Province of Ontaric measures the 100 year recession rate and the
stable slope angle (Ministry of Natural Resources Ontario, 1978},

A 50 year rate eppears to be a reassonable minimum figure, since it
approximates the useful life to a typical residence. To illustrate,
assuming a 50 year design life and a long term recession rate of 2
feet per year; regulated structures would have to be set back 100
fect. from the ordinary high watermark, The recession rates shown in
the Technical Report Appendices and Erosion Kazard Maps are considered
as a general guide for determining the recession rate in a given area.
In areas with highly variable recession rates or where structures have
accelerated erosion, it may be necessary to make additional studies or
to determine the recession rate at the particular site when
development 1s proposed.

Establishing a Stable Slope Setback

Assuming for a moment that no further wave-induced ercsion takes
place, it is alsc necessary to determine the additional setback
required to locate buildings outside unstable slope areas. The
ultimate angle of repose of a stable slope reflects the angle of
internal friction of various materials has been documented by
engineering analysis. Even though actual bluff failure at a
particular site depends upon local veriations in the soil profile,
groundwater conditions, vegetative cover, surface drainage and other
factors, the stable angle of repose of various claeses of materials
can provide a reasonable rule of thumb to estimate slope stability.
Thus knowing the height of a bluff, its slope angle, and the
predominant material of which it is comprised takes into account some
key site-specific factors.

4 gencralized atable slope‘nngle of 2% feet horizontal distance to 1
foot verticel distance (21.8° has been selected for most lake Michigan
erosion hazard areas. This figure is based upon studies of relative
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slope stability of bluffs along Lake Michigan which took into account
stratigraphy, parent materials, bluff height and slope aungle
(Wisconsin Coastal Management Program 1977). 1In addition, omn Lake
Michigan slopes of approximately 21.8 degrees (X4: 1}, matural
vegetation occurs &nd that vegetation can effectively control many
mass wasting processes. The predominantly clayey soils on Lake
Superjor tend to be less stable. A generalized stable slope angle of
three feet horizontal distance to one foot vertical distance (18.4%)
has been suggested for regulatory purposes in these areas.

Structures, such as residences, that would be damaged by slope failure
can be protected by requiring them to be located outside of unstable
slope areas. A stable slope setback for a 50 foot high bluff would be
establighed as follows: An angle of 21.8° (24 feet horizontal
distance to 1 foot vertical distance) is measured from the ordinary
high watermark, The point at which this angle intersects the bluff is
the edge of the stable slope. This means that the stable slope
getback would be 2.5 (stable slope angle) x 50 feet (bluff height) of
125 feet from the ordinary high watermark,

Determining The Erosion Hazard Setback for Zoning

These computations of recession rate and stable slope angle can be
used to establish an erosion hazard setback in a zoning ordinance.
Within this setback line high value structures which would be severely
damaged by erosion or activities which would accelerate erosion can be
regulated. Using our previous examples, in an ordinance that required
a 50 year period for protectior against tecession the erosion hazard
setback would be 100 feet from the ordimary high watermark for a beach
area with a 2 foot per year recession rate. Assume there is another
area with the same recession rate but which also has a 50 foot high
bluff. Here the erosion hazard setback would be the stable slope
setback (50 ft. x 2.5 ft.) = 125 feet plus the recession rate setback
of 100 feet or a 225 foot erosion hazard setback line, The erosion
hazard setback can be modified if the landowner provides technical data
proving that a different recession rate is warranted, slope conditions
are more stable than assumed, or that the erosion hazard, although
correctly estimated, can be mitigated by structural protection.

Adjusting Land Use to the Erosion Hazard

The damages that will result from shoreline eresion depend upon both
the severity of the erosion hazard and the type of land use that will
be affected. As the shoreline continues to erode, the land will
eventually be lost but the major portion of the damage comes from
destruction of structures om the land., Open space land uses such as
agriculture, forestry and parks is the most appropriate land use in
many erosion hazard areas, other things being equal. However, some
facilities such as marinas, water intakes, sewage treatment plants,
ports, and certain industriecs may require a location in the immediate
shoreline area. For these sheoreline dependent uses careful siting to
avold high hazard erosion areas and well designed erosion mitigation
mrasures are important to avoid unnecessary damage. In the main,
these uses are ones for which 1t may be economically feasible to
provide effective structural protection. An Investigator of shoreline
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erosion in Southeastern Wisconsin, commenting on structural erosicn
protective measures, notes "For the most part, the successful
gtructures observed were bullt either by units of government or, to a
lesser extent, by industry, These structures are massive, well
engineered and constructed, and probably much too expensive to be
justified for even the most valuable residential properties” (Hadley,
P- 27).

Since regulations generally apply only to new development, the
effectiveness of regulations depends upon the existing land use
development and ownership patterns. These patterns vary widely but
may be characterized by the following general categories: (1) rural
areas where the land consists of large tracts of open space use ip
single ownership, e.g., farms and forests; (2) rural areas where the
lend has been divided into smaller tracts through subdivision plats or
sale of individual lots but is not yet developed or only partially
developed; (3) suburban areas where the land has been substantially
developed along the immediate shereline and development consists of
infilling, i.e., construction on the undeveloped shoreline lots; (4)
developed arcas where the first tier of lots has been largely built
upon and development is occuring within the second tier of lots within
an area still subject to erosion; and (5) urban areas where almost the
entire shoreline is developed in depth. In general, regulstions have
their best potential in relatively undeveloped areas.

Relocation and Structural Protection for Developed Areas

Lots already occupied by buildings are largely beyond the scope of
regulations. The only appropriatc regulatory provisions are those
designed to control activities which would accelerate evosion or which
control the expansion of structures subject to damage. The owner of
an existing structure subject to substantial erosion damage has two
basic options: (1) attempt to mitigate the erosion bhazard by
protecting against wave erosion and stabilizing the slope or (2)
relocate the structure. Permanent relocation cutside the erosion
hazard area could mean moving the structure to the rear of the same
parcel if the lot is of sufficient depth, or moving it to a different
lot not subject to ercsion. "Relocation is an alternative that ecannot
be overemphasized. Erosion is & natural geologic process that is
extremely difficult to stop. The alternative to build shore
protection or to relocate must be weighed against the consequence of
failure. Depending upon the type of structure you might consider, it
may cost the same to relocate as it would to build shore protection,
Should a protective structure fai]l, then your investment in the
structure is lost and your home or cottage still in danger" (U.S. Army
Corps of Engineers, North Central Division. p. 14).

The following information on relocation costs 1is based upon 1979 data
as presented in the state shore erosion plan. A number of factors
affect the cost of relocation. "They include lot depth, the
avallability of new building sites, ease of site access, building
configuration and size, amount of subfloor access, number of public
utility disconnections, and the availability of experienced movers.
Because relocation is typically only considered during emergency
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perlods, the amount of land lakeward of a bullding is a critical
factor. Between 15 to 20 feet of clearance is normally required for
safe operation of equipment. Moving costs of a small cabin or
cottage, medium size ranch style house, and large mansion can be
expected to range between $3,000-$4,000, $7,000-59,000, and
$30,000-540,000, respectively. These costs do not include site
preparation costs at the new location" (Springman and Bornm, 1979,
p-87).

In cases cof individual hardship where lots are too shallow to permit
construction meeting the erosion hazard setback, it may sometimes be
reasonable to permit a moveable structure such as a mobile home or
residence designed so that it can be readily relocated. Allowing such
structures within the sctback line should be done only on a case by
case hasis after a careful investipation of the particular situation,
Appropriate conditions should be attached to development permission in
these instances.

Land Use Controls fer Undeveloped Areas

On lots of adequate depth the most satisfactory approach is to
properly locate the structure in the first place. This means that
structures should be set back a safe distance from erosion hazard
areas. The setback should be based upon a consideration of the
recession rate, in all cases, and a stable slope angle in the case of
erodible bluffs,

Zoning crdinances and subdivision regulations are important tooels that
local government can use to require that new land uses take erosion
hazard into account, Subdivision regulations and zonring complement
each other, Zoning focuses primarily on the uses of land, the
dimension of lots, and the location of structures on the lot, Lot
dimensions are important to ensure the lot is deep enough to permit
structures to be safely located behind the required erosion hazard
setback line. Zoning can also eontrol grading, filling, vegetative
removal, installation of protective devices and other activities that
may sccelerate erosion. These activities can be made conditional uses
to require that they be undertaken in a manner that avoids adverse
effects.

Subdivision regulations focus on the process of dividing larger tracts
of land into lots for purposes of sale or building. For undeveloped
areas which have not been divided into lots, subdivision regulations
have particular promise, The larger size of the parcel involved makes
it more likely that economically feasible engineering solutions can be
found to storm water management, grading and f1lling and erosion
protection measures. Subdividers can be required to designate erosion
hazard areas on the plat, and restrict this area to park or open space
for the use of the residents of the subdivision.

Sample Erosion Hazard Provisions

Sample erosion hazard provisions designed to supplement local zoning
ordinances and subdivision or regulations have been prepared for
Wisconsin's local govermments (Yanggen, 1981)}. 1In general, these
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provisions regulate erosion prone lands by: (a) establishing sn
erosion hazard setback line; (b} restricting or prohibiting uses which
are vulnerable to erosion damage or which may impair public rights in
navigable waters; (c) requiring special review of erosion protecticn
devices to ensure that they are properly designed and installed and do
not have substantial adverse environmental impacts; and (d) regulating
land disturbance, vegetation removal, runcff and other activities
which may increase erosion. Flexibility in the zoning is achieved
through conditional use provisions which allow landowners to prove
that: slope conditions are more stable than assumed; a slower
recession rate 1s warranted; or that erosion hazards can be mitigated
by structural protection or placing a moveable building on the site.
After public notice and a hearing on a conditional use, the local
Zoning Agency may grant development permission, deny it, or allow
development to take place subject to specified conditicms.

Subdivision regulations are an important tool for reducing erosicn
damages andfor protecting potential purchasers of erosicn-prone lands.
The subdivision regulations contain provisions that allow local
government to: (&) require each lot to have adequate area to meet the
erosion hazard setbacks; (b) prohibit the subdivision of lands subject
to serious erosion unless the hazards are overcome; (c) require the
designation of erosion hazard setbacks on the plat; (d4) limit the use
of hazardous lands through deed restrictions or dedication of the land
to the public; (e) review proposals for stormwater drainage, grading
and similar activities which may accelerate erosion tc ensure they zre
undertaken in a2 manner compatible with conditions on the site; (f)
require the subdivider to install reasonably necessary public
improvements, including erosion control measures or provide a surety
that the improvements will be installed; and {g) require that erosion
protection measures are maintained by a properly comstituted private
agency with assessment powers.
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Abstract
Satellite remote sensing using the new Landsat sensor -- the
Thematic Mapper (TK) -- may provide coastal zone cover assessment 1n a

timely and cost effective manner. Thematic Mapper {TM), data (1982) a
part of the Brigantine Natrional Wildlife Refuge Area, New Jersey, has
been ovbtained from the National Marine Fisheries Service, Northeast
Fisheries Center, Sandy Hook. The objective is to classify the TH
information and develop images which can be used to ildentify existing
land cover which may greatly enhance coastal Zone management. All seven
bands from the TM were used to develop the unsupervised classification
of the reflectance values of the associated land cover. The application
of the TH with the increased spatial resoluticn was the primary reason
for the study. Additional incentives were to apply information from the
blue, mid-infrared, and thermal bands which are unique to the TM sensor.
The processing was done using the ELAS software package written by
NASA's National Space Technology Laboratory, Earth Resources Laboratory
(ERL), Bay St. Louls, Mississippi.

Intreduction

New Jersey's Coastal Management Flan was approved in two phases,
the first, covering the state's Atlantic counties including Monmouth,
Ocean and Cape May, was passed in 1978. Since then, the state has been
implementing its coastal plan which includes inventorying its extensive
coastal wetlands. One of New Jersey's most diversified wetlands
includes Brigantine National Wildlife Area (BNWA) which is part of the
Edwin B. Forsythe National Wildlife Refuge. This area encompasses both
rodified and natural wetlands. The paper reports on the development of
an uwnsupervised classification for a part of the extensive wetlands
covering the scuthern portion of BNWA which 1s located in Atlantic
County, New Jersey, approximately ten miles north of Atlantic Clty. The
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study area is bounded on the Korth by Oyster Creek Road and is located
entirely within the New Jersey Coastal Area Regulatory Area (CAFRA).
The BNWR northern boundary is the rapldly growing suburban communities
of Oceanville and of Smithville (Fig 1).

Many state coastal plans have been hampered by the absence of
adequate information to develop a fully integrated coastal zone plan.
Consequently, the avallability of comprehensive and reliable land cover
information will enhance not only the interpretation of the lmage, but
also facilitate the implementation of the management plan. Since 1972,
the Landsat Multispectral Scanner (MSS) has provided regional planners
and resource managers with increasingly reliable and cost effective land
cover survelllance. Many studies, too numerous to quote, have been
undertaken in terrestrial settings, yet coastal and nearshore
applications have been relatively few except for Klemas and his
students. Representative studies dealing with wetlands and biomass
surveillance include early inventories of marshes (Klemas et.al., 1979),
analysis of stressed wetlands (Klemas et.al., 1%83), bilomass assessmentcs
(Bartlett et.al., 1977 and Bartlett and Klemas 1979a, 1979b, 1981, and
Butera, 1983). Other authors have used Landsat remote sensing
technigues to facilitate fisheries (Brucke, 1979).

one of the principal problems with the MSS has been 1ts relatively
coarse resolution which 1s approximately one acre. While sufficient for
many regional applications, the Landsat MSS system may not be detalled
enough for land cover applications in the coastal wetlands where
individual vegetative stands may be huch smaller.

Landsat Thematic Mapper

The wetland environment by 1ts very nature 1s an extremely
difficult area to survey from the ground, in part because of its
inaccesibllity {Richardson, 1984) and in part due to the absence of
adequate ground truth information. To date, the Landsat system is the
only satellite sensor that is even close to having the required surface
resolution to study the wetland land cover which 1s often characterized
by highly diversified vegetative cover. This paper discusses the use of
the TM sensor, which has a surface resolution of 30 meters, or 0.25
acres, as opposed to the more conventional Multispectral Scanner (Ms5).
The TM relies on the same technology as the MNSS, and records
slectromagnetic radiatlon from seven different bands, also referred to
as channels, as follows:

1)Blue light (0.45 - 0.52 micrometers),
2)Green light (0.52 — 0.60 micrometers),
3)Red light (0.63 - 0.69 micrometers),
4)Near infrared {0.76 - 0.90 micrometers),

5)Near infrared (1.55 - 1.75 micrometers),
6)Thermal infrared (10.40 12.50 micrometers),
7)Mid-infrared (2.08 2.35 micrometers) (FASA 1982).

The three new bands are: blue visible light, a mid-infrared, and a
thermal infrared band. Ancther major advance of the Landsat IV system
is its capability to communicate directly with the Earth. Data transfer
from the spacecraft to the processing center at Goddard Space Flight
Center is accomplished by the Tracking and Data Relay Satellite System
(TDRSS). Previously, the Landsat systems reiied on an onboard tape
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recorder for data storage until the time the satellite over-passed an
earth recelving station. These onboard tape recorders had two
operational constraints: a limited lifespan, and a built in time delay
in data transmission. The Landsat IV provides near real time data
recepticn and a greater orbital life expectancy.

Nethod

The data used for this analysis was obtained from a small reduction
of the TH scene 40150-15084 Row 14, Path 33, dated December 13, 1982.
The larger scene is centered over Dover, Delawara and measures
approximately 100 by 100 miles and covers an area approximitely 10,000
square xeters. The classification used for this paper was based on a
subset of the Dover image measuring approximately 12 miles by 12 miles
and applied to the center portion of the BWNRA, including the two
impoundments immediately to the east of the administration building and
extending across the bay and barrier island where it includes the north
westerly portion of the borough of Brigantine (Fig 1).

Digital data storage requirements for a whole scene are very
extensive totaling 290,858,000 bytes, but the working subset comprised
16,900,096 bytes., The TN data used for this gtudy 18 considered
Engineering Data by NOAA, which does not guarantee for its accuracy.

The Landsat data was processed using the software package developed
by Earth Rescurses Laboratory Applications Software (ELAS), written by
the Earth Resources Laboratory of NASA's National Space Technology
Laboratory, Bay St. Louis, Mississippl (Junkin, 1980). The software
package is made up of more than one hundred modules, each of which 18
responsible for a specific type of processing. The software is user
{intaeractive and enables the analy ist to develop and manipulate a
varlety of color image displays. The ELAS poftware operates under a
control file environment, which "keeps track"™ of all processing results
from each module used in the data processing. This information is
stored for the user in the control file for subsequent reuse and update.
All values stored in the contreol file by the user can be used by other
ELAS modules either as data input or intermediate Iinformaticn which may
be required to perform subsequent asks.

The data window for the BNWR include lines 1 to 480 and elements
5550 to 6062 resulting in a window consisting of 512 by 480 pixels. The
window was chosen by ingesting the entire scene for channel one through
gseven, and then selecting the lines and elements which most closely
coincided with the physical boundaries of the southern portion of the
BNWE. The computer compatible tapes were read using the meodule that
reads the tape and re-formats the data into a disk file for direct
access by the other software mecdules. Each channel of TM data 1s stored
on a single tape, and all seven channels were read in for this area of
interest. The specific window parameters are input to the module and
then run to read the tapes. The output disk file is forgpatted by ELAS
and the data is read into it for later processing.

Unsupervised Classificatjon
There are two ways in which land cover information may be obtained

from a Landsat scene, supervised and unsupervised. The supervised
classification requires apriori knowledge of the area to be analyzed.
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In these instances, the analysist knows the geographical location of
specific land cover types and the associated reflectance values, These
signals are then being used to clasgify all other pixels in the scene
with similar reflectance signals. The unsupervised classification
refers to a procedure by which a classification scheme is developed
using a search routine, which passes a three line by three element
window through the data from all seven channels to compute homogeneous
training field statistics. The statistical data 1s stored in a subfile
of the control file for later use by other ELAS modules. The spectral

Brigantine N.W.R. classificaticon
Classification Statistics

CHANNELS
clasg No, Ko, Pixels 1 ) 3 4 5 [} 7
STAT 1 3087. 101.13 42.94  48.47 49.57 27.33 13.37 63.97
STAT 2 26532, 61.35 23.82 21.89 12.68 6.03 3.76 78.15
STAT 3 1197. 77.16 31.30 32.88 37.40 20.97 10.55 65.69
STAT 4 52650. 58.69 22.61 20.38 11.23 6.29 4.00 85.21
STAT 5 1782. 71.10 28.234 28.9¢6 35.71 19.65 9.57 65.34
STAT 6 36. 139.25 63.28 75.17 72,03 31.03 15.94 63.72
STAT 7 2601, 221.09 103.17 125.98 107.61 29.80 15.89 62.23
STAT 8 69489, 54.47 19.91 17.05 9.81 6.31 4.11 89.71
STAT 9 369. 73.68 29.68 30.11 38.97 17.42 8.48 65.28
STAT 10 1917. 91.36 38.21 42.30 45.65 25.88 12.56 64.21
STAT 11 810. 205.34 95.73 117.56 102.86 33.24 17.76 62.72
STAT 12 513. 8l.92 33.68 36.65 40.37 26.17 12.70 64.62
STAT 13 99. 58.15 22.04 20.98 l4.75 9.76 5.11 75.51
STAT 14 648. 188.65 87.64 107.70 96.67 33.52 17.66 62.79
STAT 15 207. 172.66 719.57 97.34 88.58 32.92 17.14 63.69
STAT 16 801. 108.77 46.86 53.97 54.09 28.61 14.19 64.13
STAT 17 873. 83.23 34.47 36.74 42.18 22.13 10.80 64.63
STAT 18 432. 76.83 30.95 32.91 35.00 24.94 12.84 66.07
STAT 19 216. 117.64 51.59 60.31 59.70 2%.80 14.96 64.36
STAT 20 189. 66.58 26.34 25.96 34.00 17.49 8.56 65.96
STAT 21 324. 101.20 43.17 50.47 53.27 34.78 16.89 64.84
STAT 22 63. 198.27 92.68 112.56 96.65 26.78 14.05 66.54
STAT 23 63. 109.24 49.98 58.87 44.11 B.19 4.87 69.56
STAT 24 207, 71.72 28.38 29.37 31.36 24.00 12.62 67.10
STAT 25 396. 120.49 57.77 68.63 46.64 9.10 5.30 69.04
STAT 26 6. 68.75 28.61 28.14 17.25 5.53 3.28 70.14
STAT 27 135. 102.89 43.83 49.33 49.49 23.27 11.90 65.08
STAT 28 315. 90.57 37.86 41.717 45.60 22.14 10.83 65.10
STAT 29 117. 79.89 32.74 34.42 38.86 17.88 9.10 65.79
STAT 30 81. 89.16 36.89 40.43 42.88 18.91 9.78 66.02
STAT 31 117. 98.66 41.82 46.45 48.01 20.74 10.39% 65.67
STAT 32 45. 85.13 35.69 40.31 44.87 29.31 13.96 65.51
STAT 33 27. 169.26 77.70 92.48 79.26 24.07 12.44 65.89
STAT 34 108. 96.54 40.94 47.02 50.06 31.19 14.94 65.14
STAT 35 36. 142.17 64.28 75.28 65.00 22.36 11.483 67.08

{Table 1)
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signatures were defined for this classification by the lower bouna ot
0.1 standard deviation and a standard deviation upper bound of 1.0.
Furthermore, the mean value times the coefficlient of variation value
could not exceed five percent.

The statistical output (Table 1) represents the unsupervised land
cover classes that were clustered from this window of data. The final
statistical preparation consists of those merged statistics that have
the smallest scaled distance between any palr greater than the minimum
scaled distance of 3.0. The mean values for each channel
(electromagnetic band) are then plotted and the resulting curve is the
spectral signature which characterizes each class within the data. This
signature data is used in the classification to identify ground cover
type by pattern recognition or ciustering through the use of maximpum
iikelihood technique. According to Bayes' rule, the pixel is assigned a
class value in accordance with the Probablility of its occurrence within
that class. The mean vector and covariance matrix from the training
glte statistics computed by the search routine {previously discussed)
was used to determine the best fit assignment for the classification.
Each input pixel is assigned a class from the statistic into which that
pixel fits the best. A disk file containing the classified pixels is
then written for image display and analysis.

interpretation

The unsupervised classification produced thirty-five land and water
classes (Table 1), twenty-three of which were identified based on
information obtained from the Cceanville and Brigantine Inlet 7 1/2
minute quadrangle series. In addition, interpretation was enhanced by
vegetative transect made available by the US Fish and Wildlife Service.

Bignificant man-made modifications have impacted the BNWR and
environs. The Intracostal Waterway (ICW) divides the image in two with
several old spoil islands clearly in evidence, including Black Point and
Shoal Island. The most dominant features are the two impoundments
located in the west central porticn of the image. The westernmost 1is
representative of a fresh water marsh into which the Doughty Creek
drains, A ditched and controlled saltwater marsh environment is located
immediately east of the freshwater impoundment providing an environment
which differs from both the diked freshwater marsh and the uncontrolled
bay environment surrounding both impoundments. Finally, a partically
developed barrier island separates the estuarine system to the west from
the open ocean.

A total of thiry-five individual classes resulted from the
unsupervised classification, twenty-three of which were associated with
vegetative covers. For 1llustration purposes, three examples of black
and white "density slicing" are presented in Figs. 2-4. The
classification of the combined reflectance values for each of the seven
TH bands have been converted to a gray scale rendition in Fig. 2. The
specific class assoclated with a particular land cover is identified by
substituting white for that gray scale level for the class. Thus, in
Fig. 2, white is substituting a land cover class which on the gray
scale has been depicted as dark gray. 1In Fig. 3, white has been 'sliced
through' a land cover which approaches black and which is identified as
shallow bay water and associated drainage channels, These areas have
little or no emergent vegetation., It will be noted that not all the
water has been included in this class. On the ocean side of the barrier
beach the shore drops off rapidily identifying shallow water within a
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Figure 2

Figure 3
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Figure 4

short distance of the shoreline. Conversely, deeper water extends a
short distance into the bay through the Brigantine Inlet. Finally, the
very shallow water located within and immeditely surrounding the twe
impoundments have not been included the this class.

The last illustration (Figure 4) shows the extensive emergent
marshland vegetation consisting largely of Sparting patens and Spartinpa
Alterpaflora which characterizes much of the bay and surrcunds the
several natural and manmade islands.

Because of high printing costs assoclated with the publishing even
black and white pictures only three of the original 35 land cover
classes have been discussed in this paper. A more efficient way to
assess land covers requires a supervised classification. This procedure
expects geographical land cover information which reflectance range is
used to ldentify areas with similar reflectance values. This procedure
is more labor intensive and requires the identification of of several
sites for each of the land cover classes to be included in the analysis.

While the application use of the TK sensor is still in its infancy
and largely confined to terrestrial sites, there is considerable
evidence that this system may be particularly useful in assessing land
cover changes in the coastal Zone including both the terrestrial and
marine portions of this important environment.
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A FLEXIBLE METHOD OF BEACH PROTECTION

Alan D. Crowhurst

Technical Director
Maccaferri Gabions, Inc.
Williamsport, Maryland

Flexible Beach Protection

The protection of beaches or more accur-
ately, the maintenance of the high water
line at an existing lucation can be
effected in a variety of ways. In urban
areas such as resorts, a rigid mass con-—
crete Structure may be built Eo ensure
the permanence of the adjacent struct-
ures.

At the octher end of the scale, beaches
may be replenished by the dumping of
sand either from inland or from dredging
offshore sandbanks which may in turn
affect the wave climare,

The use of wire enclosed vip-rap, pabions
gives a structure that is neither rigid
nor complerely free to adjust to any
level but does, with careful design,
offer an opportunity to stabilize the
beach at a limited range of levels.

Structures builr with this type of
material may include bulkheads or walls,
Tevettments and groins or & combinparion

of several types.

Materials Used In Wire-Enclosed Kip-Rap

Mudern gabion mattresses are, as the ritle
supggests, fabricared from wire. This is
usually mild steel although high tensile
steel and plastics have been used bur the
gabion originated with wickerwork baskers
filled with stone or with seil. Uses

have been documented back to China cent-
uries ago (1) and to Italy where steel
wire came into use only about one hund-
red years ago.

Mesh for Cecastal Structures

Although other types can be used, this
paper will refer only to mesh fabricared
intc a hexagonal shape with a double
twist berween meshes. This, because of
the appearance, has also been designated
as "lriple Twist'. The wire used, mild
steel conforming to ASTM A641A and
Fedural Specification QQ-461-H, is zinc-
coated {galvanized) prior to weaving



Thus ensuring that the ceoating is uni
form. Fer use in a marine environment
zinc-coating is not by itself sufficient
protection for the wire which therefore
receives a coating of PVC extruded onto
it prior to the weaving process. This
coating is fermulated to resist salt or
brackish water, the effects of ultra-
viclet radiation and frequent wetting
and drying.

Rock for Use in Gabion Structures

As with rock for all applicatiens for
erosion control, whether as rip-rap or
for use enclosed in wire cages, the
material must be both hard and durable
capable of resisting weathering, abras-
ion and exposure to wave action. In
cercain special cases softer material
may be used as is the case with a number
of structures on the Barbadian coastline
where only coral is readily available.
In such cases the structures, usually
low walls and/for groins, have been built
for hoteliers and resort developers with
the full realization that periodically
the lids will have Lo be opened and
additional material inserted.

This process is only practicable for
small walls and revetments and could
not be employed in larger projects
which would be vulnerable should poor
quality fill be used.

Although a fairly wide range of sizes
may be used for rip-rap, that used for
wire-enclosed rip-rap is much smaller
from, say, four inches to twelve inches
and for use in a coastal environment
where the structure is exposed to wave
action an even smaller range is not
only desirable but essential. Larger
material, over eight inches in any
dimension, must not appear in the
surface layers and, ideally, should be
aveided altopether. This assists in
maximizing the number of voids in which
wave energy may be dissipated while
keeping the void content as low as
possible.

Additional Materials for use with Wire-
Enclosed Rip-Rap

Although the stone used is, as explained

above, fairly small there is often a
need for a filter layer between the soil
and the protective armour. This may be
a layer of gravel, typically a six inch
thickness for 14 inch material or a good
quality geotextile, or a combination of
both, This compares with the usual
requirement for twe layers under rip-rap
to protect against the same wave climate
where the rip-rap is of such slze as to
necessitate intermediate filter layers.

Geotextiles

When geotextiles are used, considerable
care must be taken in the selection of
the type to be specified, having regard
te the soil type, the method of constr-
uction i.e. the fabric must resist impact
by falling rock, and the angle at which
it is to be placed.

The Design of Wire-Enclosed Rip-Rap or
Gabion Structures

At present there i1s not a large volume

of published data on the use of gabions

in coastal structures. Reseach was
carried out in New South Wales (Brown,
1979) on revetments. Some work was
carried out there alsc in making compar-
isons between types of mesh (Kabaila, 1979)

Currently research is under way in Grenoble
France by Sogreah who are undertaking a
major study on mattress reverments under
wave action.

The structures may ke classified inte
various types for which design data can
be considered,

Vertical Walls or Bulkheads

The use of wire-enclosed rip-rap, gabions,
for vertical walls is, of course, quite
common both on dry land and along rivers.
GCenerally, designs are as for any mass
gravity wall having due regard to the free
draining quality of the structure.

However, vertical gabion walls are not
usually recommended along the shoreline
unless situated above normal high water
levels when they may function basically
to control the erosion of cliffs by
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wave action.
Revetments

It is as sloping revetments that gabicns
find many uses in stabilizing the shore-
line. With slopes of one to three, maxi-
mum thin revetments may he used to protect
the base of dunes, to protect pipeline
crossings and to provide pedestrian
accesses to the beach.

The design of such revetments was, as
previously mentioned, investigated by
Brown, in 1979 who came up with the
following formula for thickness of the
gabions mattress, placed on slopes steep-
er than 3.5:1.

Hg
3(1-V)(St—l) cot 8

™ =

When H; is design wave height
S5¢ is specific gravicty ef rock fill

V is fractional percentage of voids
between filling reck.

For usual quarry stone (1-v)8,-1) =1

This, can, however give misleading
results in certain conditions. Consider
a sloping revetment at 1 to 3 to resist
waves of maximum height & feet.

Assume subscituting in the above formula
(1) we get:

™ = 6
Ixlx3

While a lining of this thickness mipght
well be sufficient if the water level
does not vary greatly between high and
low water mark, it would give rise to
difficulties if such a layer were to
terminate, as is often the case, with an
apron level or set flush into the beach
at the toe. There would, with six foot
waves, be some risk of the mattress being
lifted up onto itself and therefore
special attentien would be required at
design stage to avoid this possibility.
Possible solutions would be to carry the
revetment into the Leach well below the
level to which it might scour; to increase
the thickness of the lower section of the
reverment by 50%Z or more or the provision

= 0.66 A = 8 inches,
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of a toe wall.

Indeed, 8 inches does not allow more
than two layers of store and prudence
would dictate an increase te, perhaps,
twelve inches for structures receiving
six foot waves during a few storms each
year.

Table 1. Table of recommended chick-

nesses (for use as a general guide only)
See following page

Notes: (1)} Not recommended at this
slope
(2) Would require special
treatment at the toe
(3} Filter layer essential

This table, based on the work of Brown,
will become invalid when research by
Sogreah is complete and is published by
the sponsors, Officine Maccaferri SpA
of Bologna, Italy.

In the meantime, it cannot be emphasized
strongly enough that it is a guide only
and, as in all coastal works, local
conditions must be taken into account at
all stages of design. As with all wire-
enclosed rip-rap structures, but even
more vital with coastal work, the mesh
when installation is complete must be
tight so that the stone will not move
undetr wave action,

Groins

Flexible groins may be used to retain
beach material to stabilize beach levels
provided it is realized that the sand so
retained will not be available to re-
plenish another area. This simple fact
is sometimes overlooked in groin pro-
jects where massive structures may so
interrupt the natural litteral drift
that materials are swept into deeper
water and are lost to the beach system
cempletely,

For this and other reascns, gabion groin
are usually designed with their inshore
ends no more than three feet above beach
level and the offshore end half of that
figure. The cross section is such as te
withstand the wave action at the
location at which they are built,



Wave Height

Slope

1 2 3 502y 6(2) "2 8(2)
1: 1.5 ] 9 12 12 (1) (1) (1) (1)
1:2 6 2 9 12(2) 18 36 (n (1)
1:3 6 6 9 9(2) 12(2) 18 36 (1)
1: 3.5 6 6 g 9(2) 12(2) 18 36 (1)
1:4 [ 6 6{2) 9(2) 12(2) 18 36 (1}

Gabion groins may readily be raised in
height or can have units removed in
order to bring them to the desired
profile relative to the beach, an
important advantage where heaches are
in transition.

Spacing is not readily calculated and

a careful study made of local conditions
carried out prior to the use of any
groin system. Gabions have, on occas-—
ion been used as temporary structures

in order to research the likely results
of groins at specific lecationms.

‘ther Gabion Structures

Along the beach flexible gabions may
also be used as slipways, as small
jetties and for offshore breakwaters.
In the first case, slipways, gabions
may be placed flush with the beach if
the natural slepe is acceptable, and
then surfaced down to a foot or two
below low water with a suitable
material leaving the balance of the
slipway just in gabions.

Jetties may also be built either as
continuocus structures or as piers
bridged by, say, timber decking.

If continucus consideration must be
given to the effect of the structure
on the littoral drift.

Offshore breakwaters may be built
parallel or at an angle to the shere-
line. Their function is to interrupt
the flow of beach wmaterial being de-
posited on, or withdrawn from the

beach thus building up the beach behind
each structure. Some very successful
uses have been made of this technique
but it is not sujtable for universal
usge.

Siting Considerations

Cne of the majer considerations in
deciding whether to use wire-enclosed
rip-rap is that of the nature of the
beach material itself. If the beach is
of large gravel which is thrown great
distances by heavy wave action during
storms then gabions used alone will have
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a limited life. They can be used for
such locations but only 1f they are
additionally protected by, for example,
sand mastic asphait which is cempatible
with gabions,being flexible and part-
icularly suited to a wide range of
hydraulic structures { "asphalt in
Hydraulics: The Asphalt Institute,l1976

0f course, similar difficulties can arise
if loose rip-rap is placed, say, at the
toe of a gabion revetment subject to wave
action and it is usually necessary to
allow for site clearance in such cases.
0f course, where such rip-rap is sited in
calm areas or outside the normal range of
wave action, it will nok present any such
hazard.

In areas of natural beauty revetments may
present an uynwelcome intrusion and in suc
cases the use of gabion mactresses pre-
sents a further advantage. The small
interstices readily fill with sand and
the structure attracts volunteer vegetat-
ion. In some sites the mattresses be-
came lost to view in the course of a

Year of two.

Conclusions

Although the best coastal defense

1s provided by nature and ideally
nothing should be built that could
become endangered because of eroafon,
structures are necessary for a
variety of reasons.

Wire-enclosed rip-rap forms a use-—
ful method when neither mass con-
crete or pumped sand meets the
needs. It cao be attractive and,
with care, become buried with sand
and/or vegetation thus giving a
natural appearance when this is
advantageous.

Although research to date is
limiced, it is hoped that design
data will become available in the
near future.

h
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SEA LEVEL RISKE AND SHORELIFE FLANNING

Norbert P. Psuty

Center for Coastal and Environmental Studies
Butgers, The State University of New Jersey
New Brunswick, Wew Jersey 08903

Rates of modern sea level change have drawn the attention of
scientists for many decades. Prior to isotopic analyses the issue was
subject to speculation and intuition. With the advent of techniques to
provide absolute dates of transgression and chapges in habitats in the
coastal environment, the speculation has been reduced and we now have hard
data with which to unravel the past trends of sea level change.

Of course the past date and interpretations are valuable and become
even more so if their trends are projected into future predictions. Not
all practitioners of these studies, however, believe that the future rates
of change wilt continue to follow the trends of the past. EKecent reports
from an EPA- spousored investigation suggest that sea level rise may be
increasing and amount to from +0.9 m to +2.13 m by the year 2075 (Barth
and Titus, 1984). This is a rather substantial rate of change considering
the Scholl and Stuiver thesis that sea level has risen but 1.6 m in the
past 3500 years (1967). If the predictions have validity, they forecast
significant impacts on our coastal zone and the many activities that eccur
in 1it,

Despite the concern espoused in scientific circles about the
scenariog attendant to these high rates of sea level change, these seems
to be little evidence of reaction from within the planning or management
community, There may be several reasons offered for this ostrich-like
approach:

1) past sea level changes have been so minor and over such a long
duration that they are beyond the temporal scale wsually
practiced in the planning milieu;

2) the realization of the tremendous magnitude of change is beyond
the lcgical plamnning process. In this case the temporal scale
is so foreshortened that planners feel totally intimidated by
its magnitude and are unable to accept its effects.
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Independent of whether sea level will rise at the low rate
calculartion, the high rate, or ary rate, it would seem important that any
planning or management agency consider the possible impacts of this event
on their jurisdiction. May the planners and managers excuse themselves
from this 1esponsibility by denying the facts of sea level rise? May they
consider a raft of alternatives pertaining to the long-range land use
decisions but neglect the possibility that the land surface will no longer
exist in its same dimensions or locations iIn that identical temporal span?

The following discussion is intended to address some of the factual
information available concerning barrier island respense to sea level rise
and to point to elements involved in the planning process. It is meant to
apply the sea level rise scenurios to a planning context and in so doing
provide the plarners with a basis for long-range land use decisions.

General Situation

One model of barrier island development that is appropriate to Kew
Jersey is that of island migration up the continental! shelf as sea level
is rising. This wmodel stresses the washover and inlet sedimentation
processes that transfer sediment from the oceanside of the islend to the
bayside (Figure 1). The driving forces for rhe migration are sea level
rise and a negative sediment budgets. The effects are a loss cof volume
from the seaward side of the island, a retreat of the seaward margin, an
alongshore transport of sediment to inlet locations and sheal development,
and an overland tramsport to the bayward margins of the island. The pasgg
scale of these processes in coastal New Jersey may be interpreted from C
dates (Figure 2) pretaining to transgressions of the barrier islands and
their associated habitats, One interpretation is that for each unit of
vertical rise in sea level, the barrier feature and its bhabitats are
displaced herizontally in an inland direction on the order of 200 times
(Figure 3). It is likely that this proportion is appiopriate only for
those barriers that are a few hundred meters wide., The larger, wider
barriers would not teact to sea level changes so readily.

Figure 1. Coastal processes active in sediment budget determination and
island migration.
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Figure 2. THolocene sea level curve for coastal New Jersey. Source:

Daddaric (1961); Meyerson (1972); CCES dates collected by Psuty at several
locations,

Scale of Change

One of the c¢lassic papers In coastal geomorphology, known as the
Bruun Rule (Bruun 1962), states that as sea level vises the beach face
adjusts to the inundation by drawing sediment trom the total beach profile
to raise the nearshore bottom. The effect of this translocation of
sediment is a farther inland penetration of the new sea level beyond that
caused by a simple raising of the water level. For purposes of providing
an example of the effects of a one meter rise of sea level on coastal New
Jersey, the following representation based on existing data is presented:

Assumptions
wave base 10 m
distance to wave base 2000 m
maximum island elevation 10 m
width of island 1000 m
erosion constant at 0.5 m/yr
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Conceptually, the Bruun Rule tollows this calculation

Horizontal Zone of Activity
Sea Level Rise x = Shoreline
Vertical Zone of Activity Displacement

2000 w

i m Rise x = Shoreline Displacement

10m+10m

1 m Rise = 100 m Shoreline Displacement

1 @ Rise + Shoreline Erosion = 150 m Shoreline Retreat/Century

1f the assumption continues that the 1.0 m rise occurs over 100
years, the affect of the megative sediment budget wmust also be included
for that time period. The erosion value is added to the displacement
value and thus for our example in bew Jersey the seaward margin of our
barrier island wilil have retreated 150 m in one century. The 150 =
shoreline retreat value is a combination of the effects of the one meLer
rige of sea level and the rate of erosion produced by a negative sediment
budget. Orher scenarios can be applied in the same manner. That is, a
two meter rise will result in a 25U m retreat over a century, and & three
meter rise will produce a 330 m retreat.

Presunl Barrier Lacalion

T~ Vartical
—~ - _ Displacemant

_____ P

-~
Yy
Moy,
2 (14
009( y.::"’:l ojlm
"qupiem@", <
Comgn, " d Past Barries Location

Figure 3. Barrier island displacement as a product of sea level rise in
New Jersey.

The Bruun Rule gives us cause for concern if the calculations hold
and they seem to be supported by empirical analyses in the Great Lakes
relating shoreline displacenwnt with lake level fluctuations sands 1984).
However, the calculations of island displacement based on C data from
New Jersey point to a 200-times shift. Thus a 1.0 m rige in seal level
may produce a 200 m displacement plus 50 m erosion over the period of a
century, producing a total rectteat of 250 m. The magnitude of such a
value can be better appreciated when one considers that even the winor 10
year Interval 1s characterized by a 25 m retreat under this scenario.
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Future Barrier Configuration

Given a continuing rise of sea level and a negative sediment budger,
there are two barrier island configurations that may evolve (Figure 4).
Planners could use these configurations to consider how current and future
uses could remain compatible.

Barrler Migration Drowning In Place
Potenllal user considerations Patentisl user considerations

Figure 4. Barrier islund change scenarios as a product of predicted sea
level rise. A. Mipration inland. B. Drowning in place.

Figure 4A represents a low barrier that will be subject to overwash
and inlet sediment transport leading to barrier island migratien as the
sea rises. This island will remain low and breoad. Applying the above
calculations by way of illustration, the island will migrate inland by 200
m as a result of displacement and will narrow by an additional 50 m
because of sediment loss., The island wiil remain very dypamic with very
few high elevations and probably a discontinuovs dune line. This would
not be favorable location for permanent structures.

Figure 4B points to a situation where natural and cultural factors
combine to elevate Lhe Island and cause it to remain above the level of
overwash during the rising sea level. Given our basic assumptions as
outlined earlier, the rise in sea level will remove sediment from the
seaward side of the island to compensate for the deeper water in the
nearshore zone. The effect of this action will be to narrow the beach and
searp the dunes.

However, the island is being drowned from the bayside as well because
the general water level is rising. The overall effect is a rapid
narrowing of the island. The bayside of the barrier will probably suffer
faster rates of displacement because the slopes of the lee side are
normally more gentle than the oceauside. Given this scenario, the barrier
will essentizlly drown in place, actively losing sediment from the
oceanside porcion and passively losing area from the bayside. Carried to
an ultimate, the deeper bayside waters will be sites of larger waves than
previously possible and this could lead to additional active sediment
loss, thus adding to the rate of narrewing of the barrier island.
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Planning?

There is an assumption that planning involves the consideration of a
range of possible scenarios and a range of actions to deal with these
events. If planning 1s tv accommodate a rapid rise of sea level it seems
likely that the scenario in Fig. 4B will be the de facto plan put into
effect. A several meter rise in sea level wiil all but isclate the dupal
ridge. However, there will be a limit to the upward growth of the ridge
and eventually it may be subject to washover and inlet processes.
Planning for this event (not necessarily an eventuality) should be put in
effect now 1f plamming is to retain its meaning. Planning should
incorperate the variables of:

1. a diminishing spatial base

2. a narrowing beach resource

3. limited development on a high dune ridge

4. increased inlet instability

5. higher wave energy and erosion on bayside

6. toral re-evaluation of FEMA insurance zohes as the barriers shift
and clearance above water level is reduced.

Sea level changes are continuing. There is some question about the
rate of change. However, there fs no guestion about the need to consider
the logical impacts of this rise in our cocastal zone regardless of the
magnitude of the rise.
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TIDAL WATERFRONT PRCJECTS AND THE
NEW JERSEY GREER ACRES PROGEAM

Robert Rusch

Supervising Planner
New Jersey Department of Environmental Protection
Green Acres Program
CK 404
1230 White Horse-Mercerville Road
Trenton, New Jersey 08619

ABSTRACT

The Green Acres Program, under the New Jersey Department of
Environmental Protection, has been at the forefront of the State's
commitment to open up its ocean and tidal waterways for recreational
use, Since 1961, 219 acres of beachfront property have been acquired
by county and local governments with Green Acres assistance in a total
grant amount of mnearly $4 mifllion. Over 26 million has been
committed to local governments in their efforts to preserve and
enhance vital tidal waterfront areas,

The shoreline and waterfront areas are the state's most dominant
physical feature. As its foremost natural resource, the shore serves
as the state's primary tourist attraction. The Green Acres Program
enables the state to work in conjunction with local governments
towards the preservation of an extremely valuable and fragile
resource.
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GREEN ACRES PROGRAM

Like many of you, I have had the pleasure of visiting many of
America's and several of Europe's fine beaches., Yet New Jersey offers
a diversity which is unique. The opportunities and restraints differ
strikingly from Cape May to Monmouth County, from the Delaware River
to the Hudson River, but they all share in offering an exceptional
visual and physical experience.

The economic, social, enviromnmental and health benefits of preserving
and enhancing our open space requires little elaboration. Each Green
Acres bond issue gince the first in 1961 has included the legislative
funding that "the provision of lands for public recreation and the
conservation of natural resources promotes the public health, property
and general welfare, and is a proper responsibility of government."
The very fact that all bond issues have passed by sizeable margins is
a clear indication of New Jersey's concern that maintaining and
enhancing the quality of life requires open space and accessible
natural resources. Through intergovernmental cooperation and strong
public support, Green Acres has assisted in the acquisition of over
210,000 acres and the subsequent development of one of the finest
public land systems in the county.

In addition, $540 mwillion of Green Acres bond money generated an
additional $355 million federal and local expenditures for a total of
$895 million for the acquisition and development of open space area.

The gains under the previous four bond issues, although impressive and
congistent with state planning recommendations going back to the
1940's, still leave the state several hundred thousand acres short of
its objective of 1 million acres of permanently protected public open
space (128,000 to be acquired as state land; 261,000 to be acquired by
local/county governments).

This need is based on the Balanced Land Use Concept which recognizes
that land iz a finite resource and that it performs several essential
functions such as quality of 1ife, environmental protection and
recreational opportunity.

Balance Land Use Guidelines

Municipal - 3% of developed and * developable area of the State
County - 7% of developed and * developable area of the State
State ~ 10% of state by total area
Federal - 4% in the state by total area *
* area excludes slopes over !2%, wetlands and federal/state owned
open space.
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The Green Trust and Coastal Resources

Traditionally, the Green Acres mandate included ©both outdoor
recreation and environmentsl protection. However, since the mid
1970's, with the passage of the third Green Acres Bond Issue which
included development funds, a definite turn to recreation over
conservation has taken place in the program. Local recreation
departments could be fairly certain that any conventional recreation
proposal would be funded. This was not a deliberate attempt to
circumvent any particular state environmental policy, but a
realization, at least at the local level, that municipal governments
tend to emphasize user-intensive recreation over conservation
measures. (Sandman, 1983)

This concern for conventional recreational facilities have met with
much success, and received the backing of preofessional groups such as
the New Jersey Recreation and Park Assoclation., However, the demand
for additional open space and a broader environmental awareness has
called for an innovative approach to project review and funding. The
Green Trust proposal is the result of an indepth review of the state's
bonding capacity and present economic and environmental conditions.

In November 1983, New Jerseyans passed the fifth Green Acres Bond
which Incorporated a Green Trust., The trust makes low interest loans
available to applicants for open space acquisition and for development
projects which demonstrate sound planning practices and environmental
sensitivity while reflecting state-wide recreational needs.

As part of the Green Trust, a priority system has been developed for
local acquisition and development applications as a means of judging
the relative merits of proposed projects. The system, while in its
earliest stages, i1s designed to reflect the extent to which proposals
conform with priorities established by the State Comprehensive Outdoor
Recreation Plan (SCORP) and, statewide goals that are congistent with
the 1983 Green Acres Bond Act.

Components of this new ranking system include a greater awareness of
the environmental ethic and the provision of active recreation
opportunities where activities may be best suited to the land area.

This formula works well for those interested in providing a multi-use
recreation/environmental experience in the Coastal Zone. Various
factors relating to: a) intensity of need, b) balanced land use
deffcit, ¢} first time applicant, are given major consideratiom.

A clear indication of the state's commitment to coastal issues can be
found under the project priorities section. Proposals which provide
public access (physical or wisual) to water, waterfront support
facilities, or preservation of unique natural areas such as beaches,
dunes, wetlands, or floodplain areas are highly encouraged.

As problems are inherent in any development or preservation project,
the goals and {ssues of each proposal must be weighed against
potential confliets. The following are examples of the issues and
activities that are part of the Green Acres funding program. It is
hoped that by working in conjunction with other state and federal
agencies, Green Acres can continue to assist local communities in
providing & unique coastal experience.
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COASTAL PROJECTS FUNDED BY GREEN ACRES

I. Wildlife Preservation
Osprey Nests - Atlantic County, Egrets Habitat -
Cumberland County

11, Environmental Education
Cattus Island in Toms River, Environmental Center,
Wetlands, Wildlife, on Barnegat Bay

Estell Manor, Atlantic County, Sclar Environmental
Center, several milee of nature trails located on South
River. Offers excellent wildlife and vegetation
collection of Pinelands/Coastal species.

III. Historic Preservation
Atlantic County, Iron Work Foundry dated during 1700’s,

Gloucester County, Red Bank Battlefield - remains of
Revolutionary War soldiers and artifacts.

Iv. Shore Protection
Berkeley Island on Barnegat Bay. One of the most
utilized waterfront parks 1in central New Jersey.
Major feature of park was the need to stabilize eroding
shoreline,

v. Economic Development
City of Long Branch is redeveloping its oceanfront to
include public promenade and park facilities.

Camden County - Success story on Delaware River.
Example of public monies being used to encourage
private development.

Bridgeton on Cohansey River, scene of many waterfront
festivals.

Highlands Borough, Monmouth County, on Sandy Hook Bay.
This bayfront town has been part of & seafood
restaurant renaissance.

VI. Water Quality
Point Pleasant Borough, Ocean County, on the headwaters
of Beaverdam Creek, last remaining natural area in
Point Pleasant and this part of adjoining Brick
Township. One of the highest ranking projects to be
funded under the Gréen Trust using new priority system.
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VII. Waterfront Access
Seven Presidents Oceanfront County Park, Long Branch,
17 acres of beach and dune in urbanized northern
Monmouth County.

Highee Beach, Cape May County - swimmers, birdwatchers
and fishermen frequent the area's mile and a half of
beaches and dunes.
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THE BEACH ENVIROMMENT: USER AND MANAGEMENT
STAFF PERCEPTION OF THE RECREATION ATTRIBUTES

Robert B. Buerger

Sea Grant Extension Program of the
State University of New York
and Cornell University

The coast is an important natural enviromment. It is a place for living,
working end playing. Historically, from the outset of settlement in the
United States, coastal areas have been a focal point for development.
Early colonial communities such as Jamestown and Plymouth followed by
growth in larger cities such as New York, Boston, Baltimore, Savannah

and others exemplify the importance of the coastal zone in this country.
Today, the importance of coastal areas continues to increase ess evidenced
by the amount of new growth and development occurring at this important
natural resource. Several demographic trends illustrate this point.

All U,S5. coasts together contain the nation's seven largest cities, 33%
of its population live in coastal counties, and 90% of its population
growth over the past 10 years. It is estimated that 80% of America's
population will live on the coast by the year 2000. Forty percent of
the nation's industrial complexes are located along its coastline as are
30% of its manufacturing facilities. This tremendous growth in resi-
dential, industrial and business use has had a dramatic effect on the
amount of remaiving undistumbed coastal lands. Cceastal wetlands alone
have been reduced by 40% and continue to be developed at a rate of
300,000 acres per year. As a result, it has been estimated that only
2% of the relatively undisturbed coastal lands remain in public owner-
ship. (Office of Coastal Zone Management, 1980)

*The research for this paper was sp-nsored by the New York Sea Grant
Institute under a Grant from the Office of Sea Grant, National Oceanic
and Atmospheric Administration (NOAA) U.5. Department of Commerce.
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The restricted amount of remaining coastal lands is important to all
potentiasl users. However, the importance is paramount to the recrea-
tionist. Presently, each person living in the U.S. spends on an average
10 days per year recreating in the coastal zone. Projected future demand
for coastal recreation opportunities nationwide has been predicted to
nearly double over the next 40 years.

The limited amount of remaining land for expansion coupled with pro-
jected growth in the demand for coastal recreation rescurces places
increasing pressure on those who presently manage recreation areas in
the coastal zone to assure that the opportunities they provide meet with
the expectation of the users. With recreational opportunities as
restricted as those of coastal recourses, the availability for users to
substitute an alternative experience may be limited. The consequence of
not cbtaining a perceived experlence by users is dissatisfaction, which
can lead to negative repercussions against the coastal recreation
facility either overly evidenced by acts such as vandalism or indirectly
through lack of public support for the facility. Consequently, for
managers of public coastal recreation areas, a knowledge of the users
perception of the recreation attributes of the ccastal environment is
extremely important in meeting their mandated goals of providing reward-
ing and satisfying recreation experiences for the users, while protecting
the natural resource. The research question then arises how well do
managers of coastal recreation facilities understand the users per-
ceptions and expectations of the coastal environment?

Past research into the area of perceptional differences between managers
and users in the coastal environment is limited, bur studies designed to
investigate this question at other type of natural resource based
facilities seem to indicate a discrepancy in perception exists between
the two groups. In highly developed campgrounds, CLARK et al (1971}
reported that managers perceptions of camper views appeass to be largely
a reflection of the managers' own feeling on the issues and are often at
variance with campers' sentiments. In forest landscapes, Stone and
Taves (1956} point out that the forester sees and explains for forest
differently than the recreating tourist. Similarly, Lucas (1964, 1970}
reportsthat managers do not rate the quality of resources and facilities
the same as users do. Peterson {1974) found that wilderness managers
and users had similar dispositions toward the resource but varied in a
number of areas including attitude and management preference style,
Going on beyond the question of difference between management and users
preference, prediction studies that have been completed indicate that
managers are unable to predict user preferemces. Hendee and Harrils
(1970) found that managers could not predict users' attitudes of wilder-
pess. In a study of managers' ability to predict user motivation at two
national park sites, WELLMAN et al (1982) report that managers of more
traditional parks are more apt to correctly predict motivation than are
managers of non-traditional parks {i.e., wilderness areas, beaches,etc.).

The findings of previous perception research would indicate that
managers may not fully undetstand the user in terms of what attributes
are important to the users recreation experience, consequently, managers
may not be providing the recreational experience users desire.

260



In coastal areas, due to the constraints of the limited potential for
future growth of facilities and the increasing user demand within the
coastal zone, recreation areas specifically beaches, cannot absorb user
dissatisfaction due to managers not kmowing or misinterpreting users'
perception of the attributes of the beach.

In an effort to further examine how different user groups perceive the
¢oastal environment a research study was developed to identify the
perceptional differences of beach users and management staff towards

the recreation attributes of the beach. Specifically, three research
questions were asked:

(1) What recreation attributes do users perceive as
important in the beach invironment?

(2) What recreation attributes do management staff
perceive as important in the beach environment?

{3) Can management staff accurately predict those
recreation attributes that users perceive as
important in the beach envoronment?

During the summer of 1982, 300 beach users and %9 management staff at

3 New York State park beaches located along the southeast shore of Lake
Ontario were personally interviewed. The beach user group was composed
of both weekday, weekend, day,and overnight visitors. The management
staff group included park managers, office staff, park rangers, life-
guards, and maintenance persomnel. The raticnale for using this
composite management group was that each subgroup intereacted with the
beach and users in different ways providing unique insights into under-
standing management perception of beach users. The decision to use
onsite state parks beach employees was based on the idea that onsite
employees would have a better understanding of park users since their
job required daily contact with users. Upper level administraters, it
was assumed, would use information from the onsite staff to assist them
in making management decisions that affected the beach.

During the personal interview, beach users were asked to evaluate 20
beach atrributes based on the importance of those atiributes to their
recreation experience at that beach. Management staff, were also asked
to evaluate the 20 beach attributes based on their own personal per-
ception. In addition, management staff was asked to evaluate the
attributes a second time based on how they predicted users would respond.
The 20 beach attributes were: beach facilities, large number of people
at the beach, preservation of the natural beach environment, safety,
water conditions, beach conditions, visual quality of the beach land-
scape, distance travelled to the beach, entrance fee, socializing,
relaxing, beach activities, solitude, weather, beach development,
passive watching, sensory attributes, wildlife at the beach, beach
enployees, and rules.
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Subjects response to the twenty beach attributes were evaluated using

a multi-attribute model. The potential advantage of a multi-attribute
model over a unidimensional overall effect approach is the multi-
attribute model's ability to provide insight into an individual's belief
as to the level to which a specific object possesses certain attributes
weighed by the importance of each attribute of that object to the
individual. (WILKIE & PESSEMIER, 1973). Simplified people evaluate
products, landscape, activities, ideas,ete, on two levels: (1) overall
belief about the item in reference to suitability or desirability, and
(2) attitude toward the importance of each of the item's components
fixtures or characteristics. These attitudes presumably combine or
summate to produce an overall attitude towards the item (MYER & ALPERT,
1968} .

For the purpose of this study a multi-attribute model was designed to
speciiically measure respondents perception of the importance of the
beach attributes. The model can be described as follows:

Ay . P B Yy

Where: 71 = attribute
K = respondent

Such that:

A
Iy = perception of attribute I by respondent K

Brg = respondent K belief about importance of attribute I
Wig - strength of importance of attribute I by respondent ¥

The questiommaire used during the personal interviews to collect the data
reflects the theory the multi-attribute model is based on. The 20

beach attributes were placed on the questionnaire in statemtent form
(i.E., safety while at the beach is important to my recreation experi-
ence at this beach). Subjects first evaluated these statements using a
five point Likert Scale that ranged from strongly agree tec strongly dis-
agree. After all 20 attributes had been evaluated using the Likert
Scale, the subjects were then instructed to take an imaginary $100 and

to buy those attributes which were most important to their recreation
experience at the beach (this procedure was based on the constant sum
scaling). Subjects could divide the money among attributes in any manner
they wished, but they must spend exactly $100.

The Likert Scale measurement represents the Big component of the model
while the constant sum scale equates to the YIK factor in the equation.
Likert Scale responses were converted into numerical values (strongly
agree = 5 to strongly disagree = 1 } and multiplied by the constant sum
score (dollars spent on that attribute) resulting in a respondent's
perception score for each attribute(AIK' compounent of the model). For
group evaluation of a particular attribute, total respondent scores for
that attribute were summed to produce a composite score.

262



Example 1 depicts how the multi-attribute model was used to derive the
attribute statement evaluation score for the attribute safety. From
the composite scores, the 20 attributes were ranked in descending order
of importance for each group (users, management staff, and management
predictions). Table 1 shows the composite score ranking of the attri-
butes by the three groups.

The results showed that response to individual attributes ranged from
complete agreement to almost total disagreement about the importance

of the attributes. A few examples help exemplify the results. For the
attribute safety users, management staff, and management predictions,
all similarly ranked this attribute as the mwost important. However,
preservation of the natural beach, the second most important attribute
ranked by users was ranked 6th by management staff's personal perception
and when asked to predict how users would rate it, management staff
thought users would rank preservation 15th of the 20 attributes. Con-
versely, for the attribute entrance fee, management predicted users
would rank it 4th in importance, when in actuality, they ranked it 12th.
Management personally ranked it 14th.

Comparing the group ranking for all the attributes provides more insight
into the perceptional differences between groups. ({(Correlation between
group ranking of the beach attributes can be seen in Table 2).

Table 2. Spearman Rhos for Beach Users, Management Staff
and Management Staff Predictions Composite Score Means

Users g%éff Pre§§§iions
Users 1.00 0.88 0.65
Mgt. Staff _— 1.00 .69
Mgt. Predictions ——— —_—— 1.00

From a qualitative perspective, some observation can be made about the
differences in ranking between the groups. Overall, the ranking results
showed that beach users and management staff perceptions were similar
having only five attributes that varied by more than three ranking places.
For three of these attributes preservation, relaxing and sensory at-—
tributes users perceived them as more important than management staff,
while the results showed just the opposite for the beach employees and
wildlife attributes. The results from management staff predictions of
how users would rate the attributes showed seven attributes that differed
in ranking by more than three ranks from that of the beach users ratings.
Specifically, management staff predicted users would rank the attributes,
rules, entrance fee, development and large numbers higher than they
actually did, while underrating users perceptions of the preservation,
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EXAMPLE 1
ATTRIBUTE STATEMENT EVALUATION

Hypotheical response of one subject toward the attribute: Safety
By u
= Ix "L
P = 8k g

PART 1
LIKERT SCALE

B, = respondents K belief about important of attribute I

Iy

Strongly
Safety while Strongly Agree Neutral or Disagree Disagree
at the beach is Agree (5) (4) Undecided (3) (2) (1)

important to my
recreation experi-
ence at this beach X

PART 2

CONSTANT SUM SCALE

WIK- strength of importance of attribute I by respondent K

$100 to buy attributes most important to individuals beach experience

Safety $45
Beach 535
Relaxing $15
Solitude §5
PART 3

ATTRIBUTE STATEMENT SCORE

AIK = perception of attribute I by respondent K

Likert response (BIK) = strongly agree = 5
Constant sum response (WIK) = 45
Attribute statement score (AIK) =45 x 5 = 225

225 = Attribute statement score of one person for the attribute safety
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TABLE I

Beach Users, Management Staff, and Management
Predictions: Composite §core Ranking

Attribute Statement*® Users Mgt. Staff Mgt. Pred.
Safety while at beach 1 1 1
Preservation of the natural 2 6 15

beach enviornment

Weather while at beach 4 5 3

Facilities (picnic tables, 5 2 2

grills, etc.)

Relaxing 6 12 12
Water Conditions (tempera- 7 a 7

ture, waves, etc.)

Employees (people who work at 8 4 9

the beach)

Visual Quality of the beach 9 9 18
scenery (landscape)

Rules and regulations concern- 10 7 6

ing people's behavior on the

beach

Beach conditions (texture of 3 3 5

sand, etc.)

Countinues
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TABLE 1 (Continued)

Beach Users, Management Staff, and Management
Predictions: Composite Score Ranking

Attribute Statement¥ Users Mgt. Staff Mgt. Pred.
Socializing (with family, 11 10 11
friends and othera)

Entrance fee (cost of gaining 12 14 4

entrance to the beach)

Activities (swimming, games, 13 13 10
etc.)

Development (ways in which the 14 11 8

beach has been develcped)

Sensory Attributes (sounds, 15 19.5 16
smells, etc.):

Distance from wmy home to

the beach 16 17 14
Solitude 17 16 20
Large number of people on the 18 19.5 16
beach

Passive watching (watch 19 18 17

people on beach)

Wildlife (opportunity to 20 15 19
see wildlife at beach)

*#A1] twenty statements were followed by "is/are important to my
recreation experience at this beach" on the questionnaire.
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relaxing, ana visual qualliy attributes. Finally, when comparing
management staff own personal perceptions of the attributes with how
they predicted users would respond, eight attributes were shown to vary
by more than three ranking places. Managers ranked the attributes
preservation, employees, visual quality, solitude and wildlife higher
than their predictions of uger response while ranking the entrance fee,
sensory and large number attributes lower.

The results of this study indicate that heach users' and management staff
had similar perceptions toward the recreation attributes of the beach.
However, management staff did not appear to be able to accurately pre-
dict how users at the test beaches would perceive the attributes. Ad-
ditionally, management staff's prediction of users response was not
related to their own personal perception of the beach attributes. The
results may partially be explained by the management staff demographics.

In past perception research that compared users to managers, the manager
group was made up of mainly trained professional natural rescurce
managers who, it can be assumed, possessed some past work experience.

In this study, 85.8% of the management staff subject group worked six
months a year or less (58.5% worked three months a year less)., Over

72% had three years or less (35.3% one year or less) of prior work ex-
perience at the particular test beach, By age, 73.7% were 30 years old
or younger (45.5% were 20 years old or younger). These demographics
would seem to indicate that the management staff group for this study
was composed of summer employees whe were probably students or recent
high school or college graduates (28.3% completed high school, 35.4% 1-3
years of college, 12.1% completed college). Although aware of their
operational job responsibilities, these young employees would not have
had sufficient education or experience to develop a natural resocurce
management consciousness or stewardship that can be seen in the responses
of managers in other studies. In fact, due to the newness, or lack of
continuity, in their job role, many may base their perceptions of the
beach primarily on their years of recreating experience at beach en-
vironments (62.7% had made 6 or more previous visits to beaches). The
result being that many of the management staff subjects may be respond-
ing as beach users, not having sufficient natural resource management
education or experience to influence their response.

Similarly, findings in past natural resource perception studies showed
that managers incorrectly predicted users' perception because they based
predictions of their own perception or misinterpreted user behavior,
attitudes, motivation, ete. In this study, the findings indicated that
users and management staff perception of the beach attributes, were
similar. If management had used their own perception of the attributes,
they would have more correctly predicted users response. However, manage-
ment staff possibly due to the lack of national resource education or

job experience background was unable to recognize the similarity between
themselves and users and consequently, may have attempted to predict user
response using a management perspective they d¢id not possess. The impli-
cations of this research would indicate that if management at beach
recreation areas base decisions that affect that resource on what they
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think users like and dislike alone, then they may not be providing the
type experience users are looking for in the beach enviromment. If no
other information is available about the users at a particular beach,
management staff may well do better to make management decisions based on
their own personal perception of the beach, especially if the staff is
young and lacks job experience, rather than using some innate under-
standing management believesthey have about the users.

Coastal lands provide an attractive setting for business, residential,
and especially recreational activities. Each year, the remaining
amount of relatively undisturbed coastal land experience more pressure
from competing uses., With growing demand for public coastal recreation
opportunities, it has become paramount that those providing such ex-—
periences meet the perceived expectationgof the users, The consequence
of mlsreading users perceptions is dissatisfaction which may result in
negative impact to the resource. Only through a consciocus effort by
those managing public coastal resources to understand the perceptions
and expectatiomsof the resource user can the dual mandate of protecting
the resource and providing a satisfying recreative experience be
achieved.
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INTRODUCT I ON

Public participation is a vital element in recreational planning
and design. It provides a means for citizens to contribute their
skills, expertise, and resources in developing and/or renovating park
areas as well as providing an opportunity for voicing personal needs
and/or community priorities relating to park projects (Kaplan, 1980;
Gold, 1581).

Meaningful public participation, however, is adifficult task to
achieve. Personal and professional constraints relating to time,
energy, and knowledge often prevent many citizens, including key
decision-makers, from effectively assessing park phenomena in their
communities. Te counteract these limitations, new avenues of data
collection and presentation (Whyte, 1980; Gold, 1981; Rutiedge, 1981;
ASLA, 1982) are being sought to help non-professionals assimilate
information on park conditions more efficiently. This, in turn, would
assist decision-makers and concerned citizens in passing judgements that
ultimately affect park design, management, and use.

In this study, wuser analysis and documentary film was used to assist
citizen groups in understanding the behavioral context in which two
beach park areas were being used. Since the techniques involved
systematic and objective analyses of use at the parks, information
presented to the citizens was scientifically verifiable and extremely
helpful in clarifying the nature and extent of park problems. Such
information was then used to suggest changes for the parks in terms of
design and management.

This paper focuses on the combination of technigues that are believed
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necessary Lot 1) insure a comprehensive assessment of site
characteristics and behavioral phenomena in a park area; 2) allow for an
objective presentation of information relating to the site and its
management; and 3) facilitate the dissemination of the information to

the public for review and comment in time-efficient manner. The
techniques involved both traditional forms of data gathering (e.g., site
assessments, citizen surveys and interviews) and information

dissemination (e.g., public information program, technical reports) as
well as two rather non-conventional means for understanding the nature
of park areas (e.g., user analysis and documentary film) .

Methodology

In most work relating to the rehabilatation of existing park areas, data
to be gathered wil! focus on three major areas: 1) site analysis; 2)
user analysis; and 3} management analysis. Each of these areas of
information generally rely on several, time-tested, traditional
approaches to data gathering (Gold, 1981; Christiansen, 1577: Rutledge,
1971}, and many of these methods utilize secondary data sources. It is
this latter fact that has proved to be the weakest link in much of the
park rehabilatation, design or planning work to date. This is because
the use of secondary data tends to encourage fewer on-site visits; thus,
the planner or designer fails to wunderstand the behavioral context in
which parks are used.

To address this shortcoming, we tested several non-conventional data
gathering and information dissemination activities that required
user-analysis and documentary film. The purpose was to assess the
additional costs related to the activities and the benefits of the data
gathered for redesign purposes. A review of the methodologies used to
examine each of the information areas listed above serve as the fotus of
this paper.

Site analysis

Site layout. Traditional approaches to the development of a
basemap for a2 site often involve the use of aerial photographs and USGS
topographic maps (same scale}., The most recent aerial photographs are
overlain with tracing paper and major features (e.g., roads, park
boundaries, vegetation, architectural structures) are recorded.
Likewise, an overliay of topographic features is produced. Each overlay
is then enlarged or reduced by photographic processes {or through the
use of a pantograph) to reach the scale desired. The overlays are then
combined to produce the basemap of the study area. The problem with
aerial photographs and USGS topographic maps is that they become
outdated in intensely used or rapidly developing areas. Therefore,
they must be field-verified through actual on site surveying to issure
accurate basemap production,
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The cost of professional surveying currently averages about
$LO0.00/acre; this includes topegraphic as well as structural
characterization of the site. In our study, budgetary constraints
required us to use a combination of recent aerial photographs, surveys
and select field transect data to develcp the basemap. Approximately,
ten hours were used to develop the overlay of the aerijal photograph; two
hours to transfer USGS topographic survey data te the overlay; and ten
hours to selectively run transects to verify the basemap data.

Once our basemap was developed, we used oid aerial photographs,
newspaper articles, and surveyor information to characterize the nature
and extent of physical change occuring at each of the beach park areas

over time, This helped citizens visualize how current conditions
evolved at the sites, and what types of future changes could be
expected. The collection and comparison of old aeriai photegraphs,

newspaper articles, and surveyors notes took approximately twenty hours
to prepare and record on super 8mm film.

Total cost for this phase of data preparation inc¢luded: twelve hours for
traditional basemap development and thirty hours for non-conventicnal
data verification, preparation, and documentation. The benefits derived
(above and beyond traditional methods) included a field wverified
pasemap; pictorial documentation of site changes over time; 2 historical
overview of the human dimensions affecting or affected by physical
changes in the sites (from news accounts).

Physical Inventory. Physical inventories of site conditions relating to
facilities and use areas have traditionally involved en-site
assessments. In this study, we did not deviate from this approach
except to document site conditions on film whenever possible. The site
inventories included assessments of the physical, functional, and
aesthetic qualities of the parks; inventory work took approximately
eight hours to complete. Two of those eight hours were used to
photograph the facilities and use areas. five additional hours were
needed to use the photographic materials in the documentary film.

Total cost for this phase of the site analysis: b hours for traditional
physical inventory; 2 hours for photographing inventory subjects; 5§
hours for preparing the film for documentary use. The benefits derived
from the non-conventional data collection included: permanent recards of
the physical conditions of the sites on film; reference material to
gauge assigned assessment values; film to illustrate some of the
problems with the sites.

User analysis

Traditional park visitor assessments tend to employ guestionnaires
(both on-site or mail-delivered) to determine levels of use, patterns of
use, and user profiles for select park areas. In this study, we
administered an on-site survey to park visitors to assess these three
areas of concern, but we also employed several other, non-conventional
user analysis techniques to verify the survey information and to provide
informatien on behavior that the su: vey could not provide.
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The survey asked questions about frequency of use, group size and
composition, overcrowding, and physical, social, or managerial problems
with the site. The cost of the survey work was: 20 hours survey
preparation; 31 hours for pretest administration, coding, computer
analysis and revision; 9B hours survey administration, coding, computer
analysis, and interpretation; 10 hours table and figure preparation for
reporting purposes.

This data was corraborated with data from: 1} time-iapse photography:
2) personal observation; 3) visitor mapping; and L) traffic counts
(automated and non-automated) .

Time—lapse photography. Two Canon XL-S514 movie cameras were

inconspicuously set at high points in each of the park sites; a three
second interval was used to record major areas of use and overall
patterns of movement. Results of the filming showed intense use of the
park areas by matorized vehicles; areas of conflict between motorized
and non-motorized beach wusers; levels and location of use relating to
park structures or use areas (e.g., cabanas, picnic tables, boat ramps,

parking lots and roads, beach areas, etc.). Where interesting use
levels or behavirecal patterns showed up in the fiim, additional filming
{non-intervai} or personal observations were used to further

characterize the use and/or user group.

Additional cost of time-lapse photography (B days filming; 10 haurs/day)
in man-hours was approximately six hours; most of the time was used to
set-up and take down cameras and change fiim. However, over 20 hours
was used to review the films, and ancther 20 hours was needed to edit
and splice films for documentary film purposes.

Benefits derived from this activity: pictorial presentation of
behavioral patterns and use levels that could be directly linked with
site design and/or management problems; permanent record of use on film;
corraboration and enhancement of information derived from other data
coliection efforts. )

Personal Observation and Mapping. These techniques recorded various
aspects of wuser groups and patterns of use in the park areas. Both
methods provided data with greater detail than the time-lapse
photography allowed. Personal observation was specifically used to: 1)
characterize the occupants of vehicles entering and passing through
various checkpoints in the parks; 2) identify the nature and location of
social groups engaged in various activities while using the parks; 3)
characterize use of park facilities and length of stay by individual
groups within the park,

The cost of personal observation and mapping is high in terms of
man-hours because of the demand for continuity in the activity. We used
four observers, ten hours/day, for six day s to gather data on the
visitor, This amounted to 240 hours of on-site observation work.
Analysis and preparation of the data for filming or technical repert
purposes took an additional 30 hours; and observation training to insure
the comparability of data among observers took 3 hours. Therefore, 273
additional hours were used in this phase of non-conventional data
collection. The benefits, however, appesar worth the effort for several
reasons., The results brought survey, time-lapse photography, and
traffic count data into context with actual on-site behaviaral
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phenomena; it provided the basis for representation of levels of use,
types of use, and social groups composition in a spatial contexti and it
identified facility and use area attractions and deficiencies due to the
detail of data collection.

Traffic Counts. We used automated highway traffic counters to
charadterize major and minor ingress and egress points at the park sites
as well as use levels for various areas along park roads. This data was
coupled with personal observation work that characterized occupants of
motorized and non-motorized vehicles in the parks; their location and
use of park facilities; and areas of conflict. What the automated
traffic counters provided in numbers of cars passing a checkpoint over
time, personal observation filled in with qualitiative data about the
user. For example, we had recorder tapes that indicated over 300 cars
passed an ingress paint during a 15 minute interval; however, personal
observation allowed us to determine how many people (adult and children)
occupied those cars. Time~lapse photography enhanced the data further
by allowing us to determine how many of those wvehicles were. repeat
visitors--i.e., cruising the beach roads and not wusing cother park
facilities.

The man-hours of work invelvead in traffic-counting was approximately k45
hours {four counters, |5 minutes/day, 45 days). An additicnal two days
of observation work was used in conjunction with the traffic tapes (b
pecple, 2 days, Sam=-6pm). Twenty hours of data analysis and preparation
for filming (and technical report) were required. Therefore,
approximately 185 hours of work went into this phase of the study.
Benefits derived included: diurnal, weekly, holiday/non-heoliday levels

. of use for the two park areas; intensity of use by different user groups
on a spatial basis within the parksites; permanent records cf use levels
for future comparisons; justification of site design and management
modifications due to the scientific validity and reliability of the
data.

Management analysis

For this aspect of site rehabilitation, we used the traditicnal
methods of park user surveys, personal interviews (park staff, public
officials, community representatives), and public meetings. All of the
data produced by these means were analyzed by computer and developed
into charts or tables for reporting purposes (including filming).

Total man-hours consumed in this phase can be assess as follows: park
user surveys (already accounted for}, personal interviews {10 hours
preparation, 100 hours administration to approximately 80 individuals),
public meetings (2 meetings, 2 hours/meeting). Data analysis and
preparation included: LO hours for <computer coding and analysis; 20
hours for report preparation. Therefore, approximately, 154 hours were
used for conventional data gathering analysis and preparation.
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Summary of Effort

Table 1 provides a summary of man-hours spent on both the traditional
and non-conventional data collecting and preparation efforts used in
this park rehabilitation 'study'.® From the summary, it appears that
considerable costs are incurred with the incorporation of additional
non-conventional techniques into the park study, Over 600 additional
man-hours of work can be expected in a study using all of the data
gathering techniques listed. This ¢can amount to significant increases
in project costs relating tc salaries, travel, and cther expenses.

However, if one examines the benefits derived from the expanded study
effort--particularly in terms of permanent records on behavior, physical
site conditions, and wser groups--then the aded expense appears
justified. Furthermore, after study costs in man-hours required to read
and assimilate information from a technical report is <considerably
higher {on a person-by person basis) when compared to time required to

cbserve a documentary film.? Therefore, in terms of information
dissemination, we felt that the documentary film was more efficient in
conveying information about the park sites. We further suspect,

although all of our data collection efforts are not complete, that the
film also conveyed the information more effectively for several reasons:
1} its shorter time span provided fewer opportunities for distraction;
and 2) the impact of visual media appears to have greater power than the
written word. from audience response after presenting the film versus
presenting the “technical report, we felt that the technical information
contained therein was more easily conveyed, more completely presented,
and less subject to misinterpretation to those reviewing the film.
Further analysis of survey information and tapes taken of the audiences,
and wused to evaluate these two forms of information dissemination, will
clarify these observations further.

1 |t is important to note that these hours represent only on-site data
collection, laboratory analysis, and data preparation of results. Ne
travel or correspondence time is included in these figures.

! The technical report was 70 pages long, not including tables and

figures; the documentary film, which included the same results as the
technical report, toock 22 minutes to air.
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Table 1: A summary of man-hours used to complete various data gathering and
information preparation tasks relating to a park rehabilitation

project.
Methodology Hours
Traditional Data Gathering Efforts: 154 hours

Management analysis (surveys, interviews,
public meetings)

Site Analysis
(Physical inventories) 6 hours
(Basemap development) 12 hours

User Analysis

{(Visitor survey) 179 hours
Teclmical Report Preparaticn 60 hours
411 hours

Non-conventional Data Gathering
and Information Dissemination Efforcs:

Management analysis (film preparation) 20 hours

User Analysis

{Traffic Counts and observation) 185 hours
(Perscnal observation) 273 hours
(Time-lapse photography) 46 hours
Site Analysis
(Physical inventory filming and data preparation} 7 hours
(Basemap verification-transects) 10 hours
(Bistorical overview of change) 20 hours
Documentary film preparation 60 hours
621 hours
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Introduction

Atlantic City occupies the northern half of Absecon Island, an 8.2 mile
long barrier island having a northeast-southwest orientation, and is
located about 40 miles north of the lower tip of Cape May. Features of
interest are shown in Figure 1. Absecon Inlet is partially contrelled
by the Oriental Avenue jetty at Atlantic City and the Brigantine jetty.
Since construction of the Brigantine jetty (1952-66) a fillet/shoal has
formed inside the channel and connected to the jetty. 1In addition to
the famed boardwalk rthere are four piers and several stone and wood
groins. For more detail on the shoreline structures and their history
see McCann (1981). TFitzGerald (1981) discusses the recent geomorphic
history of Absecoo Inlet and the adjacent Atlantic City shoreline.

The beach at Atlantic City has been nourished in 1948, 1962, and 1970.

A beach fill project i1s scheduled for 1985 with the sand to come from
Absecon Inlet. Recently, the Oriental Avenue jetty and three of the
groins have been modified. This paper reports on a study currently
being conducted by the co-authors to evaluate the effect of these recent
structure modifications on potential fill stability and to propose any
desirable structure changes; teo recommend the best source for beach

fill: and to recommend the volume and location of fill placement in 1985,
Some tentative recommendarions are made ~ final., move detailed recommen-
datiens will be made in a later report.

Civil Works at Atlantic City

From February to May 1963, after the devastatin: March 1962 storm,
600,000 cubic yards of sand were taken from the iviet fillet and channel
and placed on the beach over a distance of 38007 7: southwest of the
Oriental Avenue jerty. In June and July 1970 +: 7100 cubic yards of
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sand were taken from the inlet fillet and channel and placed over 4800
ft of the beach southwest of the jetty. Each time, in the filled
sections, the berm was widened to extend approximastely 300 ft out from
the boardwalk. Everts, et al. (1974), using profile data collected by
the Coastal Engineering Research Center (see McCann, 1981) have docu-
mented the rapid removal of this fill. Most of the sand was carried
southwest to naturally nourish beaches downdrift of the fill area.
However, much of the sand moved offshore and some sand must have been
carried over the Oriental Avenue jetty; beth actions causing a net loss
of beach sand above MSL at Atlantic City.

Using funding authorized under the 1977 New Jersey Beaches and Harbors
Bond Act, four of the structures at Atlantic City were upgraded {see
Figure 1). The crest elevation of the 1180 ft long Oriental Avenue
jetty was raised from +7 ft MLW to +11 ft MLW. The next structure to
the south, a dog-leg shaped groin, was extended 200 ft resulting in a
C-shaped plan form. The third structure scuth of the inlet, a straight
stone groin, was rebuilt at its outer end. And, an existing wooden
groin just north of the Ocean I piler was extended 300 ft. The first
three structures are north of the usual diverging drift nodal zone which
is typically located between Garden Pler and Central Pier; while the
other structure is to the south.

A 1983 New Jersey Shore Protection Bond Issue will provide funds, which
should be available in 1985, for renourishment of the beach at Atlantic
City. The State has requested permit authority to place 2.6 million
cuble yards of sand on the beach to form a 300 ft wide berm from the
Oriental Avenue jetty south to Ocean I pier. The berm is them to taper
from 300 ft to 200 ft over the next 1500 ft of beach fill, and then to
taper into the existing berm width of 200 ft within the next 1500 ft of
beach. The sand would be taken from the proposed borrow area (Figure 1)
in the inlet. The borrow section would stay at least 400 £t from the
Brigantine jetty to preclude possible undermining of the structure, and
sand would be dredged to depths of 25 ft below MLW.

Field Data Available

A wide variety of field data are available for evaluating conditions at
Atlantic City. Sand size analyses are available for Absecon Island
beaches (Ramsey and Galvin, 1977) as are wave gapge data collected at
the Steel Pier (Thompson, 1977) from 1962 to 1969 and wave hindcast
data for 1956 to 1975 (Jensen, 1983). Historic charts of the irnlet and
Atlantic City shore dating back to the mid-1800's as well as recent
hydrographic surveys of these areas wmade by the State of New Jersey and
the Philadelphia District, Corps of Engineers are available. The State
of New Jersey has also taken frequent air photographs of the study area
since the 1962 storm. The usual wind and tide data are available, And,
the Corps of Engineers (1974) has documented the history of civil works
at the inlet and Atlantic City.

A most useful data set consists of periodic beach profiles, taken
approximately monthly from November 1962 to April 1973, at seven
locations (see Figure 1) by the Coastal Engineering Research Center
(McCann, 1981). The profiles extend from the boardwalk out to wading
depth. The survey period encompasses the 1963 and 1970 beach fills.

To supplement available field data, the authors will collect and analyze
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sand samples from the inlet within the proposed borrow area. We are
alse collecting beach profile data at the seven C.E.R.C. profile lines
plus an additional line between profile 5 and Ocean 1 piler.

Behavior of 1970 Beach Fill

In 1970, 830,000 cubic yards of sand were dredged from the inlet near
the fillet and pumped to the beach face. The dredged sand had a median
diameter of about 0.3 mm. The native beach sand median diameter
decreased from average values of 0.35 mm at CERC profile 2 to 0.23 mm
at profile 6 (Ramsey and Galvin, 1977). Thus the fill and native sands
were essentially the same. The berm crest elevation after the fill was
at around +8 ft MSL and the berm width was about 300 ft at profiles 2,
3 and 4. The berm width at profile 1 was over 600 owing to the shore-
line plan form and the jetty. The fill section extended from the jetty
to just south of profile 4.

A good indication of the response of the fill placed at and above MSL

is given by the beach profiles plotted in Figures 2 to 5. The profiles
are for CERC profile lines 1 to 4. Survey dates are: May 18, 1970,

just prior to fill placement; August 26, 1970, just after fill place-
ment; April 12, 1971, one vear after start of fill placement; April 10,
1972, two years after start of fill placement: and May 29, 1984, fourteen
years after fill placement.

The most dramatic beach change can be demonstrated by comparing the

May 70 and August 70 profiles to see the amount of fill placed and then
the August 70 and April 71 profiles to see how much of that fill was
lost during the first winter. Some of the fill placed on top of the
berm at profile 1 was likely lost over the jetty which had a crest
elevation of about +5 ft MSL prior to its upgrading, or lost by wave
overtopping of the jetty which washed sand off the berm to the offshore
area. Much of the sand lost from the beach face at profiles 1, 2 and

3 was undoubtedly permanently lost offshore but much of it also moved
alongshore. At profile 4 the net change during the first winter was
small, as sand was lost to offshore but gained frem longshore transport
of sand from the profiles further updrift (northeast).

Comparison of the April 71 and May 84 profiles at limes 1, 2 and 3
indicates that as much (or more) of the fill was lost from this section
of beach during the first winter than was lost during the following
thirteen years. Of course, much of this sand was transported south and
provided a benefit to beaches further down Absecon Island.

Tentative Recommendations

With a fixed amount of funds for beach nourishment at Atlantic City over
the next several years, it appears to be more desirable toc place a
volume of fill that is only a portion of the proposed 2.6 million cubic
yards and to fill the beach at more frequent intervals (e.g. every two
or three years) than approximately once per decade as has been done
since the 1948 fill. In this way the teotal volume of fill placed on

the beach should remain for a longer period of time. Beach users will
experience more uniform beach conditions over a period of years which
will have a more faverable impact in the long run. The nourishment
program would essentially be a periodic sediment bypassing operation
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entailing removal of the southerly tramsport that deposits in Absecon
Inlet and placement of it on Absecon Island for continued transport
south with minimal loss cffshore.

Based on the still incomplete analysis of sand samples from the inlet
borrow area, it may prove worthwhile to take sand primarily from the
inlet bar {at the outer ends of the jetties). This would be so 1f the
sand from the bar is sufficiently coarser than the 0.3 mm median dia-
meter sand previously used and thus have a greater retention time to
wave action on the beach face. The growth of Atlantic City and the
concomitant increase in vessel traffic into the inlet may require
dredging of sand from the bar to maintain adequate navigation depths.

The raised Oriental Avenue jetty should have a positive effect in hold-
ind sand on the adjacent beach. However, modification of some of the
groins might have a salutary effect on the beaches. Groins limit long-
shore transport and thus will hold sand in the area of greatest need
(in the more active recreational areas) where the shoreline bulges sea-
ward creating the diverging nodal zome. However, this means that sand
is less able to transport alongshore and is exposed for a longer time
to storm attack and loss offshore. Each of the major structures is
being evaluated to ascertain its most useful geometry in light of these
considerations.

Conclusion

Limited funding is available to nourish eroded beaches at Atlantic City,
so this study is being conducted to optimize the planned nourishment
project. A thorough study of the history of previous fills and the
impact of existing structures on local shore processes is being carried
out. Recommendaticns will be made on the best location for borrow
materizl, the volume and location of fill placement, and any shore
structure modifications that should prove beneficial.
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SEGMENTED OFFSHORE BREAKWATERS:
AN ALTERNATIVE FOR BEACH EROSION CONTROL

Joan Pope
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Vicksburg, Mississippi 39180-0631

Abstracr

Segmented offshore breakwaters protect the shore by attenuating
wave action and by promoting the deposition of drifting sediment in the
lee of the sktructures, resulting 1in the development of a beach
salient. The concept is nor novel, but simply combines the wave atten—
wvation of a natural shore-parallel sand bat or reef system with the wave
diffraction effects of a nearshore 1sland. Segmented breakwaters
locally reduce incident wave energy and alter wave direction to create a
"shadow zone" where longshore transported sediment or placed beachfill
is retatned. The philosophy and history behind the use of segmented
breakwaters for beach erosion control, as well as advantages, dis-
advantages, and some design constderations are presented, together with
example tllustrarions.

Segmented breakwaters have many advantages over other, more con-
ventional forms of shore pretection, Unlike groins, segmented break-
waters do not create a total barrier to littoral tramsport, nor do they
promote offshore losses. Unlike revetments, bulkheads, and seawalls,
they ald in the retention of a recreational beach. If the breakwater
system 1s properly sited and designed, and beachfill is included as an
{tem of econstruction, the impact to neighboring shores will be
minimal, The main disadvantages of segmented offshore breakwaters are
that rhey are more expensive to construct. than land-based structures and
that there are no standardized design criteria.

Although segmented breakwater dystems have been previously
implemented in Japan, Italy, Israel, Australia, and other countries,
experience 1In the United States has been very limited. Breakwater
systems have been constructed in areas such as Massachuserts, Ohio,
Peansylvania, and Virginia, and plans exist for incorporating thelr use
at other sites. The design and application of the segmented breakwater
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concept at any particular site must be based on an evaluation of the
local wave climate and littoral transport regime plus a review of the
lessons learned from previously constructed projects. There are a few
numerfcal and modeling procedures which may be applied to optimize a
breakwater system plan, but the eventual design must heavily rely on
engineering judgement and coastal experience.

Introduction

Although the concept of beach erosion control may be a subject
of some technical controversy, there still is a real need for an effec-
tive way to preserve our recreational beach resources. Not only are
opportunities for public access to beach front areas dwindling due to a
boom in private development, but also overall beach area is gradually
decreasing due to sea level rise and a loss of sediment sources. Shove
erosion control is typically accomplished in one of three ways:

(1) By stopping shoreline recession through the use of onshore,
shore—parallel structures such as seawalls or revetments,

(2) By adding new beach material through ncurishment or sand
by-passing operations.

(3) By reducing the rate of littoral transport.

The conventional structural approach used to reduce the local rate of
longshore sediment transport is a groin or a groin system. Another mode
available for influencing the longshore transport rate {s the use of
detached, or segmented, offshore breakwaters,

Segmented offshore brezskwaters protect the shoreline by attenua-
ting wave action and by promoting the deposirion of drifring sediment in
the lee of the structures. This results in the development of a beach
salient. 1If the salient grows to the degree that it becomes connected
to the structure, it is called a tombolo. The concept of segmented off-
shore breakwaters is not novel, but simply imitates the wave attenuating
effect of a natural shore-parallel sand bar, reef, or nearshore island.

The Philosophy Behind Segmeunted Offshore Breakwaters

Segmented offshore breakwaters protect a zone of the beach from
direct wave action and also cause a transformation of the incoming
waves, The area directly behind the breakwater is sheltered as wave
energy is dissipated on the structure, The wave energy in the gaps is
also reduced as waves diffract, or bend, around the ends of each break-
water resulting in a lateral spread of wave energy and a aet reduction
in energy reaching the shore at any given point. The resultant effect,
illustrated in Figure 1, is to drive sand into the sheltered area behind
the breakwater where it Is deposited.

Any structure whose function is to cause a local accretion of
sand may cause damage to downdrift beaches if it traps material from the
loagshore system. The addirion of beach fill ko the project site 1is
therefore highly recommended as a part of the project design. Enough
sand should be placed to equal the amount which would be removed from
the littoral system by the breakwater-induced beach. Designing a
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Figure 1. Segmented Offshore Breakwater Design Considerations.

breakwater system requires the prediction of the equilibrium beach and
the amount of sand necessary to maintain that stable shoreline. By
artificially adding an amount of fill equal to that required by the
breakwater-induced salients, there will, in priociple, be no net
adverse impacts on the neighboring shores. This is a general statement
which should be rigorously examined for any proposed project. Even with
the {nitial placement of beach fill, variations in the wave climate at a
site may make the range of erosion experienced by neighboring shores
unacceptable.

The advantages of a segmented offshore breakwater system are
best understood by comparison with the traditional sand accreting shore-
line structure, the groin. Both methods of beach erosion control
iovolve the use of a group of structures designed as a system. Groins
are generally built perpendicular to shore. Segmented breakwaters are
generally buillt parallel to the shore. Groins do not reduce the wave
energy striking the shore., They are dependent on the presence of a
trapped beach in order ro provide some level of protection for the back
beach. Breakwaters, however, do reduce a certain amount of the incident
wave energy, depending on how much of the shore is fronted by the struc-
ture and the height of the structure. Groins tend to compartmentalize
the shore and the longshore current system. Sediment moving alongshore
is forced into deeper water in order to move arcund the structure ends,
thereby increasing offshore losses. Frequently, the presence of a groin
field will displace the nearshore bar system seaward, If breakwaters
are designed properly, sediment will continue to move longshore behind
the structures. The degree of reduction is a Function of the design.
Breakwaters have not been obseérved to increase offshore losses of sedi-
ment and, in fact, they may even reduce the offshore trausport rate.
Therefore, unlike groins, breakwaters do not promote offshore losses, do
reduce the rate of longshore movemszat, and ds allow regular longshore
transport patterns to continue.
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There are several disadvantages to the use of segmented break-
waters. They are expensive to construct, often involving the use of
marine~based equipment, Also, available design experience aud guldance
is very limited, There 18 no handbook which contains rules and
regulations for designing a segmented breakwater system. The parameters
which control the complex interaction of sediments and structures are
poorly understood, setting the stage for potential judgmental errors.
But probably the greatest disadvantage is a perceived one. The lack of
functioning examples in the United States reduces the public and even
technical confidence level. People are reluctant to provide money for a
project if they cannot walk down the beach and see a similar structure
that 1is working.

History of Segmented Offshore Breakwaters

Although experience in the United States In the use of segmented
offshore breakwater systems is limited, there have been a number of
applications in other countries. In addition, single breakwater struc-—
tures have a long history along the American shore. These structures
may range from a low structure near the shoreline, which 1s frequently
overtopped and functions as a perched beach, to a high, deepwater struc-
ture built in association with a harbor. Single breakwater structures
exhibit different 1intents, designs, and construction. They have been
built by individual property owners and by all levels of the Government.

A few major projects illustrate the rtypical types of single
breakwater applications (U. S. Army Engineers, 1984}. One of the first
major single breakwater projects was the Venice, California, 183-m~long
rubblemound breakwater, built in 1905. This structure was originally
butlt to protect an amusement pler, and although the tombolo has been
periodically ercded by storms, the beach has always returned. Other
example projects where a single breakwater was built for erosion control
are at Lincoln Park in Illinois and at Haleiwa Beach in Hawaii. Break-—
waters built in the 1920”s and 1930”s at Santa Barbara and Santa Monica,
California, were originally intended to create a harbor of refuge. How-—
ever, both of these projects ended up trapping significant amounts of
sediment, causing either a salient or a tombole to form. An interesting
mulripurpose single breakwater was constructed in 1960 at Channel
Islands, California, This structure overlaps the harbor entrance, help-
ing to shield boats using the harbor from wave energy, and trapping
material adjacent to the entrance, making 1t available for sand
bypassing operations.

The concept of a system of segmented offshore breakwaters has
been used extensively in other countries, creating a broad experience
base (Lesaik, 1979). One of the best documented projects is the series
of shallow water "artificial headlands” at Singapore. Other projects
may be found in Italy, France, Israel, and Denmark, to name just a
few. Segmented breakwaters have been used for almost 30 years in
Japan. The Japanese consider the preservation of their coastal lands to
be a national priority. The coast is heavily developed and periodically
exposed o extreme wave events, such as typhoons and tsunamls. They
have developed a construction and general configuration plan which has
been installed and is successfully functioning at more than 20 different
sites. Typically, Japanese breakwaters are built fairly close to shore,
causing the almost complete development of a tombole. These breakwaters
have no core and are fairly porous. Full tombolo formation 1s inhibited
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by the large amount of wave energy which 1is transmitted rhrough the
breakwater. One of the first applications of a segmented breakwater
system in the United States was the 1935 construction of five break-
waters at Winthrop Beach in Boston, Massachusetts. These breakwaters
were constructed to protect the shore and a seawall. The approximately
3-m tide range at this site causes two distinctive shoreline
responses. During high tide, the five breakwaters act as one uait,
resulting in the formartion of a single salfent, while the low tide shore
features five separate but smaller tombolos.

In 1977, three rubblemound breakwaters were constructed at
Lakeview Park, Lake Erie, Lorain, Ohio, This project has been carefully
monitored since construction, resulting in a unlique data base which
documents the shorellne response to a group of structures (Pope and
Rowen, 1983). The project was designed to allow sediment transport to
continue behind the breakwaters by placing them 120-150 meters off of
the orfginal shore. The placed beach fill has been remarkably stable,
exhibiting a slight average annual accretion of approximately
2,300 cubic meters. A very stable shoreline has developed which
undulates seasonally, due to changes in water levels and the wave
climate, but repeats the same patterns.

Other, more recent segmented breakwater projects in the United
States include: a shallow water beach erosion control project at
Colonial Beach, Virginia, which 1includes a 3-breakwater and a 4-
breakwater section; a 3-breakwater prototype test constructed at Presque
Isle, Pennsylvania; a 4-breakwater, moderate water depth, 'no fill"
project at East Harbor, Ohioc; and a 3-breakwater "with £il1l1" project at
Lakeshore Park, Ashtabula, Ohic. All of these projects except for the
one at East Harbor are being monitored by the Corps of Engineers in an
effort ro improve the "srate-of-the—design."

Design Considerations

In order to successfully design segmented offshore breakwaters,
the wave climate and the sediment transport characteristics at the
project site must be known. This 1includes understanding the average
range of conditions and predieting the extreme conditions. Shoreline
response Is based on the magnitude and direction of the predominant
incident waves (Figure 1). From this information, the designer attempts
to predict the amount of wave diffraction around the structures, the
degree of overtopping, and the net and gross sediment transport under
average conditions, The designer also wants the project te function
without detrimental impact to the backbeach features and neighboring
shores during severe storms or periods of unusual quiescence. Seasonal
and periodic variarions in the coastal climate will cause the beach
morphology to fluctuate. The salients will erode and accrete within an
envelope which 1s controlled by normal cycles and the extreme
conditions.

The challenge is to predict an average, stable shoreline con-
figuration for wvarious breakwater designs, then select the best one.
The designer manipulates the breakwater length, gap width, alignments,
height, wave transmission characteristics, and distance offshore until
the desired shoreline can be predicted for the least amount of structure
expense (Flgure 1). An estimate of how much sediment the structures
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would ordinarily trap is then made allowing original fill and main-
tenance fill quantities to be programmed.

Design tools currently available iInclude the use of a simple
diffraction analysis. The average wave climate from different direc-
tions 1is evaluated and a diffraction analysis performed. The different
diffraction patterns are then compared and an average shoreline pre-
dicted. Another tool which holds promise for making qualitative pre-
dictions is the use of a movable bed, physical model, Each of these
tools has been verified by comparison with the field data collected from
the Lakeview Park project and found to accurately reproduce the
prototype shoreline response of that project. Of course, in the case of
a major project, the construction of a preliminary field test structure
may be warranted. By constructing and wmonitoring a small-scale
prototype structure at the project 8ite, i1nvaluable data can be
collected and used to fine tune the full project design. The three
breakwaters at Presque Isle were constructed with such a purpose in
mind. The data collected from these structures is being used to assist
in the development of a project design involving the protection of
5 miles of eroding shore.

A new tocl, which is just becoming available for predicting
sediment response to coastal structures, is the numerical model. There
are a number of numerical models available, but only limited field veri-
fication tests have been made. Wumerical models bring the design wave
condition to the structure, then diffract, refract, and shoal the waves
to breaking. Some models even allow for wave transmission at the struc-—
ture. From this combination of effects, the incoming wave train is
transformed as it would be {in nature and a resultant shoreline is
predicted.

Summarz

The concept of segmented offshore breakwaters has theoretical
promise. Such breakwaters have functioned successfully at a number of
sites. Segmented breakwaters should not be indiscriminately applied to
all projects and gites, Until more projects have been built and moni-
tored at a variety of sites we will not know i1f they are suitable, for
example, for use along shores with a high tidal range or for localized
protection along a shore with a large littoral cell. Design mistakes
will be made, but 1f we understand the design limitations and are
sensitive to the demands of the environment we will have a means of
controlling local beach erosion which works with the processes of the
shore rather then against them.
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THE PROBLEM

Groins and jetties are shore perpendicular structures made of wood,
steel, or stone, and are used throughout the Atlantic and Gulf Coasts of
the United States as shoreline protection and navigation structures. The
effectiveness of groins in protecting and stabilizing a shoreline, how-
ever, is disputed. While littoral material has been shown to accumulate
on the updrift side of the structure, the shoreline on the downdrift side
has been cbserved to erode (Figure 1). Unfortunately, the mechanism caus-
ing the observed condition is poorly understood. Jetties likewise inter-
rupt littoral drift, and thus create situations similar to that experienced
with groins, The objective of this paper is to highlight past laboratory
and field investigations, apply these observations to existing problem
areas, and develop an understanding of the information needed to identify
the responsible physical processes and adequately mitigate the observed and
expected advarse effects,

LABORATORY STUDIES

Investigation in a controlled setting offers the opportuaity to quan-
titatively observe coastal processes. Both wave tank models and numerical
models have been used to examine wave and tidal currents around groins and
jetties. A recent investigation involving weir jetty performance by Sea-
berg {1983) provides an excellent example of wave induced current circula-
tion in varying conditions. The downdrift circulation patterns were
characterized by large eddys. These eddys were most accentuated during
maximum ebb flow and 10 second period waves approaching from the updrift
side at an angle of 30°, Unfortunately, the limited side of physical
models does not allow fbr the observation of large scale circulaticn
patterns far downdrift of such structures.
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Computer generated numerical models have also been used to predict wave
and current patterns on beaches and nearshore structures. Most models are
based on the concapt of radiation stress, and yield rasults in the form of
force vectors represented as currvent velocities. The generic case of a
shore connected breakwater is probably best represented by the work of Liu
and Mie, 1975. Their results show distinct up- and down-drift circulation
patterns, The updrift pattern is characterized by several elliptical,

alternating fiows, and the downdrift pattern exhibits cne large eddy
parallel to the shoreline (Figure 2). A similar downdrift pattern was
found by Bettes, et al., (1981) in their investigation of a large port
protruding into the surf zone. Other computer models which predict shore-
Tine positior in the lee of such structure (e.g. Perlin and Dean, 1983}
show a log spiral shoreline, presumably formed by the observed circulation
cell. Thus far, computer models have lacked the storage capacity to ana-
iyze entire zhorelines and associated structures. However, it is hoped
that the -ecent advances in microprocessing will be matched by a better
understandina of the controlling physical processes, and targer boundary
areas will be developed.

FIELD INVESTIGATIONS

Field investigations are much more qualitative than laboratory models
because of the difficulty in obtaining real time data measurements in the
complex physical environment. Therefore, most data is descriptive; for
gxample, aeria) photos. However, some float measurements have been re-
corded in the lee of groins in North Carolina {see Figure 3). These cur-
rent tracks show two basic trends. One trend extends into the surf zone
(near the collapsed section of the groin) and meanders offshore, downdrift
of the groin. The other trend approximates a large spiral eddy forming
landward of the surf zone. As in the wave tank studies, these measure-
ments do not extend far enough downdrift of the structure to identify addi-

wional spiraling eddys.

Where float measurements are restrictive, aerial photographs allow
large areas to be observed simultaneously. However, they are not quanti-
~ative. Therefore, current patterns must be deduced from shoreline charac-
<eristics. A good example of the downdrift shoreline is prescnted in
Figure 4, Note that an obvious Tog spiral beach has formed immediately
downdrift of the last groin. As one looks farther down the shoreline,
more subtle crescentric beach forms appear periodicaily. It is inferred
that the shoreline forms in response to the wave induced currents. Thus,
the observed beach forms probably evolved in respoise to a specific wave
avent. A spiralling eddy shearing off the last groin could be responsible
for the chserved shor line pattern (see Figure 5).
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JISCUSSION

Until now, we have considered a situation with a uni-directicnal wave,
‘n the natural environment the mixed wave spectra creates many variations
in the resuitent circulation patterns. Visual observation of downdrift
circulation cells has revealed that a dominant wave directicn less than
45° produce much larger downdrift beach forms, while angles greater than
45° (but tess than 90°) produce smaller more numerous cells. One way to
verify this is by recarding the log spiral pattern or signatures of the
downdrift shoreline resulting from different wave events, Of course, dur-
ing complete littoral drift reversals (i.e. reversal of wave direction}
the formerly downdrift area becomes the updrift area. For simplicity, we
assume here the updrift circulation pattern changes to the downdrift pat-
tern as the littoral drift reverses. Notably, in:idence angles less than
45° creates larger cells in the downdrift area, which decrease alcng the
beach axis length as the wave incidence angle approaches 90°, Figure 6 is
a graphic description of the probable patterns. Furthermore, one would
expect the dmoinant wave spectra to produce a recognizable signature on
both the updrift and downdrift beaches, which is only temporarily modified
by individual wave eventis.

The benefits of understanding these circulation patterns are:

(1) To predict the rate of change in shoretines {updrift and down-
drift){see Lverts, 1983}.

(2) To mitigate the potentially adverse effects of these structures
on the beach»s.

In order to apply this model to specific problem areas, a data base
for the site must be prepared. The simplest mathod of doing this is
through combining remotely sensed and field collected cata, In sizua-
tions where historical data is available this method is less expensive;
however, it is preferable to have at least one, i{ not several, semi-
monocromatic wave events to racord current circulation patterns and resul-
tant shoreline configurations. Typically, the following data is needed:

(1) Metric Aerial Photograph: Photos should be acquired before, dur-
1ng (if possible), and after a specific storm event.

(2} Wave Data: Incidence angle, wave height, wave Tength, and wave
period.

(3} Circulation Data: Rhodamine dye or, even better, artificial
JeTlyfish (see Chapman and Smith, 1979} may be introduced at the
head of the terminal structure and their progress monitored by
short term hand held or metric photography.

(4) Hjstorica] Beach Profiles and Aerial Phoiographs: Whenever pos-
sible, these two variables should be tabulated and correlated to
show dominant long term trends.
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The deduction of the up- and down-drift circulation patterns should
lead the investigator to the sand movement patterns as well. It is through
the knowledge of how the system works that one can hope to manipulate it
into the desired result. The basic options available are (1) structure
removal, (2) covering the structure with sand, {3) modifying the structure,
or {4) compensating for the effects through another action ?e.g- sediment
bypass). There are many variations to each option, and the body of knowl-
edge gained through scientific investigation should iead the investigator
to the best alternative.

CONCLUSICN

The problem of 1ittoral drift interruption by groins and jetties is the
legacy of many shore stabilization anu navigation projects., Laboratory in-
vestigation involving wave tank models and computer generated medels are in
close agreement, but are limited by constricting boundary conditions. Field
investigations including float studies aud aerial photographys have greatly
increcsed the boundary areas and compare remarkably well with laboratory
data.

A model to deduce current c¢irculation patterns around shore perpendic-
ular structures is proposed. This model predicts patterns based on vary-
ing angles of wave incidence, and a method to verify the model with field
investigations is also presented. The data gathered through individual
site examinations may then be used to select appropriate mitigation action.

The alternatives for mitigation include the following:

1} Structure removal,

2) Covering the structure with sand,

3) Modify the structures, or

4) Compensate for the adverse effects through another action (e.q.
sediment bypass).

{
(
{
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Figure 2: Computer generated current velocity vectors due to incident waves (45° angle).
Distance is in meters. From Liu and Mei, 1974.
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Figure 3: Surface current tracks from drifter buoys. Measurements
made at the Cape Hatteras Lighthouse groin, North
Carolina on 10 May 198t.
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Figure 4: Westhampton Beach, NY groin field
locking to the west (August 1984).
Note the periodiecity of the shoreline
to the west of the last groin. Dominant
littoral drift is from east to west
in this region (300,000 cubic yards
per year).
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Figure 6: Proposed changes in wave induced current circulation
patterns with varying wave incidence angles. Adapted
from Liu and Mei, 1974,
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LOS ANGELES HARBOR EELP TRANSPLART PROJECT
Donald W. Rice

Los Angeles Harbor Department

Abstract

In 1977, the Los Angeles Harbor Department planned and implemented a
kelp transplant project to enhance wildlife resources in the Harbor in
order to offset potential Tosses to marine habitat from two Harbor
Department projects. Kelp restoration techniques developed by the
California Institute of Technology and the California Department of Fish
and Game were applied to transplant the giant kelp, Macrocystis spp., to
Los Angeles Harbor,

The first step 1in the transplant operation was to deploy an
artificial substrate for the attachment of plants along two areas of Los
Angeles Harbor's breakwater. Phase 1 of the transplant operation
involved collecting several hundred adult kelp plants from nearby
Abalone Cove on the Palos Verdes Peninsula and transplanting them to the
previously deployed artificial substrate. A second phase of the project
involved collecting, transporting, and transplanting several hundred
kelp plants from Bahia Tortugas, Baja California to Los Angeles Harbor.
The third phase of the project involved transplanting kelp sporophytes
reared in the Yaboratory by the University of Southern California to the
transplant sites.

By August of 1978, kelp was successfully established and growing on
the San Pedro breakwater. At the present time, an essentially
continuous kelp bed approximately 9,000 feet (2700 m) in length has
developed along the inside of the inner San Pedro breakwater and kelp is
spreading to other nearby shorelines.

As a resylt of the project, fish and invertebrates have emigrated to

this habitat, increasing the abundance and diversity of marine life in
Los Angeles Harbor.
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Introduction

garly in 1977, the Los Angeles Harbor Department began planning an
experimental marine habitat enhancement project in order to develop
wildlife rescurces in the Harbor to offset potential losses to marine
habitat from two Harbor Department projects. These projects were the
filling of a 10-acre slip known as Rerth 232, along the Harbor's main
channel, to create backland for a new container terminal; and the
construction of a 600 foot (182m) wharf at Berth 206 in connection with
an expansion of an existing container terminal. The concept selected by
Los Angeles Harbor to offset potential habitat losses was to create, by
transplant techniques, a giant kelp (Macrocystis spp.) bed within Les
Angeles Harbor. This concept was proposed to the U.S. Army Corps of
Engineers and the California Coastal Commission and  subsequently
incorporated as permit conditions for these projects.

Groupings of large marine plants or "seaweeds" are known as kelp
beds. These kelp beds in coastal areas of Southern C(alifernia and
Northern Mexico are wusually comprised of the giant kelp, Macrocystis
spp. The importance and utilization of keTp beds is well documented
{North, 1968). Macrocystis is the fastest growing plant known,
sometimes increasing in length more than 18 inches {45.7 cm) per day
(Haaker, 1975). FKelp beds provide habitats for many of California's
shellfish, fin fish and mammals. At the time the experimental
transplant project was conceived, there was no natural kelp bed existing
in Los Angeles Harbor. Although historical records on the abundance and
distribution of marine plants are sketchy, a .S, Coast and Geodetic
Survey map of the Port dated 1908 indicates that large seaweed beds were
present both 1inside the breakwater and offshore from Los Angeles
Harbor. Historically, natural and man-made changes have adversely
affected the kelp bed environment, Large kelp beds that once existed
along the Palos Verdes Peninsula of Los Angeles County, which includes
the area of Los Angeles Harbor, had disappeared by the late 1950's.
Since no giant kelp was growing in the Harbor in 1977, the establishment
of a kelp bed would benefit the Harbor's ecosystem and provide food and
shelter for fishes and invertebrates, Kelp restoration efforts have
been undertaken along the Palos Verdes Peninsula in recent years by
researchers from the Calffornia Institute of Technology and the
California Department of Fish an