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FORWARD

The Coastal Society held its fourth annual meeting entitled, "Coping
with the Coast", at the Canada Center for Inland Waters, in Burlington,
Toronto, Ontario, Canada, from September 26 through the 28th of 1978.
The purpose of the session, was to allow individuals from government,
industry and the private sector to convene and exchange information
and views dealing with issues such as coastal access and man's reaction
to changing coastal conditions. Conference presentations and discussion
provided innovative approaches to these issues and helped generate ideas
that will assist decision makers to better understand the ramifications
of these issues.

The conference session included presentations dealing with the
above mentioned topics, as well as, informal sessions between the authors
of the presentations and the session attendees. The conference also
featured a field trip of the Toronto water front. The field trip began
east of Toronto and surveyed the physical conditions and management
approaches associated with the 300 foot high Scarbourgh Bluffs overlook
ing Lake Ontario. The group visited Bluffer's Park, one of the several
large landfill projects which created a series of peninsulas and off
shore islands adjacent to the Toronto metropolitan area. These projects
protect the erodable coastal bluffs and provided neeeded recreational
access to Lake Ontario. The group also visited the Port of Toronto
and discussed with local officials the Toronto lakefront plan and their
program of taking the plan from the planning process to implementation.

The conference opened with a session entitled, "Gaining Access".
Thomas McCulloch, Director of the Central Region of Ocean and Aquatic
Sciences, Fisheries and Environment Canada, and Lee Botts, Chairman
of the Great Lakes Basin Commission, were the keynote speakers. Both
Mr. McCulloch and Mrs. Botts highlighted the need for international
coordination in dealing with coastal issues, and raised several stimu
lating points regarding the need for future joint research, planning and
management.

The "Gaining Access" session continued with presentations concern
ing access to urban areas, industrial and port access issues, and
the impacts of access. Included in these presentations were discussions
of case studies of various approaches to access in urban areas through
out the United States specifically addressing access issues on
the Detroit River and the Detroit Metropolitan area, the Toledo harbor
area, a tidal area on the Texas coast, and the Florida keys. Impacts of
access on sensitive areas, were discussed, as well as a thorough dis
cussion of the legal implications of access to coastal areas.

The conference reconvened after the field trip for a second day of
session. The emphasis was "Reacting to Change". Two of the sessions
were entitled, "Management of the Coast, Key Issues", and "Consider
ations in Protecting the Coast". These sessions covered a range of
topics including the institutional relationships in the United States



Coastal Zone Management program, coastal issues in Great Britian and
detailed engineering and scientific studies related to specific areas
in North America. This session also highlighted a panel discussion on
the "Winter Navigation Demonstration Program on the St. Lawrence River".
Representatives from the state of New York, and the St. Lawrence Sea
way Development Corporation presented opposing positions on whether
or not there are significant adverse environmental impacts from the
Winter Navigation Demonstration program, and how various studies related
to this program have been undertaken.

The conference raised many germane issues to both the scientists
and the government official, who deal with coastal issues in their own
arena. The interface between the academics and the bureaucrats was at
times crisp, but always enlightening. Coping with the Coast was a
successful conference in highlighting the ongoing and current issues
facing the members of the Coastal Society in 1978-79.

Gerald F. Kotas

Peter L. Wise
William S. Haras
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KEY-NOTE ADDRESS TO THE COASTAL SOCIETY - Sept. 26/78

T. D. W. HcCulloch, Director
Central Region

Ocean and Aquatic Sciences
Fisheries and Environment Canada

President Ed. Laroe, Chairman Lee Botts of the Great
Lakes Basin Commission, Members of the Coastal Society,
Ladies and Gentlemen:

You do me a great personal honour by inviting me to
give a keynote address at this, your 4th Conference.
Although I have been involved in CZM matters for some years
and have recently joined the Coastal Society, my background
and training direct me more to the management of specific
hydrographic and oceanographic projects and to the running
of a fleet of vessels. In my view, you are, by honourning
me, honouring men like Bill Haras, John Shaw, Nelson Freeman
and many others who have contributed so much to CZM under
standing not only here in Canada, but also through their
association with the GLBC, which has provided a forum for
information exchange on Great Lakes CZM problems in a truly
North American context. You have taken a calculated risk in
inviting a hydrographic surveyor, a mariner and a manager to
address you.

I will start by underlining the three words that I con
sider to sum up what we are faced with in "Coping with the
Coast". The first word is "Challenge", the second word is
"Communication", and the last word is "Commonsense". The
"Challenge" is there waiting for us all and perhaps an
illustration might be in order.

A certain young pastor in his first sermon started off
by announcing nervously, "I will take for my text the words,
'And they fed five men with 5000 loaves of bread and 2000
fishes.'

At this misquotation an old parishioner said audibly:

"That's no miracle - I could do it myself."

The young preacher said nothing, but the next Sunday he
announced the same text again. This time he got it right.

"And they fed five thousand men on five loaves of bread
and two fishes."

McCulloch



He waited a moment, and then, leaning over the pulpit
and looking at the parishioner he said:

"And could you do that too, Mr. Smith?"

"Of course I could", Mr. Smith replied.

"And how would you do it?" said the preacher.

"With what was left over from last Sunday," said Mr.
Smith.

That old parishioner recognized a challenge when he saw
one, and didn't allow undue concern for authority or pro
priety to stand in his way. We must also recognize the
challenge and respond without undue concern for rules and
regulations and for barriers erected between governments and
agencies.

I would like to congratulate someone on the name of
your Society. It is simple, blunt and all encompassing. I
belong to a number of North American societies - ACSM, ASP,
CIS, CHA to name a few. I also belong to "The Hydrographic
Society," a British based organization who has Prince
Phillip as their patron. Now the British have been doing
this sort of thing for centuries - pre-empting other nation
al claims by being so convinced and convincing about their
inate superiority In specific cases that the world accepts,
envies and rushes to join. We do not have a Prince Phillip
as our patron, but I for one, like the ring of "The Coastal
Society". Next time I go to Britian, I would like to promote
this Society and turn the tables a little.

Your past three conferences have dealt with "The Pre
sent and Future of Coasts," "Stressed Coastal Environments"
and "Energy Across the Coastal Zone." I believe that your
theme for this Conference, "Coping with the Coast" is most
appropriate in the context of our present location, here on
the Great Lakes of North America. Our objective - "To
promote knowledge, understanding and wise use of coastal
environments" must be attained above all in this part of
North America, or it will not be attained anywhere else.
You all know the statistics - 35M people live within the
Great Lakes Basin - the basin contains 80% of available fresh

water in North America. Here we live, work, play, yet still
continue to vandalize and destroy. The CZ of the Great
Lakes is our priceless heritage; we have combined together
at many levels of government and societies to attempt to
protect and improve; but what have we really achieved!
What is different and better about CZM in the Great Lakes in

1978 than what we were faced with in 1968, a decade ago!
Certainly, the high water and heavy damage in 1954 also
roused expectations. Between those dates, we and the

McCulloch



politicians grew complacent and only the exceptionally low
water levels of the mid-60's kept our attention focused on
the shoreline at all. Unless we are vigilant and press for
a comprehensive all-embracing CZM plan, sometime not too
far in the future, our successors will face the same set of
problems and will wonder out loud, as we did about the 1954
situation, what a bunch of dummies we were, not to do what
must be done.

We come now to "Communication", the second word, pro
bably the core problem area we must solve.

I love one story about communication that makes a
point. Erich Maria Remarque, the author of "All Quiet on the
Western Front", was talking to a pretty American girl,
to whom he was introduced in Berlin.

The American girl, speaking in German, asked Remarque
why he had never visited the U.S. His answer was that he
only knew a few sentences in English.

"What are the sentences?" enquired the girl.

Whereupon Remarque, speaking slowly in somewhat gut
tural English, said "How do you do? I love you! Forgive
me! Forget me! Ham and Eggs, please!"

"Sakes alive", said the girl, "why, with that voca
bulary you could tour my country from Maine to California!"

I am sure that most of us are conscious of the tactics
used by the film industry to stir our attention and desire
to invest a small fortune in moviegoing. Incentives have
ranged from a gentle persuasion, as in the case of musicals,
to direct shock and sensationalism, where fantasy and reality
often become intermingled. We are presently in an era of
sensationalism, as evidenced by the popularity of Inferno,
Earthquake, Star Wars, Jaws and the like.

Perhaps we should not be afraid to use our Imaginations
in arriving at an effective way of reducing development pres
sures on coastal areas which would essentially solve many
CZM problems, especially those associated with access. It
would be interesting to note the effects of a movie entitled
"Submerged Cities", exaggerating shorline hazards on the
Great Lakes. We could include a gradual rise in lake levels
to Lake Ontario due to some abnormality in local climate
whereby the only remaining urban landmark is a portion of
Toronto's CN tower. During this rise, one could vividly
portray the damages to developed lakefront property, build
ings slumping into the lake, blackouts due to diminishing
hydro electric production from the Niagara Power Plant, and
the general mass panic which would ensue.

McCulloch



This may be a bit far-fetched, but perhaps the idea
should not be totally rejected on absurdity, as Jaws cer
tainly had impact on tourism In resort areas where the
presence of sharks was never noticed.

The situation on the Great Lakes in 1972-73 was not far
from the havoc protrayed in "Submerged Cities". During the
low lake level years of the mid-60's, extensive shore property
development took place in low-lying areas with little regard
for the lands' susceptibility to flood and erosion when
water levels again rose. $28 million of damages resulted
here in Canada alone, due to a loss of valuable lakefront
property and destruction of buildings.

Hindcast evaluation clearly indicates that one of the
critical factors responsible for such damages is a lack of
communication— in Canada, this is commonly referred to as
"Bilingualism"--a lack of communication between planner,
developer, researcher or scientist, politician and the
public.

The public is probably the least informed, and yet is
generally, the most affected. Examples of the public suf
fering consequences of poor planning and mismanagement are
not only evidenced through the flood and erosion problems
mentioned, but also extend into water quality and fisheries
concerns, limited recreational facilities (access), and a
general malaise in the economy. Furthermore, the public is
only made aware of such situations when they reach a crisis
state, examples being the '73 flood and erosion damages, the
toxic fish of '75, and recently the horror of 'Love Canal'
in Niagara Falls. How our choice of names so often returns
to haunt us. We even placed the world's most destructive
weapon in a sylvan settin known as the "Holy Loch".

The developer, I would tend to place with the public,
relative to the communication problem. He cannot be expec
ted to be aware of optimum environmental development stra
tegies (nor responsible for), but rather is dependent upon
guidelines and regulations with which he may operate with a
minimum of environmental disruption.

Communication problems do exist between planner and re
searcher. Our Coastal Society Bulletin of May, 1978, noted
such a lack of information exchange at one of the largest
recent gatherings of individuals involved In coastal zone
research, planning and management - Coastal Zone '78:
"Scientists and engineers were generally unwilling, un
interested, or unable to place their work into a form useful
for managers, and managers seemed reluctant to request such
Input, except under external pressures."

McCulloch



The need for reducing the vast stockpile of data being
collected within coastal areas to basic principles, a form
useful for managers, is a necessary step and prerequisite
for effective CZM. Having participated in a recent pilot
program at UBC, which investigated the potential for sim
ulation modeling to develop optimum management strategies
for the nort shore of Lake Ontario over a 50 year planning
period, it was soon realized that the existing data base was
inadequate. Water quality data was fragmented both spati
ally and temporarily, and furthermore, knowledge of near-
shore currents, which is essential in estimateing pollutant
dispersal rates in order to define levels of contamination
and those areas being most affected, was not available.
Because of data deficiencies, differences of opinion often
prevailed as to the significance of the factor in question.
As an example, the model only considered settling and dispersal
rates of pollutants within the nearshore zone as best it
could. It was argued that the Influence of lake processes
beyond the nearshore are significant and should have also
been included. A comprehensive coastal zone management
approach at this time, is, therefore, somewhat optimistic,
even for small sectors of the Great lakes system.

Further complicating the development of management pro
grams is the fact that the coastal zone includes land, water
and air. Not only has this resulted in a planning approach
which artificially separates the three physical elements,
making it all that more difficult for an integrated approach,
among which there 1s no clear division of regulatory re
sponsibility for managing the coastal zone.

In Ontario, there are six levels of interest involved
with shoreline property: the federal government, provincial
government, regional government, municipalities, frehold
landowners and public interest groups. Each of the federal
and provincial governments has more than a dozen departments
and agencies, which can be further divided into services and
divisions, each with an interest in some aspect of the
coastal zone. There are 10 regional and 168 municipal
governments which must deal with coastal zone management
problems on the Great Lakes coastlines within Ontario.
These local governments are widely idspersed, highly diverse
demographically, and totally different with respect to their
problems and needs (e.g., Metropolitan Toronto, with a
population of 2.5 million versus Municipality of Dorion
(Nipigon area) with a population of 506). Public interest
groups (144 listed in Ontario in 1974) such as "Pollutions
Probe", "Save the Lakeshore", and "Nature Conservance of
Canada" representing the general public's concern with access
to the shorezone, along with various riparian rights of some
85,000 individual landowners, must also be taken into account.

C
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Considering the numerous combinations of coordination
possible among these various levels of government, groups
and individuals, each protecting their own narrowly defined
interest, it is obvious that the existing framework to co
ordinate efforts at CZM is further complicating the process.

This is a major problem in many democratic nations
having to deal with CZM, and unfortunately, now appears to
be affecting recent innovative concepts as in the Coastal
Zone Management Act of the United States. The Act of 1972
Is a major step toward the establishment of comprehensive
coastal management programs, in that the coastal zone was
now to be recognized as a 'system' or whole, instead of
land, water and air. As I understand it, it was based on
the premise that "The key to more effective protection and
use of the land and water resources of the coastal zone is
to encourage the states to exercise their "full authority"
over the lands and waters in the coastal zone . . .". How
ever, legislative complications such as the national inter
ests in navigation, flood control, power production, com
merce, national defense and international affairs, essen
tially limited 'state authority' to only the living re
sources within coastal waters and the submerged lands.

Clearly then, the development of effective management
programs of coastal resources will depend upon: resolution
of jurisdictional conflicts and legislative ambiguities as
well as a greater communication, understanding, and cooper
ation among governments, nations and people; financial
commitment for the development of a comprehensive infor
mation and research base to place coastal zone management on
a sound scientific basis; hindcast evaluations of CZM pro
grams in order that 'feedback' be incorporated into the
planning of future programs; a continued level of inter
national cooperatlonal and information exchange as shown by
the International Joint Commission and Great Lakes Basin

Commission; gatherings, like today, whereby there is oppor
tunity for the exchange of new management concepts, engineer
ing know-how, research and assessment methods; and public
awareness programs, perhaps not to the extent of "Submerged
Cities", but hopefully having similar expected impacts.

However, above all, there is a crying need for "Common-
sense", my third word! Everyone can give you a good valid
reason why things are not done at all, done reluctantly and
grudgingly, done imperfectly or even done in a manner con
trary to expectations. When two or more individuals, or two
or more agencies or even two or more governments interface,
any of the foregoing can and will occur if rules and regu
lations are quoted as the Bible against which all decisions
must be judged. We must remind ourselves again and again
that there is no lasting solution without compromise, that
it is our objective that really matters, and that to achieve
that objective, we must use the common sense that hopefully
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most of us were given.

Now I would like to finish with a true story told me by
my brother who lives in Malaysia. It illustrates per
fectly, I believe, one problem that all of us interested In
the Coastal Zone encounter, be you American, Canadian,
European or Asiatic.

The electrician made a grave bow to my brother and
said, "Tuan, commonsense is a rare gift of God. I have only
a technical education."

Long live commonsense in CZ matters.

September 26, 1978

McCulloch



1/INCREASING ACCESS FOR COASTAL COPING U

The first meaning of the verb "to cope" is, according to my diction
ary, to maintain a contest or combat on even terms. The second meaning
is to overcome problems or difficulties.

The planners of this conference may have selected its title because
of its pleasing and dramatic alliteration. Yet "Coping with the Coast"
also expresses the prevailing feeling among the professions represented
in the membership of this society that the coasts are indeed a battle
ground.

The title of this meeting confirms that to many people, especially
politicians and property owners, the shores of our oceans and lakes are
not so much special places of enjoyment as places of combat. The title
also reflects a general feeling among dwellers on the coast, that the
terms of battle are uneven, with man on the losing end in what is con
ceived as a continuing battle with nature.

Two kinds of problems generally provide the sources of conflict,
often In the same place at the same time—erosion and limited access. My
My thesis today is that it is time to re-examine~I hope to re-empha
size—provision of increased public access as a means of dealing with
erosion. I like to think that such an approach would respond to Tom
McCulloch's call for better communication to achieve common sense in the
coastal zone.

If it is true, and I will tell you later why I think it is, that
much of what has been done in the name of saving shorelands has actual
ly hastened their destruction, then you as professionals who understand
the problem must accept responsibility for educating the legislators,
developers, and coastal residents. This educational responsibility is
enhanced if your professional knowledge is used in establishing and
carrying out management programs.

1/ Remarks to the Fourth Annual Meeting of the Coastal Society,
"Coping with the Coast," Burlington, Ontario, Canada, September 26,
1978. Lee Botts, Chairman, Great Lakes Basin Commission, P.O. Box 999,
3475 Plymouth Road, Ann Arbor, Michigan 48106 (313/668-2333).

Botts
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My experience is in the United States and in the Great Lakes. In
my experience, lack of understanding of shore processes by political
and socia| decisionmakers is as much of an obstacle to sensible shore
protection as economic pressures. At least, many times knowledge by
the decisionmakers of the possibility of losing the battle on shore-
lands by fighting nature, instead of learning how to live with and enjoy
it, could offset economic arguments.

Let me concede that my prejudice is in favor of preserving natural
shorelines for their own sake, just because they are there. I acknow
ledge also a prejudice in favor of open public access to as much shore-
land as possible. But I am convinced that, in the long run, economic
interests are also better served when preservation and/or access are used

as shoreland protection tools in many situations.

Examination of existing coastal legislation and programs in the
United States shows how either this relationship is not understood or
has not been used. The professions represented in this organization
could provide the leadership to overcome the fear of political conse
quences that is the real reason for the failure to deal with the possi
bility that working with nature on beaches may be a more cost-effective
way to save beaches than to impose manmade, artificial protection sys
tems.

I do not claim that it is always possible to preserve or restore
truly natural shores. Yet, in some situations, such as can be seen
tomorrow, public access can make sense as a tradeoff on the cost of
shore protection even when preservation of natural conditions is im
possible.

I am much encouraged that these relationships are now being ac
knowledged by at least some spokesmen for the Army Corps of Engineers.
Within the past month, the Associated Press sent out a story in connec
tion with the recent shoreline damage inventory by the Corps. In the
Detroit Free Press, the story carried a headline, "Man Helps Nature
Wash Away Shore." The news account quotes aCorps coastal researcher as
saying that "You can pave the beach with two-ton boulders, but, the
boulders will destroy the beach as a sand-filled playground."

The most that can be accomplished, he is quoted as observing, is to
slow erosion down, but, "we sure aren't going to stop it." Experience
on Lake Michigan confirms his pessimism, and has convinced me that in
some cases structural shore protection measures do not stop erosion, but
over the long run make the damage worse.

One situation with which I have been familiar for many years is on
the Indiana shore, between Michigan City and Gary. Between these two
cities are the dunelands that have been the focus of the long struggle
to create and establish a national park. Intense conflict between use
of the shore for industry or housing versus recreation and preserva
tion has been going on since Teddy Roosevelt's time. I would like to
tell you a bit about what has gone on in the 1970's on one reach of
shore at Beverly Shores, Indiana.

Botts



When this community was laid out by a developer in the late 1920's,
a road was built on top of and behind active, still-forming dunes. In
the years since, houses have been built on both sides of the road and
even on the lake side of the road. On one side of the new town of
Beverly Shores, toward the west was the Indiana Dunes State Park with
natural beaches used for recreation. On the other side toward the east
was Michigan City, with a harbor and a breakwater.

Although examination of maps of the shore before the original
breakwater was built in the last century, and subsequent changes show
clearly how erosion was accelerated downstream from the harbor breakwater,
this was either not known or was ignored by the developer of Beverly
Shores. During the 30's and 40's, the road along the shore was eroded
away form the east to west, and more-and-more land was inundated. Even
this phenomenon was ignored during new intense development in the late
1950's and early 1960's that coincided with a drop in the level of Lake
Michigan, following record high levels in the early 50's.

One person who built a house on the lake shore road in 1963 told
me that he knew about the 1952 high level and erosion associated with
it, but he understood the level rise to be unique. He had no knowledge
of cyclical changes in lake level. He rejoiced in the very wide beach
in front of his house during the record low level of 1964, and considered
it to be a normal feature of the shore that he assumed would always be
there.

By the time the levels again reached record highs in the early
1970's, houses lined the land side of the road, and there were 15 houses
on the lake side.

By this time, Congress had also authorized the Indiana Dunes
National Lakeshore, with a provision that the beach houses could be
occupied as leasebacks for 15 years. Then they would be removed so that
the beach could be used for public swimming in the national park. Under
intense political pressure form the homeowners and local officials in
1974, Congress authorized the Corps to spend $3.1 million dollars for
revetment and beach nourishment, that perhaps kept 15 houses from being
undermined by erosion. The rational for the protection was the national
park, though the political pressure was generated by and on behalf of
the private homeowners.

This beach was covered not with two-ton boulders, but two-ton
chunks of concrete, which are somehow even more intrusive than natural
stone. Beach nourishment sand was provided at a cost of several dollars
a cubic yard for delivery.

Now the lake levels have receded a bit, and a predictable process
is still evolving. The natural beach of the state park, which never
did erode away completely, has been building up several times more
quickly than the Beverly Shores beach to the east. There, the effects
of the multiple structural approaches can be seen, including how they
compound each other. In some places along Beverly Shores, there has
been some coverage of the revetment with sand. In many places, including
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in front of my friend's house, there is still no beach. My friend can
not reach the water from his house, even now, with levels down. Else
where, sandbars and beach rebuilding are evident where nature has been
allowed to stay in charge.

What has he learned from his experience? He learned that with
sufficient political pressure, public money would be spent to protect
private property. Even though he now understands the cyclical nature
of lake levels, he has recently added two rooms to his house.

While the presence of the national park added an unusual dimension
to this situation in Indiana, the political forces at work are familiar.
In my view, neither the Coastal Zone Management Act nor state coastal
programs nor the Federal Flood Insurance Act is constructively respon
sive to either the physical or political processes at work.

The Coastal Zone Management Act deals with erosion control and
access for recreation as two separate issues. No funding has been
provided for Section 315, which might assist states to acquire shore-
lands for recreation. The Federal Land and Water Conservation Fund does
not allow acquisition for erosion control purposes. The section of the
Flood Insurance Act that would support acquisition of areas threatened
by flooding because of erosion, has never been implemented.

Indeed, in my experience, public officials are so afraid of possible
political pressure from private property owners, that they will not even
openly discuss whether public acquisition of erosion-prone lands to in
crease public access to beaches and shores might be a more rational ap
proach in some cases, than to spend public money for futile and/or
shortlived structural controls. Even the fromework study of the Great
Lakes Basin Commission, published in 1974, says that acquisition for
such a purpose would be more costly than other erosion protection measures.
Disaster relief programs reinforce the deficiencies of the other programs.

The inability to deal with these issues has been demonstrated dra
matically in recent months along the Atlantic shore in Massachusetts.
I have been told that following the disastrous February storm, the State
of Massachusetts began seeking ways to buy up damaged shorelands and
property, to prevent re-building in damage-prone areas. The opportunity
was lost in the words of one official, because disaster relief funds
made it possible for property owners to rebuild more quickly than the
state could act. Most of the houses, more costly than ever, will still
be there for the next storm. Meanwhile, according tothe Corps there
is a $65 million current effort underway to rebuild 10.2 miles of beach
in Dade County, Florida, which does not include the large sums spent
previously on other efforts, or the cost of repeated study of the problem
at every level of government.

Recently, the Basin Commission has completed study of the adequacy
of special amendments to the Flood Insurance Act concerning erosion
damage in the Great Lakes. The study concluded that this law cannot be
implemented and recommends a new federal program to assist states with
new management approaches to erosion. The management could include
aquisition, but the chief aim is to prevent unwise development.
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In summary, I cannot claim that acquisition of public shorelands is
the best means of shoreland protection in every case. Nor can I claim
that even use of the acquired land for public access would justify the
acquisition cost in every case.

I am convinced, however, that it makes both political and economic
sense in more cases than has yet been acknowledged by coastal programs
in the United States. I am grateful to our Canadian friends for showing
us the case in point at Toronto, and hope that the extensive considera
tion of access needs and means in this meeting will embolden all of you
to begin new education efforts now.

In conclusion, I considered as a title for this discussion of these
personal views, "Ostriches Can't Win the Coastal Zone." I put it aside
not only because it obviously did not meet the standards set by the
title of the conference, but also because I was afraid the meaning might
be too obtuse.

What I have been trying to say is that we can't go on keeping our
heads in the sand on the issue of acquisition and access for protection
and expect to save the beaches.
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INCREASING BEACH ACCESS IN URBAN AREAS

William W. Dreyfoos

The goal of beach access programs is to increase the beach
recreation opportunities available to the public. But how can govern
ment increase beach recreation opportunities when all the beachfront
land is developed? This is a different kind of focus from the one we
normally use when we talk about beach access. Most of the literature
and most governmental beach access programs focus on acquisition.
They assume the existence of beachfront property that the public can
purchase. Or that a developer will build houses or condominiums on
currently vacant beachfront property, providing local government the
opportunity to acquire accessways through easements or mandatory
dedication. The assumption is always that beachfront land is available
for acquisition.

This assumption may hold true in many places. For example,
Brower et al., writing in Access to the Nation's Beaches: Legal and
Planning Perspectives, indicate that North Carolina does indeed have
undeveloped beach frontage, where the traditional beach access tools
can be used. But much of southeast Florida does not.

Like southeast Florida, many beach areas can be considered
"developed". By that I mean that virtually all beachfront property
is used in some intensive way other than its natural state. Some
developed uses can be public ones. In Ft. Lauderdale, for example,
the beachfront is totally "developed", but nearly 4 of the 6 miles is
public beach.

In developed beach areas, any vacant beach frontage is likely to
be very expensive, more than most governments can afford to spend for
land acquisition. Any undeveloped property located within walking
distance of the beach is also apt to cost more than most governments
are able to spend. One thus concludes that in developed beach areas,
government is priced out of the land market. Government is also
usually priced out of the redevelopment market, because the value
inheres in the land, not the building that rests upon it.

The developed coastline scenario thus has two major characteris
tics: (1) almost all the land is already in use, and (2) the land
available for purchase or redevelopment is more expensive than govern
ment can afford. As a result, governments in developed beach areas
are unable to meet increased public demands for beach recreation
through use of the standard access acquisition techniques.

William W. Dreyfoos is associate counsel with the Florida Atlantic
University/Florida International University Joint Center for Environ
mental and Urban Problems, Ft. Lauderdale, Florida.
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Meeting public recreation needs in developed beach areas requires
some new ways of looking at beach access, and at beach activity
patterns. A number of local governments in southeast Florida have
been investigating new approaches for meeting public recreation
demand. I would like to examine some of Florida's existing access
problems, and to outline some of the solutions that are emerging to
address these problems in developed beach areas.

The urbanized part of southeast Florida is a narrow strip that
runs from Miami to roughly 40 miles north of Palm Beach, a distance
of about 120 miles. The habitable area in this part of Florida
generally ranges in width from 8 to 12 miles. The Atlantic Ocean forms
the eastern border. The Everglades form the western border. The
urban corridor straddles the coastline.

This area has a permanent population of about 3 1/2 million
people, with perhaps as many as a million more added to that figure
during "the season", between December and March. The area has two
real downtown areas, Miami and West Palm Beach. Between these two
urban centers is a distance of 70 miles. The waterfront is devoted
to the tourist industry, expensive single-family homes and condominiums.
The inland area is a 70-mile strip of suburbia, with an abundance of
commercial areas.

Over the past twenty years, southeast Florida has grown at a
very rapid pace. Broward County, where Ft. Lauderdale is located
(between Miami and West Palm Beach), was the fastest growing county
in the nation in the 1960's. The area as a whole has experienced
rapid suburban-type expansion. The result is a highly developed
coastline, an inadequate transportation system, high beach recreation
demands from both tourist and resident populations, and very little
undeveloped beach frontage.

A stretch of coastline that runs about 40 miles, from Hollywood
to Palm Beach, illustrates the variety of coastal development in a
tourist-oriented area like Florida. An examination of the beach
activity patterns in this area also illustrates the problems that
people have in finding quality beach recreation opportunities, and
that governments have in trying to increase these opportunities.

Case #1: Hollywood. Hollywood is an older community as Florida
beach communities go, with most land uses dating from before World War
II. As in all of this part of Florida, the beach in Hollywood is
located on a narrow barrier island, connected to the mainland by bridges.
There is one major road on the barrier island, route A-l-A, which runs
north-to-south, parallel to the beach. In Hollywood, the barrier island
is generally about five blocks wide. Small streets intersect A-l-A,
and run for a distance of a few blocks until they dead-end at beach
front property. The rights-of-way for these streets continue down to
the mean high tide line, which means that there is public access at
every block. This is highly unusual in Florida. It is also somewhat
deceptive in Hollywood, because there is very little public parking at
Hollywood beach. As a result, there is a lot of pedestrian access for
those who live or vacation on the barrier island itself. But there is
very little access for the 100,000 residents of the City of Hollywood
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who live on the mainland, or for the tourists who stay there, or for
the residents of the unincorporated portion of the county further west.
Or rather, there is very little access for these people at the beach in
Hollywood.

Beachfront and near-beach land uses in Hollywood initially were
small, low-rise apartments and motels. While many of these still
exist, the area has in part been taken over by high-rise condominiums.
In the winter, when the condominiums are occupied, traffic congestion
near the beach becomes a major problem--both for those who live or
vacation at the beach, and for those who are trying to get to the beach
from points inland.

Hollywood illustrates one of the classic beach access problems:
access exists, but the access is inaccessible. That is, the general
public has difficulty in making use of the existing access. This
inaccessibility is caused by three faults in the transportation system:
the roads are congested; there is virtually no place to park once you
get to the beach; and the public transportation system is essentially
non-existent. Moreover, the options for increasing public recreation
opportunities in Hollywood beach appear to be very limited. There
is currently only one tract of undeveloped beachfront property, and
after litigation has concluded, there will be a high-density develop
ment located on it, with some provision made for public access. Aside
from this tract, all new land uses in Hollywood beach will involve
redevelopment—from low-rise apartments to high-rise condominiums. It
seems unlikely that Hollywood's access problems will be solved by
exactions from this type of redevelopment. Instead, the likely effect
of redevelopment will be to increase the traffic congestion and the
competition for parking. In short, Hollywood has access, but the beach
is inaccessible and promises to become more-so. Beach recreation
demand is high, but the traditional access acquisition techniques are
not available to meet it.

Case #2: Dania. Moving north up the beach road, A-l-A, we come
to Dania, which is adjacent to Hollywood. In contrast to the developed
character of Hollywood, most of Dania's beachfront is public, and most
of the land near the beach is metered for public parking. For nearly
a mile, the land between A-l-A and the beach is devoted to parking,
natural-looking vegetation, and public accessways. North of this
parking area is a stretch of low-density commercial use, and then a
city beachfront park. And immediately north of the Dania corporate
limits is a state park with even more parking and many improved
facilities. In short, the small city of Dania has a large amount of
accessible beach access. Moreover, this access is currently under
utilized, because it is unpublicized and relatively few people know
about it. On crowded beach days, Hollywood to the south and Ft.
Lauderdale to the north are extremely congested, while in contrast,
the beaches in Dania are only sparsely used.

Given Dania's abundance of access, the logical question to ask is
"Why don't the people who live in Hollywood use the beach in Dania?"
On a practical level, of course, many of them do. But this juxtaposi
tion of inaccessible and accessible areas of public access raises
important questions about intergovernmental coordination and
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responsibilities. Why should Dania residents subsidize the beach
recreation expenses of the residents of Hollywood? Why should Dania
residents sacrifice their current high quality of beach recreation
for the congestion that will follow an advertisement of good beaches
and plenty of parking? What responsibilities does the City of Holly
wood, or Broward County, have to provide local and regional facilities
that will meet the beach demands of the residents of Hollywood?

Case #3: Ft. Lauderdale. Continuing north up the coast, past
Port Everglades, Florida's largest port, is the Ft. Lauderdale beach.
As in Hollywood, the Ft. Lauderdale beach illustrates the point that
usable beach access is more than ingress and egress. As indicated
earlier, 4 of Ft. Lauderdale's 6 miles of beachfront is public beach,
some of it improved and all of it served by parking. The problem is
that there isn't enough parking.

The barrier island on which Ft. Lauderdale's beach is situated
is entirely built up, with hotels, motels, condominiums, commercial
establishments, and perhaps the most expensive homes in the city.
Again, there is one north-south road, A-l-A, and all traffic that
moves along the beach travels this road. Parking is not allowed on
the side streets, so public parking associated with use of the public
beach is limited to the parking lots located on or near the beach.
Although these lots collectively have a large capacity, they are
generally full by 10:00 A.M. on busy weekends. After that time,
cars of would-be beach goers cruise up and down A-l-A, trying to
find a place to park and adding to the congestion.

The Ft. Lauderdale example raises questions about the level of
public recreation for which governments should plan. Ft. Lauderdale
currently provides a vast stretch of public beach, parking, and some
support facilities. But the demand for beach recreation far exceeds
the opportunities currently provided. How much more should the city
do to address these demands? Should it construct parks in inland
areas to try to redirect recreation demand away from the beach? Is
the consturction of new parking facilities the solution, or will doing
so only make matters worse by drawing even more people to the beach?
The city is currently grappling with these questions.

Case #4: Boca Raton. Moving about 15 miles north up the coast
into Palm Beach County, we find an illustration of effective beach
access planning in Boca Raton. Boca Raton is an interesting mix of
a wealthy resort community, a university town, a religious convention
center, and a developing industrial park. There are some condominiums
on the beachfront, including one under construction in an area that
was claimed in litigation as subject to a prescriptive easement in
favor of the public. But a large part of the Boca Raton beachfront
has been purchased and developed into city parks as a result of bond
issues passed in the early 1970's. Unlike the areas further to the
south, Boca Raton's beachfront was developing but not fully developed
by the early 70's. The city residents perceived the imminent loss of
beach recreation opportunities and acted to preserve the beach area
remaining. The result in Boca Raton is a series of improved parks,
adequate parking facilities, and dunes fronting the beach--a topo
graphical feature no longer existing further south.
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Boca Raton was able to achieve its recreation planning goals
because its citizens were willing to use bonded indebtedness to pay
for beach access and recreation opportunities. However, bond issues
have since been voted down in Boca Raton—apparently, enough beach
has been reserved for public use. Given the prevailing political
mood against public expenditures, bonding may no longer be a
realistic strategy for meeting recreation needs.

Case #5: Highland Beach to Palm Beach. Preceding north from
Boca Raton, the 20 miles of beachfront up to Palm Beach is fully
developed. This is a wealthy area, and many estates are located in
this area. However, there are pockets of tourist and commercial uses,
and even a retirement mobile home park, interspersed among the homes
along A-l-A. Most of the communities having beach frontage in this
area have established large municipal beach parks, and public beach
recreation occurs in these parks. Outside of these parks, there is
no public access, and no prospects for public access.

The one notable exception to this land use pattern is the public
beach at Delray Beach, about 5 miles north of Boca Raton, where route
A-l-A overlooks the beach and all the land east of the road is public.
This beach has recently been renourished, as have many of the south
east Florida beaches.

The fact that many of the Florida beaches need renourishment
is having important ramifications for beach access. To qualify for
U.S. Army Corps of Engineers subsidization of renourishment and
maintenance expenses, local governments must demonstrate the existence
of adequate public access. Current Corps requirements include the
existence of access strips every half mile, and adjacent or nearby
parking facilities. Local governments north of Palm Beach have used
these requirements as the basis of their access acquisition efforts.
Palm Beach County government has considered using the Corps require
ments as the basis of county recreation planning in the area south
of Palm Beach, but has decided against doing so, given the nature of
the residential communities.

Having illustrated the current beachfront uses and access problems
we find in Florida's urbanized coastline, I want to review the basic
points that must be addressed in order to plan for and meet the beach
recreation needs in developed coastal areas. To date, most beach
access programs have focused on two problems: physical ingress and
egress (accessway acquisition), and the availability of parking facili
ties serving these routes of ingress and egress. This focus incor
porates a non-urban bias, in that it presupposes the availability or
the affordability of land for use as accessways and parking lots.
However, in highly developed or urban coastlines, this assumption of
available land simply does not hold.

In developed coastlines, the beach access issue can be viewed in
terms of providing more recreation opportunities when there is no
more land for accessways or nearby parking. One approach for increas
ing recreation opportunities is governmental emphasis of management
techniques that make better use of existing public resources. The
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management goal is twofold: to enhance the quality of beach recreation,
and to make such quality recreation available to more people. This
approach amounts to making beach access more accessible, more equitable,
and more satisfying to the recreating public.

In the Florida examples, this approach points to a number of
solutions, some of which are in fact being implemented:

° The parking and traffic congestion problems experienced in
Hollywood and Ft. Lauderdale suggest that beach access planning
and transportation planning are synonymous in these two areas.
The City of Hollywood is currently exploring the feasibility of
a shuttle-bus system that will operate between the mainland
and the beach. This system will be designed to increase the
number of people and decrease the number of cars on the beach.
An existing parking facility, such as a racetrack parking lot,
or a new municipal garage would serve as the mainland terminus
of the shuttle-bus system. The beach terminus could be a
small municipal beachfront park, or a series of stops arranged
to prevent beach congestion. The city's planning efforts are
too new to produce estimates of ridership or cost. However,
the shuttle-bus concept does have appeal, and the City of Ft.
Lauderdale is also beginning to consider a shuttle-bus system
in its recreation planning.

° The City of Ft. Lauderdale's Parks and Recreation Plan
suggests increasing the amount of public beach by trading
maintenance of beach fronting private uses for public easements.
This strategy has not worked in Ft. Lauderdale, but the concept
seems potentially applicable for other areas—much like the
beach renourishment inducement of a renewed beach in exchange
for public easements.

° Publicizing underutilized beaches can be an important management
tool to increase the availabity of quality beach recreation.
This has not been done to any great extent in southeast Florida.
As a result, at the height of the tourist season, our surveys
indicated that some municipal and county parks are almost devoid
of users. Because these parks front on side streets rather than
major thoroughfares, the only way most residents or tourists
learn about them is by word of mouth. Although increased use
of these parks would undoubtedly increase maintenance costs, it
would also tend to alleviate crowding and traffic congestion
associated with other access areas.

° Given a limited supply of access, it becomes important for local
governments to cooperate with each other to meet their collective
access needs. There are financial disincentives for many local
governments to do so, however—the influx of more beach users
means increased maintenance and police costs, and congestion.
Many municipal governments having beach frontage have been
unwilling to share their beach resources with other municipali-
ites or county government. As the beach recreation demands
from inland county residents increase, Florida governments will
have to face the problem of inter-governmental coordination of
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beach recreation opportunities. One possible method of
inter-governmental coordination involves the pooling of
municipal resources to enhance regional beach recreation oppor
tunities. While this technique poses problems of location and
maintenance, it does provide a method for meeting the recreation
needs of inland residents without imposing the financial burden
solely on coastal municipalities. This technique has been
applied in the Boynton Beach municipal beach, which is located
within the city of Ocean Ridge, about 10 miles south of
Palm Beach.

° Leasing accessways is an acquisition tool currently being
explored by some southeast Florida governments. The leasing
technique is sometimes included in the catalog of acquisition
tools. In its Florida application, leasing is a way of
providing short-term access in land that would not otherwise
be available for public use. Almost all vacant beachfront
properties are being held for investment purposes, generally in
anticipation of condominium construction. Although the construc
tion market is now making a comeback from the recession, some
investors are choosing not to build at the present time. By
leasing their land to local governments for access purposes,
these investors receive tax breaks while retaining the future
use of the land. Some of these leases include provisions
granting the local government the right of first refusal,
thereby giving government the opportunity to purchase the land
if it can find the money to do so. Where the leases are long-
term, as in one example north of Palm Beach where the lease
runs for 99 years, the effect is similar to the granting of a
conservation easement. Leasing, for either short- or long-
term, is a new access technique in Florida, and its use seems
to be increasing.

The management techniques described above are designed to circumvent
the high cost of acquisition, to spread out the recreating public, and
to reduce vehicle density. Local governments in southeast Florida are
turning to these techniques because the demand for beach recreation
is increasing; either there is no more land to buy, or the land
available is unaffordable; and there are no more large beachfront
tracts left from which access could be exacted when development
occurred, because development has already occurred.

The Florida examples illustrate that developed coastlines have
special access problems. These problems require solutions that differ
from the acquisition programs we find in developing beach communities.
What we in southeast Florida have discovered is that local governments
have the capacity to address these beach recreation problems, and
that better quality beach recreation for more people is accordingly
a realistic goal in developed coastal areas.
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Access and Urban Waterfronts

by
Richard R. Gardner, Charter Member

and

Ann B. Cowey

I. Introduction

Try mentioning the term "urban problem" in general conversation
today and the response is more than likely to be a sign, a groan
or a grimace. This is simply symptomatic of the fact that today
the question of attempting to resolve all of the social, economic,
environmental and political ills of the large American city seems
to represent such a complex, costly, long and difficult task that
most people are simply overwhelmed by it. Each succeeding admin
istration in Washington has attempted to cope with the "urban
problem" in its own way, which has often involved massive spend
ing, yet in the minds of much of the public, it would appear
that no amount of cash, strategy,innovation or good will can ever
really solve the "urban problem."

Of course, if one looks at the situation rather more closely, it
is apparent that the vast amount of Federal dollars and attention
lavished on cities and metropolitan areas have had some signifi
cant beneficial effect. While still not so pleasant as we
might like, the physical environment of most American cities
appears to have improved substantially over the past decade or
so—not across the board certainly, but incrementally in specific
functional areas.

This fact may provide us with a clue about how to go about plan
ning for the future of our urban areas. The planning profession
has for years been pointing out the necessity for "comprehensive"
community planning. Here the impacts of an action in a given
community endeavor upon another sector are analyzed and accounted
for before the action is taken, with adjustments made to the
proposed action where approrpiate; in simple terms, the sum total
of these analyses in all sectors constitutes "comprehensive"
community planning.

Office of Coastal Zone Management
National Oceanic & Atmospheric Administration
Department of Commerce
Washington, D. C. 20235
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Comprehensive planning is surely a straightforward and desirable
concept. The Federal Government has firmly embraced it in the
multitude of planning activities including coastal zone manage
ment, which it supports at the state, regional and local level.
The realization of comprehensive planning is quite another thing,
however. Without going into great detail about how decisions
are made daily in defiance or ignorance of comprehensive plans,
about comprehensive plans not reflecting economic or social
reality or about comprehensive planning always playing "catch-up"
ball, it is sufficient to say that comprehensive planning—except
perhaps in the smallest of structured communities—represents an
ideal objective to be strived for, but likely to be rarely
attained.

The fact is that much of what is happening—often happening well—
in our large cities is the result not of a comprehensive approach,
but of functional or limited geographic planning, often operating
quite independently, and often leading toward achievable and
tangible action. Today we'd like to take a close look at one of
those functional planning and management areas related to urban
waterfronts.

Considerable interest has been expressed in recent years in the
revitalization and reuse of urban waterfront areas. A number of
examples exist today of the sensitive redevelopment of former
economically obsolete, physically deteriorating and socially
useless pier facilities into exciting, attractive and utilitarian
spaces. And today, perhaps more than in any time in recent urban
history, the achievable potential exists for exploiting the
resource that waterfront areas represent to enhance the entire
fabric of our coastal cities.

It might be instructive to set the perspective of where the
interests of the national Coastal Zone Management Program lie
with respect to urban waterfronts and how the Federal office
has become considerably more concerned with this topic.

Over the life of the national CZM program a number of sometimes
unrelated items have become apparent. These include, in no
particular order of importance:

1. The fact that the Federal statute called for the
development and implementation of geographically
comprehensive state CZM programs, yet the Act seems
to be primarily concerned with the protection of
relatively undeveloped coastlines or those under
developmental pressure. The complex issues of
urban shorefronts were really not addressed back
in 1972.

2. Perhaps reflecting the non-urban bent of the Act,
but more likely in reaction to political realities,
many states developing CZM programs initially did
not want to deal with urban waterfront issues
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specifically or chose to make urban and un
developed areas subject to the same manage
ment techniques.

3. The national CZM program is viewed by many as
predominantly environmental in nature, a per
ception which is borne out by the language and
legislative history of the CZM Act. States are
exhorted to set up protective regulatory frame
works that, in effect, say "Thou shalt not do
this or that." Development interests, however,
have legitimate functions in the coastal zone,
and increasingly are clamoring for more explicit
recognition in state CZM programs. Urban water
fronts represent a significant geographic area
of the coastline where development not only
can be tolerated, but where it may be actively
encouraged within an affirmative CZM framework.

4. A rather large number of coastal states have
adopted growth management policies within their
CZM programs which attempt through a variety of
means, to concentrate new coastal growth in or
adjacent to existing built-up areas, in order to
prevent random development along otherwise
relatively pristine coasts. Of those states with
approved programs or far enough along so that
their coastal policies have been identified,
at least ten have moved in this direction. Thus,
the states themselves are often taking actions
which will inevitably bring new growth to urban
waterfronts.

5. In 1976 the Congress added a new requirement for
state CZM programs to plan for increasing public
access to coastal beaches and other shorefront
attractions. In addition, it authorized a $25
million grant program for land acquisition for
bringing about such public shorefront access.
Taken together, these two amendments constitute
a mandate for states to look at the issues regard
ing the ability of the public to reach and use
public shorefronts. Since the intensity of the
access issue is generally directly related to the
number of people desiring such access, it is clear
that a major focus for access planning and manage
ment in CZM will be in and around urban areas.

II. Problem and Potential

From the earliest days of the Nation seaport cities were of prime
importance. The ports were gateways to the new world. Settle
ment patterns and city life were harbor-oriented—witness the
many historic structures and landmarks.
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As the Nation grew, dependence on ports as keystones of the
economy diminished. The waterfront's status changed from parlor
to backroom as the city expanded away from the water's edge. The
harbor continued to serve the city, but in a lesser capacity.
Rather than being the focal point of town life, it became only a part
of the metropolitan and regional whole. Housing and commercial
uses segregated themselves and moved away from the wharves, leav
ing fishing, shipping, water-reliant industries and parking lots
to dominate the area. Adjacent wetlands were drained and filled
as more land was needed. The water lost its ability to absorb
the increasing waste. Overtaxation of its assimilative capacity
resulted in pollution, loss of aquatic life, and amenity. Many
American cities turned their backs on the waterfront leaving
rough and tumble enclave remains where once a total community
thrived.

Certain technological changes were responsible for the further
decline of the urban waterfront. First, the shift from break-
bulk to containerization in the shipping industry caused a geo
graphical shift from the old, downtown ports to newer areas.
Secondly, the truck and interstate system overwhelmed the rail
roads as the primary transportation linkage for cargo. Many
industrial concerns moved away from the congested, older water
fronts to take advantage of road networks located elsewhere.
Thirdly, ocean liners were replaced by jets. Fourthly, bridges
spanned bays and rivers, making ferry boats obsolete. The gaping
slips, rotting piers, empty warehouses, earless rails and
deteriorating, vacant buildings that pockmark the coastline stand
in mute testimony to these changes. "No swimming" warnings,
flotillas of rubbish, debris, and murky water literally present
the water pollution story. The waterfront has lost its prominence
in the economic as well as the social life of most American cities,
so the situation that had developed received little attention.
However, the past 10 to 15 years have witnessed increasing
interest in the waterfront and urban waterways.

Due no doubt to individual city leaders recognizing the very
real but overlooked potential of the waterfront, many localities
using Federal and other funding sources opened up and reclaimed
their waterfronts, but, as one study concluded, "in spite of
rather than because of current institutional public policy."
These localities no doubt recognized the inherent value of the
waterfront and its adjacent water as major visual, recreational,
transportation assets and amenities. In addition, vacancy
and underutilization make relocation costs lower.

Proximity to the central business area is another bonus factor.
A revitalized waterfront can strengthen and compliment the CBD
by offering more activities to the people already drawn downtown
as well as attracting tourists and new clientele to use both
places. Joint use of faciltiies such as parking to serve both
areas is yet another advantage.
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The boom in recreational boating which does not discriminate
between urban and rural settings is affecting the water use.
Many cities are opening up marinas and attempting to increase
access for the urban fisherman. Wherever there is a recycling
of the waterfront area there is great potential for creating
access.

III. Objectives on the Waterfront

Given the fact that urban waterfornt development appears to offer
some unique and real opportunities for community improvement,
what specific objectives should we be striving for? We would
suggest the following list of goals:

o It almost goes without saying that urban waterfront
redevelopment should lead to the creation of a safer,
more pleasant and socially beneficial waterfront
environment.

o Such redevelopment should give highest priority to
the retention and establishment of water-dependent
uses in waterfront locations.

o The expenditure of public funds for redevelopment
should stimulate private investment and economic
growth nearby with its resultant increased tax
revenues, job creation and general economic
activity.

o Redevelopment should involve participation by and
cooperation among local, state and Federal levels
of government, as well as various interested
organizations and individuals.

o Finally—and most to the point of this conference-
redevelopment should improve the accessibility to
the public of the land and water amenities of the
waterfront. More on this in a moment.

It is perhaps worth noting that this listing of objectives is
what OCZM is using as criteria for funding urban waterfront
projects which we'll describe later, and represents OCZM's
first foray into setting some substantive, as opposed to
procedural goals.

Improving accessibility to the public of the land and water
amenities of the waterfront: what does that mean? In an urban
context, it is often a complex issue but given our mandate to
increase public access to the public resources of the shore,
it would appear that access can be described as including the
following in an urban context:

o Ability to reach the water: Water is clearly a
public coastal resource access to which is often
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difficult in an urban setting. Where commercial
establishments and pier facilities have pre
empted the actual shoreline, redevelopment
should assure that this pattern does not continue
to block access to the water. This should be at
least one quid pro quo for the infusion of public
funds in any redevelopment project.

Ability to use the water: Until recently, our
perceptions of the use of harbor waters have
been limited to transportation and inadvertant
dumping. Today, however, there is an increasing
prospect that these waters will be substantially
cleaned up and made useful for a wider range of
functions. We are likely to see some harbors,
particularly where commercial shipping terminals
have moved to outlying container sites, used for
recreational purposes. Older pier areas in down
town Boston have been concerted to marina use and
sailboats in Boston Harbor are a familiar sight now.
We may even live to see the day when it is possible
to swim with impunity in harbor waters. Waterfront
redevelopment should take account of these changing
use patterns and provide shoreline space for those
new activities on the water.

Ability to view the water and harbor scene: Harbors
and rivers have always been places of intense visual
interest with vessels coming and going and large
open vistas not often found in cities. The urban
waterfront has potential to draw people to it for
relaxation and contemplation as well as for more
active recreational and vocational pursuits. Redevelop
ment planning in addition to providing physical
access to the water, should actively encourage so-
called "visual access" to the urban harbor.

Ability to reach the waterfront from elsewhere in
the community: One reason that the urban shoreline
has been so neglected for so long is that it is
physically difficult, if not dangerous to reach.
Access by foot is often blocked or impeded by
industrial warehousing, railroad yards and freeways.
Mass transit usually serves waterfront areas poorly.
Few provisions have been made for access by car
or parking. Assuring that people can reach the
waterfront easily with minimum of barriers from
other active centers within the city is crucial
to the success of redevelopment efforts.

Ability to reach waterfront enterprises in an
efficient, non-conflicting manner: Waterfront
redevelopment and revitalization will inevitably
involve a mix of a variety of uses, both public
and private, existing and contemplated, spectacular
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and mundane. Virtually all of them will require
access of different, often unique kinds. The
individual needs for access of all of these
enterprises and facilities must be planned for
and accommodated. In fact, skillful planning for
such access will often open up new design
opportunities for creative siting of new structures.

Given this broad interpretation of access, it can be seen that
planning for access of various kinds is the central focus of,
and can provide an entire design framework for individual
urban waterfront project development.

IV Examples of Waterfront Renewal

The best way to show the urban waterfront's potential for provid
ing access to, along and nearby the water's edge is to take a
look at what has actually been going on in various cities.
Boston is no doubt the most talked about town when it comes to
waterfronts—in particular the Dock Square—Quincy Market area
which provides the hub of activity for the restored area. On
August 26, hundreds of thousands of people turned out for the
re-opening of a second of the original market buildings shown
under construction in the slides. The market complex is upland
from the adjacent waterfront itself. A freeway in Boston
divides the market area and the waterfront environs—a glowing
example of the freeway bonanza run along so many cities' water
fronts in the 1950's. By use of paving materials, lighting
and pathways, an attempt has been made to overcome the barrier
and invite the pedestrian to move towards the waterfront park
itself and the neighborhood, where one finds many different uses:
housing, commercial uses, marinas, an aquarium, the ferry land
ing for the Harbor Islands boats as well as a share of derelict
piers.

In New York City the South Street Seaport area is an historic
enclave at the edge of the Wall Street Canyons—a tiny remnant
of the 19th century port that helped make New York a world ship
ping center. In the 1960's the South Street Seaport Museum and
the State Maritime Museum were created in an attempt to save the
area. They have obtained funds from all kinds of sources includ
ing the National Endowment, HUD, and private parties. Full
scale renewal of the old buildings, the market and piers is
underway. The Rouse Company--famous for their work at Quincy
Market—will revive the area into a lively cultural/commercial
center. The pier shown here normally open to the public for
enjoying the historic ships, for cultural events or just relaxa
tion is currently under renovation with funds from EDA. In
several years the fruits of all these activities will enable
many people to gain access to and enjoy this maritime oasis in
Manhattan.

Baltimore's Inner Harbor redevelopment is another famous example
of waterfront renewal. Large open spaces and plaza promanades
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along the water provide a view of the busy port activities
and allows for docking historic vessels and pleasure boats.
The design enables literally thousands to recreate along the
waterfront at the many city festivals which occur there.

On a smaller scale than those observed, let's take a look at the
results of the very successful redevelopment effort initiated
over 10 years ago in Newport, Rhode Island. We understand that
the Coastal Society will hold its 1979 meeting there so this will
give you a small preview of what a treat lies ahead. The once
badly deteriorating downtown area is now a crowded tourist mecca
alive with new shops, restaurants, housing and commercial uses.
Long famous as the home for the America's Cup Races, the harbor
is crammed with all kinds of recreational and fishing boats.
Along with the Bay Bridge which opened up the area more conven
iently to tourists.three key HUD funded redevelopment projects
provided the impetus for the impressive renewal which has spilled
along the entire waterfront area and the uplands as well leaving
few remaining pieces of land left for development. The water
front park, the plazas and promenades of the wharf areas offer
many and varied opportunities for access to and along nearly the
entire harborfront.

While some may tire of the exposed brick and boutique syndrome,
restoration is part and parcel of much waterfront revitalizacion
and people are flocking to many such waterfront locales in large
numbers to enjoy the historic maritime settings replete with old
refurbished buildings and colonial sailing vessels serving as
prime attractions.

Of all the waterfront renewal activity, the project about to be
described though modest in scale is perhaps one of the most
exciting. In 1974 the National Endowment for the Arts City Edges
Program provided a $25,000 grant to the Parks Council—a non
profit group based in New York—to study how abandoned waterfront
land in the city might be improved for public use.

The study determined that an opportunity existed, even at the
height of the fiscal crisis, to return waterfront lands to public
use by recycling dead-end streets along the rivers into neighbor
hood mini-parks.

The site selected is on the East River at the foot of Grand Street
in the Williamsburg section of Brooklyn. There were no parks in
the community (except schoolyards) and no access to water's edge,
even though almost all residents live within easy walking distance
of the river. The foot of Grand Street was once a ferry slip,
connecting Brooklyn with the Lower East Side of Manhattan. When
the Williamsburg Bridge was built sometime in the 1930's, the
ferries were retired and the street-ending was forgotten.

When the Parks Council project began, the foot of Grand Street
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had been abandoned for years and had become a garbage dump.
After some research it was discovered the city owned the old
ferry slip and the Council leased the property to the community
for a dollar a year. Today, ocean-going freighters still pull
into docks on either side of the street-end to unload raw sugar,
molasses and chemicals, lending a nautical flavor.

In the fall of 1976, the Parks Council organized neighborhood
groups in a cleanup campaign on the Grand Street site. Garbage
and weeds were cleared. Flowering shrubs were planted.

After development of a design scheme with community involvement,
construction began in the summer of 1977 with funds raised by
the Council from adjacent industry and local businessmen for
needed construction supplies and for part-time supervision of
teams of 12-16 year old Neighborhood Youth Corps enrollees
funded under CETA.

The 3/4-acre site was graded by the Sanitation Department whose
workers who gave up their lunch hours to help. Truckloads of
boulders were brought and placed to build a rocky shoreline that
is clean, safe, comfortable for sitting and sunning, and that
allows the natural movement of water against the shore.

In the middle of the site a timber ship was constructed by workers
in a Brooklyn-based alcoholic rehabilitation program. The ship
provides a platform for climbing, for viewing and for performances.
Behind the ship, neighborhood teenagers built an informal curve
of seating out of 40 oak kegs filled with concrete.

This project could be described as the ultimate in the use of
recycled materials attesting to the creative ingenuity of the
Parks Council project director who in orchestrating the project
rounded up community resources, discarded materials and local
city services to reclaim the site. Oak barrels came from a local
merchant, who normally pays to have the containers carted away;
cinders for the paths came from the local coal-burning hospital;
boulders to line the shore for safety and seating came from a
subway construction site; two 20-foot long steel refuse containers
were slavaged and placed end-to-end to provide the hull of the
boat; telephone poles were contributed and stand as masts of the
boat and flag poles around the stage. Flags were salvaged from
museum banners and Lincoln Center exhibits. Planters and trash
receptacles were located at a city surplus yard.

The first concert was performed last week and the park enjoys
tremendous popularity with the community. The Grand Street
project is surely a prototype which could be copied along many
city edges.

The examples just shown tvDifv waterfront restoration generally
and in nearly all cases whether by including a plaza, promenade
or park in the design have vastly increased public access to the
urban waterfront.
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While a lot has been done, plenty more needs doing—a point which
both Coastal Zone Management and Heritage Conservation and
Recreation Service have begun to recognize.

The 1976 Amendments to the Coastal Zone Management Act included a
shorefront access planning element which requires state management
programs to develop "a planning process for the protection of
and access to public beaches and other public coastal areas of
environmental, recreational, historical, aesthetic, ecological
or cultural value." The language does not explicitly mention
urban waterfronts. However, all of the above characteristics can
be found in urban coastal areas, particularly historic, cultural
and aesthetic features. The regulations promulgated for the
planning element state that "special attention should be given
to recreational needs of urban residents for increased shorefront
access" echoing earlier Federal expressions of concern in this
regard by both the Stratton Commission and the Department of the
Interior regarding the need for recreation access in and near
urban areas.

The regulations specifically listed "urban waterfronts" as one
of the possible "other coastal attractions." As merely an
option on the long list of possible includions urban waterfronts
have not been properly underscored. However, the issue has not
been entirely ignored. A review of the state programs and draft
programs to date indicates that the majority of state coastal
zone boundaries include either all or some part of their urban
areas, for example, 100' inland as in the case of BCDC or the
inland border of a town as in tne case of Maine. Others use
1000' and some a county delineation. Most of the programs
policies address one or more urban coastal issues: ports,
economic development, recreation access, visual environment,
fishing industry, or priority of water dependent use. However,
the policies are for the most part general, and often bear only
scant relevance to actual methods of implementation. The issue
of reclamation and reuse of waterfront area, plus the provision
of access to and along the urban coastline have come to deserve
special attention, and 0CZM has recognized this fact. By the end
of the 78 fiscal year roughly 30 local waterfront projects will
be funded in 13 states representing a commitment of over half a
million dollars in seed money channelled through the state 305
and 306 grants to achieve the objectives outlined earlier. It
should be noted that we have not set out elaborate guidelines
for this apsect of the program, but have indicated our interest
simply in reaching these objectives.

0CZM hopes that these small $25-30,000 grants will serve a func
tion similar to those of the National Endowment grants which act
as catalysts or fill needed gaps where funding is not available.
The projects submitted cover a broad range of activity from con
ceptual planning through pre-engineering studies as well as
detailed architectural drawings and engineering specifications
(in cases where development funding can be assured). The majority
of the projects deal with the issues of waterfront access and
recreation either parks or marinas. The following examples will
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give an idea of the kinds of projects being funded by OCZM.

o In Norfolk, Virginia, a design and planning study
preliminary to construct a public shoreline walkway
and park area will be undertaken. Use of imaginative
bulkheading techniques will also be considered.

o In Gloucester, Massachusetts, final design and
engineering plans will get underway for park,
access and support facilities, including walk
ways and a wharf overlook, for observation of the
commercial fishing activity and will provide a
plaza for city festivals.

o In New Orleans, the city will do a feasibility study
and cost estimate of the redevelopment of Lincoln
Park—an old amusement park and beach with the
goal of providing new waterfront access.

Others take a look at more comprehensive waterfront management
for example Gulfport, Mississippi, will undertake to determine
economic feasibility and subsequent environmental impacts of
potential alternative developments in a portion of its Harbor
area to achieve a wide range of economic, transportation,
cultural, aesthetic, recreational and community service related
goals. Wilmington, Delaware, Calais, Maine, St. Mary's, Georgia,
all hope to develop comprehensive plans.

The redevelopment of an underutilized marine passenger terminal
and waterfront area for more people-oriented activities will be
studied by the city of Honolulu. Portsmouth, New Hampshire,
will do marine engineering and planning studies for mooring or
docking facilities.

Another apsect being considered in connection with these projects
is the potential link with other Federal funding sources,
particularly the Land and Water Conservation Fund. As in the
case of OCZM the Interior Department and the HCRS in particular
have been exhibiting increased interest in urban areas.

The recently published Department of the Interior National Urban
Recreation Study and the field reports singled out the recreational
potentials of urban waterfronts for discussion. Also noted were
the problems of highway barriers, lack of access, and the
popularity of urban fishing.

One of the options explored in this regard was to have the Office
of Coastal Zone Management make necessary administrative changes
to stress urban coastal zone management or amend the Coastal Zone
Management Act to provide increased supplementary funding to
coastal states and local jurisdictions to assist them in develop
ing urban coastal zone programs which include recreation, flood
plain management and other elements.
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On June 27 of this year a memorandum of understanding was signed
between OCZM and HCRS bringing broad areas of common concern to
light, the urban waterfront being a major one. Offices within
the two agencies have been working together in an attempt to
coordinate funding where possible, exchange information and per
haps hold joint workshops. Thanks to a CZM urban grant, the
city of Detroit, for example, is able to undertake the design
for several park sites already acquired with Land and Water Con
servation Funds from which they will get money for construction.
The OCZM monies are expediting the whole project enabling it to
happen at least a year earlier than anticipated. Detroit is
also participating in the Commerce Cities Program—a program
within the Department of Commerce designed to bring together
all various Commerce resources in developing a unified strategy
for solving city problems.

A project being funded by OCZM in Buffalo, New York, will enable
the city to move more quickly on a bike/pedestrian pathway along
the waterfront which will use DOT Federal highway funds for
construction.

We hope that through these projects we will learn imaginative
and effective ways of opening up and renewing the urban coast
and investigate ways to link various other Federal programs
together,so we can combine the resources to maximize the invest
ment, and expedite projects.

What Next?

What is the future of this facet of CZM melded with community
development, of taking a sow's ear and transforming it magically
into a silk purse, hopefully with some money in it? Will it
become a fad of the late '70's and early SSO's with some
successes but many ill-fated efforts? Can it really achieve the
contemplated golden objectives? We would be well advised to look
closely at the barriers to success and the problems that will
inevitably arise. Certainly redevelopment on the waterfront is
going to be expensive, perhaps more so than other parts of cities.
A heavy financial and moral commitment will have to be made by
public leaders. A working partnership between the business
community and municipal officials will often have to develop,
nurture and be maintained over time. Public apathy and relocation
problems alike will have to be overcome.

But with all of the actual and potential pitfalls, and recogniz
ing that many urban initiatives which are proclaimed nationally
often fail because they are less substance than rhetoric, we
believe that the redevelopment of urban waterfronts and all that
it can bring stand a good chance for success.

Why do we say this? Well, we think that a number of factors are
converging here which portend well:
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o Waterfront redevelopment covers a small, but
coherent part of any city's urban fabric. With
a limited geography upon which the public and local
planning agencies can focus there appears to be a
greater likelihood for success in "do-able" projects.

o The concept is politically attractive. While
execution of waterfront redevelopment may prove
to be vexing at times, there appear to be few
political liabilities for either office holders
or candidates at all levels of government in embrac
ing the principle. In fact, how could you gracefully
oppose it?

0 There is likely to be considerable bureaucratic
jockeying for a lead role. Given the fact that
this concept will command considerable political
support, the various agencies of government,
particularly at the Federal level, will probably
outdo themselves probably with considerable con
fusion and fanfare, in an effort to fund the plan
ning and implementation of urban waterfront projects,
thus carrying favor with Congress and with the
administration in an effort to stake out some
turf in a program that many might consider a "winner"
Look for the possibility of new legislative thrusts
in this area as well.

o Finally, the tremendous success that the more
notable waterfront redevelopment projects have
enjoyed will attract new private investment
capital to future projects. Investors are con
stantly looking for new real estate opportunities,
and what better opportunity than a location close
to existing downtown areas, where the public sector
may well bear a good part of the infrastructure
development costs and where large numbers of people
are likely to be drawn because of the amenities of
the shoreline.

While these may be the factors that seem to point toward success,
they probably are also all necessary ingredients to that success.
Thus, in order to reach those general objectives we spelled out
earlier, its important to recognize that we need "do-able"
projects which enjoy the support of a creative and cooperative
partnership among the political leadership, the bureaucracy
and the business and industrial community.

The years ahead will be interesting and exciting in this area.
We feel that they may well begin to make some modest, but
significant changes to the face of urban America.
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The Area

DETROIT RIVERFRONT LAND-USE PLANNING

Joseph L. Stearns, AIP

The physical area to.which this discussion is addressed
is an approximately 2% mile by hi mile strip of land
bounded by Jefferson Avenue on the north, the Detroit
River on the south, MacArthur Bridge (to Belle Isle) on
the east, and the new Renaissance Center complex, which
is at the periphery of the Detroit Central Business
District, on the west.

This strip of land is Detroit's oldest industrial area,
sometimes called the Potomac Industrial District, but more
often referred to, as it is hereafter in this report, as
the East Riverfront. Having been first developed shortly
after the civil War, it still contains many of the origi
nal industrial buildings. Gradually over the years new
facilities were added, primarily industrial, including
cement plants, port facilities, major pharmaceutical and
rubber tire plants and miscellaneous small manufacturing
and warehousing facilities. At the present time -
although increasing land values, need for more space,
access problems and other factors have caused a few firms
to leave - most of these industrial activities remain and
are, at least presently, economically viable.

Undoubtedly, the single most significant event of the
past few years affecting this area was the building of
the Renaissance Center. This massive project, consisting
of a 70-story hotel surrounded by four 39-story office
towers and an enclosed shopping mall with some 300,000
square feet of shops, restaurants and lounges, has been
said to be, at a total cost in the range of $370,000,000,
the most expensive private development project of its
kind ever undertaken. Although there have been some
important concrete results of the building of Renaissance
Center (or "Ren Cen" as its name has inevitably become),
the more significant impact has been its effect on policy
attitudes.

Senior city Planner 33 Stearns
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At the time Ren Cen was proposed, about 7 years ago, there
was a desperate need for any kind of economic development
activity in the City. Our population had dropped by some
150,000 since the 1960 census, business was leaving,
commercial areas were dying, unemployment was off the
charts - in short, the City was struggling for survival,
and Ren Cen was viewed as nothing less than a miracle.

So, Ren Cen was built, and with a minimum of bureaucratic
delay. (Given the climate, it is nqt hard to see how
planners and City officials were disposed to accept the
Ren Cen proposal on the loosest of terms. One does not
"look a gift horse in the mouth", and although some
planners recognized certain urban design violations that
would be perpetrated by the development of the Ren Cen
plan, no one was prepared to be picky about "details" and
perhaps kill a project that could single-handedly turn the
City around.) The economic impact of Renaissance Center
has, in fact, been tremendous. Convention bookings are
soaring, land values have doubled around the project, and
other developments in downtown Detroit that could be
considered spin-offs from Ren Cen have given rise to a new
optimism that was inconceivable just a few years ago.

And with the new prosperity has begun to come a new concern
for quality and amenities. As recently as 2 years ago,
the overwhelming objective among City officials was
economic revitalization, and the approach was a rather
straightforward one of promoting business and industrial
expansion. Now, the economy is still a major concern, but
because we are somewhat less desperate for basic survival
we are starting to look for more creative ways of

stimulating the economy. It has begun to occur to us that
not only are commercial and industrial activities needed,
but good quality housing in fine neighborhoods, good
schools, good parks and recreation facilities - i.e. the
total urban environment - is important to attract the
sound residential base that is so critical to the overall

health of the community.

It is this new concern for not just business expansion but
for creating the best possible overall urban environment
that has elevated the development of the East Riverfront
to a higher priority than it has ever enjoyed before.
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The Issue

The cause for concern about the East Riverfront area has

come about as a result of the new policy attitude. Now
that we can afford to think beyond the question of
immediate survival, it has become painfully obvious that
the East Riverfront is a woefully under-utilized, or
perhaps more accurately mis-utilized, urban resource. The
Detroit River is by far the most important natural physical
feature in the City, and as such it is essential to the
overall objective of maximizing the City's environmental
potential that it be developed to its best advantage.

Currently its uses are largely industrial. The industries
are basically healthy and therefore an asset to the City.
So we don't want to lose them. But the vast majority of
them are not water-related, i.e. they don't need to be on
the riverfront - they are there by historical accident.
And their being there severely limits accessibility to the
river's edge (a few hardy souls do manage to find a place
to fish between the factories), and other types of
development are viewed largely as incompatible with
industrial uses. Nevertheless, the industries are there,

and it will take considerable and deliberate effort to

cause the land-use situation to become otherwise.

All indications from the point of view of correct land-use
planning, however, are that the East Riverfront should be
developed primarily in housing and recreational uses
relating to the Central Business District, with generous
easily accessible open spaces at the river's edge.

As is the case with many older cities, the waterfront is
at once its primary natural asset and its most difficult
land-use problem. And it is a problem that must be
resolved in the very near future since, as a result of
Detroit's new prosperity and the existence of several
recently formulated industrial development incentive
programs, there is increasing development and expansion

activity currently underway in this area.

The Options

In the face of this pressing issue, 3 basic possible
policy directions emerge.
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First, and certainly easiest, would be the laissez faire
or non-policy approach. This would amount to maintaining
services and passively encouraging continued industrial
use. This would be politically safest in the short run,
maintaining the status quo and probably resulting in some
near-term expansion of these economic functions. In the
long run, however, two possibilities seem likely. First,
without public intervention, the area could remain
industrial by virtue of the gravition of the industrial
mass already there. This would not be all bad, of course,
since industry and industrial growth are important to the
City. The unfortunate aspect of this outcome is that
this particular area is so located that it is perhaps the
prime site for badly needed residential development
related to the downtown area as well as recreational

access to the river's edge. A perpetuation of industry
here would be a key opportunity for urban revitalization
forever lost.

The second possible outcome of the do-nothing approach
could be a long period of decline and deterioration as a
result of obsolescence of existing industrial facilities,
a lack of cheap, assembled land for modern plant
construction, and a general slow-down in the manufacturing
sector. Conversions to other uses would be made difficult
by the fact that any private redevelopment efforts would
be severely hampered by land assemblage and land-use
compatibility problems. A spontaneous change from
industrial to other uses would be a slow and difficult
process without government intervention.

A second basic approach would be to embark upon a rather
monstrous renewal program. Industries could be relocated
en-masse and replaced with parks and housing. But unless
some enormously well-funded new program became available,
the cost would be prohibitive, and some important
industries may be lost in the process. Also, the risks
would be considerable since the market for new housing in
this area has not been fully determined or appreciated.

The third and preferred approach would be one of long-
term commitment to planned incremental change. The
remainder of this paper deals with the various elements
of the planned incremental change approach as proposed
for Detroit's East Riverfront area.
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The Plan

As explained above, neither the do-nothing approach nor a
wholesale clearance-redevelopment project are acceptable
policy stances for this critical area. It is of vital
importance that the full potential of the East Riverfront
be realized. That potential lies largely in housing and
recreational uses.

The need for recreation and the natural assets of a

waterfront location are obvious. Two major factors that
are almost universal in waterfront planning efforts are
open space on the water near highly populated areas and
access to the water. This planning proposal fully
considers these needs and provides for them.

The need for housing is perhaps not so apparent since it
applies particularly to Detroit. There is a serious
deficiency of quality housing in and near downtown, and
this deficiency is increasingly viewed as a critical
impediment to further revitalization of the Central Area.
Just recently, a potential developer of a major new
downtown commercial center cited the need for a solid

residential base before he can proceed with any such
project. Others have voiced similar positions. What
Detroit does not have to any significant degree is middle
and upper income housing designed for that growing sector
of the metropolitan population that want an urban
environment and lifestyle. One thing Detroit could offer
that its affluent suburbs cannot is just such a
residential environment, close to downtown, close to the
water, and close to various transportation choices. The
time is right for Detroit to emphasize its potential as a
place to live. Crime is down, the economy is up, the
schools are improving with major new innovative programs,
and new development is making the City, especially
downtown, an exciting place to be. And the attraction of
the suburbs is losing some of its sheen: housing is
impossibly expensive, the schools and other services aren't
always what they've been cracked up to be, and the
automobile lifestyle - with most families needing two or
three of these financial sponges we call cars with their
accompanying insurance policies, gasoline bills and repair
ripoffs - is starting to make less and less sense to many
suburbanites.

Thus, it is a good bet that high-quality housing - where
people could live in a beautiful riverfront setting within
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a short transit hop or even walking distance of sailing,
swimming, boating, parks, hundreds of shops, and the office
building where they spend 5 days a week - is where Detroit
should make a major investment. The housing situation is
often a primary consideration in the decision of where to
locate a firm, so an emphasis on quality urban housing
could have big payoffs not only for its own sake but in
the area of economic growth as well.

Planned incremental change is the proposed approach for
transforming the East Riverfront from an industrial to a
housing and recreational area. One of the key elements
in this approach is the probable necessity for some
heretofore rather unorthodox mixes of land use.

Not too many years ago, the conventional wisdom of those
involved in urban development - planners, architects,
builders - was that separation of land uses was essential
to sound residential communities. We looked at unplanned,
unzoned areas in older cities and concluded that these

"mixed-use" areas were disorganized and unstructured and
therefore unsuitable somehow for the organized, structured
creature that we perceived ourselves as being. The very
term "mixed-use" described a dragon that had to be slain
by the knights of modern planning.

And so they set out with their master plans, zoning
ordinances, and subdivision regulations in their quest to
develop clean, sparkling, uncluttered communities of
rigidly separated areas of activity, and they succeeded
magnificently. The vast sprawl of suburban growth that
developed over the past 30 years or so has almost without
exception, until very recently, conformed to this model.

It has only been during the past decade or so that a
ground-swell of resistance has begun in reaction to the
sterile, uninteresting environments created by these
planners of human order. And we now see a significant
trend, especially among younger people, of seeking out
environments where commercial, residential, and public
uses are mixed together in an environment that provides
interest and stimulation, not to mention convenience, for
the resident. Today's "conventional wisdom", at least
for redevelopment of older urban areas, is in fact to
provide a fairly heterogeneous mix of residential,
commercial, office, public and recreational uses in a
single integrated project.
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But a key taboo which remains from the "sterile community"
movement is the prohibition against mixing residential and
industrial uses. And there is in fact good reason
generally to observe this convention. Industries can be
noisy, dirty, and unsightly and can produce smoke, odors,
and heavy truck traffic. Industries having these
characteristics are called "abrasive" and usually fall
within the category of "heavy" industry. But not all
industries are abrasive or heavy and those that are not can
exist among residential structures and not be objectionable
In fact, they can even provide a certain interest and
complexity to the environment much like that provided by
commercial and other uses. In the area in question in
Detroit, many of the industrial buildings have a certain
attraction and charm in their own right, and often have
historic significance as well. In addition, many of the
industrial activities are interesting and could add
positive stimulation as part of a living-learning
environment for children and adults.

This principle, that residential uses can be successfully
integrated into certain types of industrial development,
is one of the key elements of the land-use planning concept
presented herein.

In the planned incremental change approach for the East
Riverfront area, land and buildings are changed on an
opportunity basis from less desirable to more desirable
uses according to a plan which allows for maintaining
healthy industries while acquiring and clearing or
converting obsolete ones.

Planned incremental change involves a gradual transition
of use of both land and buildings, since many of the
buildings are valuable historic artifacts, adaptive re-use
will play a major role. In fact, many of the older
industrial buildings are particularly obsolete for modern
industrial processes and are at the same time particularly
well-suited to conversion to residential use. Thus, even
in the most remote possible future, representing a total
changeover of use from industrial to recreation and
housing, many existing buildings will remain.

In the paragraphs below, various other"considerations in
the proposed planning/development process for the East
Riverfront are discussed.
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Relocation. Since the basic action involves incrementally
replacing industry with other uses, it is important that
areas elsewhere in the city be identified where viable
industries can relocate. This should be a separate ongoing
program, not only for the benefit of the East Riverfront
but for other redevelopment areas and for general
opportunity purposes. Land should be acquired on an "as
available" basis, assembled into parcels large enough for
modern industrial use, provided with needed improvements
and held as interim open space (perhaps with temporary
uses such as industrial storage) in a condition of
"instant readiness" for those occasions when an

industrialist approaches the City with an immediate need
for industrial land. More than once this has happened and
the developers have gone elsewhere because the City
couldn't deliver or identify a suitable site.

Inventory/Analysis. Since a primary element of the
incremental change process involves adaptive re-use of
structures and a finely tuned mix of residential and
industrial uses, it is crucial that a thorough and
detailed inventory and analysis be undertaken to determine
which particular structures are suitable for adaptive re
use and which parcels would be suitable for new
residential construction. In the case of the former, the
building should be one that is vacant or occupied by an
industry that can be feasibly relocated within the City.
Also, of course, it should be a building that is suitable
for conversion to residential use. In each case, the
building or property in question should be located in a
spot where environmental standards can be met. Thus, the
inventory/analysis phase must be carried out in a very
thorough manner.

Land Banking. Inherent in the process of "planned"
incremental change is the fact that the "plan" can never
be a static thing but must remain adaptable and flexible
enough to accommodate a number of different end states,
depending upon the result of the many combinations and
permutations of individual private decision. Thus, the
exact configuration of the ultimate land-use patterns are
in a constant state of adjustment depending upon the
constantly changing circumstances. The planner often
cannot know the exact use to which a piece of land will
ultimately be put. So when such a property does become
available, it should be land-banked, that is acquired and
held as interim open space. Depending on their particular
location, these parcels could be put to needed temporary
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uses as industrial storage or parking, planted with
buffering foilage or landscaped for recreational use. In
any case, it would be clearly understood that the uses are
temporary and could change to a different, permanent use
once the proper final development plan for the area becomes
clear.

Performance Standards. The key to land-use compatibility
is not "use" per se but the effects of that use on the
surrounding environment. Some industrial uses are
consistently "bad neighbors" and others are not. But it
is the particular design and operation of a given
industrial firm and its physical plant that determines
whether that use is abrasive or not, rather than its
general land use classification. Thus, certain uses
classified "heavy industrial" may in fact have better
environmental performance characteristics than certain
other uses classified light industrial, commercial, or
even institutional. Performance characteristics should be

carefully determined in the inventory/analysis phase and
unacceptable locations for residential uses plotted in
relation to these. In addition, means should be explored
to reduce abrasiveness, i.e. improve performance
characteristics where necessary. Reasonable standards
should be set for environmental performance and acceptable
ways of meeting these standards worked out. Particular
environmental performance characteristics include noise,
smoke, dust, odors, truck traffic, and just plain ugliness
(visual pollution). In most cases, most of these

characteristics can be improved upon. Insulation, filters,
screening, traffic planning, and perhaps internal changes
in processes can all help. In actuality, there are only a
very few facilities in the East Riverfront area whose

environmental performance characteristics are not either
acceptable or correctable, such that they would be
compatible with residential uses. These facilities could

be "planned around" and/or eventually relocated. But they
need not seriously obstruct the proposed planned
incremental change process.

Physical Framework. Although detailed land use configu
rations must evolve over a period of years and reflect a
complex mix of private and public decisions, a general
framework by which these decisions are constrained should
be provided. The major elements of this framework would
include a trafficways plan identifying thoroughfares and
collector streets and designating truck routes, an
integrated and continuous system of permanent open space
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providing both visual and physical access to the water's
edge at convenient intervals as well as a natural barrier
between land use districts, a rapid transit system, and
certain designated major permanent facilities.

Many of these framework elements are now identified, but
the complete system has not yet been finalized. There will,
in fact, be some aspects even of the framework plan that
must be assigned more than one possible future.

Design. Although good urban design is a matter of
sensitivity to virtually every impact of every decision in
the entire planning process, there are a few general
guidelines that can be set forth as a "checklist". First,
accessibility is of crucial importance. The river's edge
should be generously accessible by foot and bicycle.
(Automobile accessibility is important also but must be
carefully controlled.) Second, a rich visual environment
is important. The East Riverfront is a wealth of varying
visual experiences. These should be emphasized so that
the observer moving through the environment experiences a
wide range of visual stimuli. The industries, the parks,
the little restaurants and cafes that appear here and
there, the variety of housing, etc., should all work
together to make this an intensely interesting area. Third,
high visibility should be maintained. The riverfront
should be a very visible, inviting place from the various
points of access or "gateways" as the more important of
these are sometimes called. Also, high visibility is
necessary for the natural surveillance that is so important
in discouraging crime. Fourth, a sense of visual order
should be maintained so that the user does not feel

confused or disoriented by a totally unstructured environ
ment. Rich diversity within an ordered framework is the
key. Fifth, a reasonable complement of amenities should be
provided. These would include well-designed lighting,
shelter, drinking fountains, benches and tables, signs and
maps, comfort stations and other such furnishings.

Current Interest. Several recent events have occurred that

indicate that this proposed program of planned incremental
change can work in this area. First, the City has just
received Federal funding to acquire some parkland on the
East Riverfront as a step toward an eventual system of
"linked riverfront parks" along the entire length of the
riverfront, a concept which enjoys wide support. Second,
the large Parke-Davis pharmaceuticals firm, which has a
major plant on the East Riverfront, has been working jointly
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with the City to improve their area and provide more open
space and riverfront access. Third, the most current plans
for a rapid transit system in Detroit now include a line
which would go through the East Riverfront area, providing
major new stimulation for housing and other development.
Fourth, there have been several serious inquiries by
private developers recently relative to converting older
industrial buildings to other uses. With support from the
City in terms of adopting policies guaranteeing
environmental protection and providing a framework plan,
incremental change to desired uses may prove to be a
development activity with risks acceptable to the private
sector.

The Presentation

The proposed plan itself, as it has evolved thus far,
would be presented as a set of overall development policy
guidelines, a description and policy recommendations for
each of several specific areas called "planning units" and
a set of 3 "possible futures" maps. The 3 possible futures
represent different land-use patterns - all desirable or
at least acceptable - that could result from carrying out
the stated planning policy recommendations under different
sets of assumptions regarding future trends and conditions.
The different possible futures are ordered such that the
first is the most likely short-term (5 years) future; the
second is longer range and represents a greater departure
from existing land use, and the third represents the
longest range, the greatest change, and the most ideal
future. The set of possible futures maps can be seen in
two ways. First, each map could be seen as a separate,
acceptable end-state resulting from policy implementation
under a certain set of conditions. Second, the maps could
be viewed as a staged process, maps 1, 2 and 3 being the
first, second, and final stages of development. There are
exceptions to this second concept of the plan. Since many
parcels are suitable for more than one future use - indeed,
this is the major reason for presenting more than one
possible future - each of the 3 possible futures maps may
show a certain parcel in 3 different permanent uses. The
staging concept applies primarily to situations where one
use gradually encroaches into another or where land with
obsolete current uses is cleared and "land-banked" or held

as interim open space for future development opportunities.

The photograph on the next page illustrates how the mapped
portion of the final plan might appear.
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PHOTOGRAPHS OF STUDY MAPS OF DETROIT'S EAST RIVERFRONT AREA

(Note: The plans for this area have not yet been finalized.
These maps are illustrative only and are reproduced here to
help the reader visualize the presentation format. The maps
as well as the views expressed in the preceding text are
solely those of the author.)
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LAND USE PLANNING FOR THE TOLEDO HARBOR AREA

by

Barry F. Hersh
and

David Hanselmann

Elements of Port Planning

The ports of the Great Lakes, such as Toledo, are an important
part of that region's transportation system. In 1976, over 200 million
tons of cargo* were handled in the numerous commercial U.S. ports
which dot its shorelines, which have been termed the nation's 4th sea-
coast. The Port of Toledo handled over 25 million tons of cargo in
1976, more than any other Lake Erie port.

Toledo, typical of many of the region's largest cities, developed on
the shoreline, with its harbor serving as a vital part of the city's
economy. As in other harbor cities, expansion and change occurred as
the population grew westward and technological advances wrought changes
in commodity patterns and transportation modes. One change, with per
haps the most far-reaching consequences for modern Great Lakes harbors,
did not occur until 1959. Completion in that year of the Great Lakes-
St. Lawrence Seaway System linked the Great Lakes to the oceans for
long, deep-draft vessels.

Meeting the requirements of such large vessels and the ever-increas
ing quantities of cargo carried by them for transshipment or processing
in harbor areas has stimulated economic development, but also created
conflicts with other uses and values of harbor areas. Port planning
must consider facilities needs, economic factors, navigation improve
ments, and environmental impacts.

Increasingly larger land areas are required for cargo handling, bulk
storage, and warehousing, and for links to railroads and highways, for
industrial processing, and for some manufacture, e.g. ship building.
Residential areas and business districts have grown along with ports
and in many cases now pose limits to port expansion. Older port indus-
trial areas, particularly those on narrow strips of land, are often

-U.S. Department of the Army, Corps of Engineers, 1976 Waterborne
Commerce of the United States, Part 3, Washington, D.C.

Barry F. Hersh, A.I.P., is Planning Coordinator for the Toledo-Lucas
County Plan Commission. David Hanselmann is with the Ohio Department
of Natural Resources, Coastal Zone Management Section.
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antiquated and inadequate for modern port development, but remain in
place limiting public access to the waterfront and adversely affecting
nearby neighborhoods.

Simultaneously with the increased need for port activity areas has
been increased environmental and recreational concerns for the water
front. The Great Lakes region waterfronts provide excellent sites for
popular water-oriented recreation, especially pleasure boating. Some
port activities have an adverse impact on the natural environment.
Creating and maintaining shipping channels and berthing areas disturbs
aquatic habitat; disposal of spoil materials usually exacerbates the
impact. Shallow areas and wetlands are frequently filled to provide
space for land activities with resulting loss of important fish habitat.
Port-related industries frequently discharge pollutants to the air and
water.

The balancing of these conflicting land uses is one of the key
issues facing today's coastal zone management program and harbor area
planners.

Closely related to those conflicting land use issues is the distribu
tion of funds for harbor improvements. The Toledo port, again similar
to other ports, has a specially created Port Authority to finance major
shipping related improvements. The U.S. Army Corps of Engineers main
tains most harbor channels and the Economic Development Administration
finances certain other port projects.

The financing problem is a critical one for a port to solve, for
larger ships and new cargo handling technologies must be accommodated
for the port to remain competitive with other ports and alternative
transportation modes. Funding for related transportation improvements
is an especially critical problem for Toledo.

Recreational land acquisition and development is funded by local
governments, state agencies, and by the U.S. Department of the Interior.
Such acquisition is required for improved public access and enjoyment
of water-oriented recreation. Environmental protection is also expen
sive, and the U.S. Environmental Protection Agency often is involved.

Decisions concerning major capital expenditures are thus closely
intertwined with land use policies. A coordinated coastal area land
use concept is necessary to balance conflicting land uses, and provide
a sound basis for major governmental expenditure.

The Coastal Zone Management Program represents a unique opportunity
for the planning of ports such as Toledo. CZM represents a legislative
mandate, an opportunity for regional cooperation, the commitment of
financial resources, and a new orientation for land use coordination on
the riverfront.2

2
'•A description of the Ohio Coastal Zone Management Program is included
in Addendum A.
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Port of Toledo

The Port of Toledo and the adjacent harbor area are faced with all
of these issues. The Toledo-Lucas County Port Authority owns and
leases out over 4,000 acres of land and facilities; it also coordinates
port activities over a much larger area. The U.S. Army Corps of En
gineers maintains a 27-foot channel 18 miles through Maumee Bay into
Lake Erie, as well as a 7-mile channel up the Maumee River. Forty-one
piers, docks, and wharves are in the area, with major expansions under
way. Interspersed along these miles of river and lakefront are commer
cial, residential, and recreational areas, some of which pose limits to
port expansion. Efforts are underway by the City of Toledo to expand
public access and recreational use of the river, bay, and shorelines.
Another port and environmental issue is sediment dredged from Toledo
harbor channels which total more than all other Lake Erie ports. Water
quality has been degraded and habitat lost through both open lake and
confined disposal sites. Transportation access and other improvements
are necessary to maintain and expand trade; however, a recent port
authority tax levy was defeated. Coastal Zone Management Program is
attempting to help Toledo and other Ohio ports deal with all of these
important issues.

Two related efforts to deal with these issues have recently been
made in Toledo and are discussed below. The first, now in place, is
Maumee River Overlay Zoning District, and the second is the preparation
of a comprehensive plan for the riverfront, being done through the sup
port of the Ohio Coastal Zone Management Program.

The Maumee Riverfront Overlay Zoning District

While the City of Toledo is not as far advanced in the actual re
development of its waterfront as some other cities, an unusual type of
land use control has been developed that will hopefully lead to the
successful balancing of land uses and redevelopment of the waterfront.

The initial impetus for the improvement of the Maumee Riverfront
can be traced back to the preparation of the far-sighted, if somewhat
unrealistic "Toledo Looks to the River" report in 1975.3 This study,
prepared for the Toledo Department of Natural Resources, proposed an
extensive riverfront park acquisition and development program. While
the study was only accepted in concept, it did focus attention upon
the recreational and environmental potential of the Maumee Riverfront.

In 1977, the development of a bulk cargo facility on a narrow in
dustrially zoned strip, which adversely affected the surrounding neigh
borhood, focused a more intense kind of concern upon the riverfront.
Finding that the 30-year old zoning of the site did not provide for any
type of public review of the proposal worsened the situation.

Almost simultaneously, a major effort for downtown revitalization
was beginning, which featured the location of a new corporate head-

•3"
City of Toledo Department of Natural Resources, Toledo Looks to the
River, 1975.
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quarters building on the riverfront. The river, particularly a drama
tic new downtown riverside park, is to be a key element of the largest
single Urban Development Action Grant in the nation, and a key to CBD
revitalization.

Responding to public support for riverfront planning and controls,
and trying to gain maximum advantage from public and media attention,
the overlay concept was proposed. This concept, as eventually prepared
by the Toledo-Lucas County Plan Commissions, called for some form of
review for any major physical changes within the riverfront area, using
the Coastal Zone Boundary as the district boundary.

The Maumee Riverfront Overlay Zoning District is based on the posi
tion that riverfront land shall be reserved for uses that require or
gain maximum advantage from waterfront location. The Overlay Zoning
divides the riverfront Into three broad categories: water-oriented in
dustry and commerce; recreational-residential; and shared use.4 In the
industrial category, consisting almost exclusively of existing indus
trial areas, only a site plan review of major improvements is required.
This relatively mild control is aimed primarily at improving public
access, environmental and aesthetic quality. This approach was accept
able to the major industries on the river, unlike the more idealistic
and recreation oriented "Toledo Looks to the River" concept.

The second category, recreation-residential, consisted largely of
areas currently residential or recreational in actual use. This in
cluded areas earmarked for park acquisition. This category has the
strictest controls, Including use review (meaning that the proposed
project can be completely denied regardless of the underlying zoning)
as well as site plan review. Industrial use is not completely forbid
den, but can be permitted under special circumstances.

The Overlay Zoning ordinance itself includes the criteria for re
viewing projects. This is particularly important in the third category,
shared use, which provides the greatest latitude in review. The
"Toledo Looks to the River" study, which provides some planning basis
for the overlay zoning, 1s generally least useful in these controversial
areas. The shared use areas represent the areas of greatest conflict,
and in which additional planning is needed to support strong land use
controls.

The legal basis for the overlay zoning concept lies mainly in the
precedent developed by many communities for historic preservation dis
tricts and flood plain control. Use of an overlay concept, literally
in addition to the existing zoning, is a relatively innovative imple
mentation technique for coastal zone management.= A particular advan
tage of the overlay zoning is that it can be placed in effect relatively

a

The complete text of the Maumee Riverfront Overlay Zoning District is
included in Addendum B.

5See Meshenberg, Michael J., "The Administration of Flexible Zoning
Techniques," American Society of Planning Officials, 1976.
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quickly, far more rapidly than a comprehensive rezoning of the entire
riverfront.

To date, approximately nine months after its adoption, the Maumee
Riverfront Overlay Zoning has been a limited success. Interestingly,
the site plan review procedures in the industrial areas has been most
successful, improving the quality of design and resulting in private
provisions for public access. No project has yet been denied on the
basis of the overlay zoning though several have been discouraged and
never pursued in partial response. One notable failure has been the
expansion of a bulk storage area immediately adjacent to downtown. As
a continuation of a previously existing use not requiring any new per
manent construction, the storage of a large amount of coke could not
be reviewed. This case is being reviewed and an amendment to the ordi
nance being prepared.

Another provision of the ordinance, added by the Toledo City Coun
cil, wasan eighteen month sunset clause. This provision, making the
ordinance technically temporary does strengthen its legal status, mak
ing it somewhat similar to a moratorium. Another purpose is to insure
that more detailed planning for the riverfront occurs and results in
implementation including improved land use controls.

Planning and Analysis

The Coastal Zone Management Program is being utilized to prepare a
comprehensive and detailed plan for the Maumee Riverfront. This plan
will provide a basis for the improvement of the Maumee River Overlay
zoning and the implementation of permanent land use controls.

A particular emphasis of the Coastal Zone Program is to provide a
detailed analysis of those areas designated for shared use under the
overlay zoning. As noted, these areas are the most controversial, and
where the greatest latitude and need for review criteria occurs. The
Toledo-Lucas County Plan Commissions are utilizing a modified version
of the Land Use Allocation System in considering the shared use areas
of the Maumee Riverfront.

The Land Use Allocation System is an approach developed by the Tol
edo-Lucas County Plan Commissions for determining the most appropriate
land use for any given parcel of land.6 This technique represents a
quantification of the basic planning concepts of preparing goals, ob
jectives and policies to determine land use.

Goals, objectives and policies are represented through criteria
utilized in evaluating each parcel. The simplified, non-computerized
system developed a total of ten factors, five natural resource capa
bility factors, and five man-made suitability factors. These factors

6Land Use Allocation System, a pilot project, Toledo-Lucas County Plan
Commissions, July, 1976, and Land, a Non-Renewable Resource; McFarland,
Margaret, Practicing Planner, March, 1978.
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had been revised in use for different jurisdictions or types of area.
These criteria are used in determining whether each land parcel should
be residential, commercial, industrial, or recreational /open space in
use.

A revised group of criteria has been developed for considering land
within the riverfront overlay district. These criteria include natural
resource capability factors; soils, topography, flood plain, vegetation
and added special factors for erosion potential, wetlands, and wildlife
habitat. Similarly, the man-made suitability factors are modified:
large ship channel access, small boat water access, archeological and
historical sites are added to the conventional factors of vehicular
and rail transport and adjoining land use.

Each parcel will be scored based upon these criteria. The scoring
is done largely by the planning staff, with input from the Ohio Capa
bility Analysis Program (a largely soils-oriented computerized natural
resource inventory being utilized throughout the Ohio coastal zone and
other locales), plus technical assistance from the Port Authority staff.
A review committee, including major port industries, as well as environ
mental groups and citizens,will participate throughout the process.

The total demand for each type of use is also considered. The eco
nomic market for water-oriented industrial, commercial, and residential
uses are being evaluated with the assistance of the Toledo Economic
Planning Council. The need for riverfront park and open space is being
considered with the advice of the Toledo Department of Natural Resources
and environmental specialists.

The designation of each of the major land use categories then be
comes part of a cohesive plan. Major industrial development, for ex
ample, has long been earmarked for the Port Authority facility being
created by dredge spoils at the mouth of the river. As the last major
dredge spoil site approved in Lake Erie, the eventual size and future
of Port Facility Number Three is its own issue. But LUAS must address
the future of other industrial areas, particularly antiquated facili
ties existing near residential neighborhoods. In some cases, such areas
may be phased out for industrial use; the economic as well as environ
mental and aesthetic advantages of other types of use outweighing in
dustrial potential under the LUAS criteria.

Planning the acquisition of coastal zone lands for public open
space is limited by the financial resources available. The LUAS desig
nation of these sites must be measured in terms of their contribution
to the environmental and aesthetic quality of the river, with unique
habitats being a major factor. Potential recreational use is another
key factor. The beneficial potential in gaining public access through
private as well as public development, shown by the Overlay Zoning, is
also considered.

Riverfront commercial and residential sites will be designated in
close co-ordination with downtown development and neighborhood planning
programs. The LUAS system is a mechanism that indicates the most ap
propriate land areas for each of these uses. LUAS results are not au
tomatically followed, but used as a guide.
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The total purpose of the Land Use Allocation System 1s to provide
a definable, defendable, basis for controlling land use along the river
front. LUAS is not only readily understandable and objective, it is
being specially geared to deal with coastal zone and water-oriented use
Issues.

The comprehensive plan based upon the LUAS system will be utilized
and implemented through future revisions to the Toledo Zoning Ordinance,
as well as in determining priorities for capital expenditures. The
sunset clause built into the Overlay Zoning mandates the plans use in
future land use controls.

Future land use control may remain in an overlay zoning format, or
may be built Into revised or specially created zoning categories that
adequately deal with riverfront planning issues. Certain features of
the overlay zoning will be retained, including site plan review for all
major projects on the riverfront, provision for public access from pri
vate .development and strictly reserving the waterfront for uses that
require, or gain strong advantages, from location on the water. In any
case, the controls will be based upon a comprehensive plan, accomplished
largely through the coastal zone management program.
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ADDENDUM A.

OHIO COASTAL ZONE MANAGEMENT PORT PLANNING PROGRAMS

State agencies in Ohio have made few efforts to coordinate port
planning and development; generally their role has been one of review
and support of specific projects. Chapter 4582 of the Ohio Revised Code
permits municipalities, townships, and counties to establish port auth
orities. Planning is generally coordinated with local government
unit(s) which establish the port authority.

The approach of Ohio's CZM Program to port planning and development
is: (1) to identify aspects of harbors which serve the broad public
interest, as well as those aspects which adversely impact that inter
est; (2) to identify efficient means of project review at the state and
federal levels based on (1); and (3) to support efforts by local com
munities and ports to devise and implement plans which actively pro
tect the public interest while promoting the economic viability of the
port. This approach should coordinate port planning to an extent which
will protect coastal resources, but still support and allow control of
land use patterns. The CZM Program, in addition, will support continued
efforts of the Great Lakes Commission to provide a regional perspective
of port issues to aid Great Lakes ports in planning and development.

Examples of local port projects which Ohio's CZM Program supported
during program development include:

Cleveland - economic impact analysis

Fairport Harbor - economic analysis and plans for recrea
tional use

Conneaut - analysis and plans for recreational use

Sandusky - plans for redevelopment of harbor area

Lorain - recreational plan for harbor area

Ashtabula - analysis and plans for recreational use

Huron - plans for development of dredge spoil disposal site

Toledo - land use analysis and plans

The CZM Program has compiled a report, "Ohio's Lakef Ports: Facilities,
Cargo, and Problems" to summarize the status of those ports. Also, an
analysis of economic impacts of Ohio ports on local communities was per
formed using Schenker's methods from a study of the Port of Milwaukee.?
All of these CZM Program efforts are aimed at maximizing public benefits
from a very important Great Lakes asset, protecting the associated re
source base, and supporting efforts of port planners and managers to
keep Lake Erie ports prosperous.

Schenker, Eric. 1965. Economic Impact of a Port onan Urban Community.
Papers of the Sixth Annual Meeting. Transportation Research Forum.
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ADDENDUM B

ARTICLE XXVI

MAUMEE RIVERFRONT OVERLAY DISTRICT

SECTION 9-26-1 Creation of District

The Maumee Riverfront Overlay District, which may be referred to as
the MR-O, is hereby created as an overlay district to be applied to
such lands related to and adjacent to the Maumee River and Maumee Bay
as the Council of the City of Toledo may designate by ordinance. The
MR-O District boundary, after designation by Council, shall be shown on
the zoning map as an overlay so that the underlying zoning district
will remain legible.

SECTION 9-26-2 Effect of District

The MR-O District may have the effect of modifying the requirements,
regulations, and procedures applying in existing districts or districts
thereafter created and remaining after the MR-O is superimposed, pursu
ant to the following regulations in Article 26.

SECTION 9-26-3 Purpose and Intent

The Maumee Riverfront District is of special and substantial public
interest because of its location along the lower reaches of the major
river in the region. The river is a visual, environmental and transpor
tation resource affecting substantial portions of the City of Toledo
including many neighborhoods, the Central Business District, numerous
parks and several areas designated or with the potential for redevelop
ment. It is the general purpose and intent of these regulations to
provide for maximum public benefit from the further development of the
riverfront area, through a combination and sharing of land uses. It is
further the intent of this ordinance to provide for public impact,
improved scenic and aesthetic controls, improved transportation co
ordination and capability, and the beneficial coordination of residen
tial, recreational, commercial, and industrial land uses.

It is further the purpose and intent of this ordinance:

a) To promote within the areas designated principally for residenial,
park, and water-oriented recreation uses a superior level of public
access, convenience, comfort, and amenity; to encourage safe and
efficient pedestrian and vehicular access, to provide adequate parking,
to preserve and enhance principal vistas and visual relationships,
and to promote a beneficial relationship between the waterfront area
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and adjoining areas. Such designated areas located within the MR-O
District are:

1. Downriver from the Craig (1-280) Bridge on the northwesterly
side of the river, excluding the area fronting on the easterly side
of Summit Street between Troy Street and the Toledo Terminal Rail
road tracks northeasterly of Suder Avenue to a depth of 200 feet,
more or less, easterly from Summit Street to and including the Con
Rail Railroad siding running generally parallel to Summit Street.

2. Upriver on the westerly side of the Maumee River from the
centerline of Maumee Avenue extended southerly in a straight line
to the river.

b) To encourage and foster within areas designated principally
for commerce and industry, water-oriented commerce and industry and
to consolidate and unify such development in locations with adequate
land area and access capabilities.

Such designated areas, within the MR-O District, are:

1. Downriver from the Craig (1-280) Bridge on the east side of
the river, except within 100 feet of Consaul Street between Front
Street and the Maumee River, and within 50 feet of Front Street be
tween Esther Street and York Street.

2. On the westerly side of the river between the Penn Central
(formerly New York Central) Railroad Bridge and main right-of-way
into and through the middlegrounds and the 1-75 Bridge, and between
said Penn Central Bridge and main right-of-way and a straight line
bearing due east to the Maumee River from the intersection of Em
erald Avenue with the centerline of Morris Street.

3. On the easterly side of the Maumee River from the centerline
of Fassett Street to the 1-75 Bridge.

c) With respect to those areas indicated for shared use, being
those located within the MR-O District not included in the areas
designated in paragraphs a and b of this section, to encourage the
beneficial co-ordination of residential, park, recreational, com
mercial, and appropriate industrial uses. To these ends, develop
ment shall be designed to establish through the spacing height and
bulk of structures, an open character with respect to principal-
views of the river. Pedestrian circulation systems wherever feasi
ble shall form a convenient, landscaped network to extensive areas
of shoreline. It is further intended that adverse visual in
fluences be prohibited or minimized, to preserve and enhance unusual
visual qualities.

SECTION 9-26-4 Variation of Zoning District Regulations

A. Variation of Regulations

Variations may be required or permitted from a regulation or
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regulations applying generally within the underlying district upon
finding in a particular case that such variations are necessary to
achieve the public purposes set forth for the MR-O District or for
public protection or protection of particular buildings and their en
virons, or undeveloped areas of public interest, or to ease the tran
sition from one zoning district or type of use to another. Such var
iations may require or permit such change as:

1. Buffering and screening, modification of yards or other open
space generally required, changes in signs, and changes in height.

2. Elimination of or limitation on specific uses otherwise per
mitted. Determination of any such elimination or limitation of a
specific use may be requested without plan review in order to reduce
the time and expense of review in those cases where the Commission
finds it can feasibly determine such limitation independently or a
review of detailed site and development or operational plans.

B. Zoning Map Notation

Notation concerning required or permitted variations shall be made
on the official zoning map, by appropriate identification and date,
and a copy of the variation shall be filed in the office of the Zoning
Administrator for future guidance and as a public record. As appro
priate to the circumstances of the case, a copy may also be recorded
with the County Recorder.

C. Prohibition of Change

No person shall make a change as defined below before such change
is approved unless it has been exempted under the terms of this ordi
nance or is for emergency work. Emergency work may be commenced con
current with an application for review when there is imminent danger
of personal injury or material damage to property. Plans for emer
gency change shall be filed for review as soon as possible and not
later than the first working day after repairs have commenced. No
building, occupancy, Health Department or other permit or license
shall be issued for a change required to be reviewed under this ordi
nance unless the change has been approved or is proceeding as emer
gency work under concurrent review.

For the purposes of the MR-O District, change shall mean:

1. Construction or alteration of a structure, but not replacement
of industrial machinery or fixtures which do not involve a structural
alteration as defined in Section 9-2-1 of the Toledo Municipal Code.

2. Occupany of vacant premises.

3. Commencement of a different land use.

4. Filling, grading, or excavating of land.

D. Limited Exemption from Review
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1. Proposed changes by existing industrial uses which involve a
total projected expenditure of less than $100,000 or 25% of the ap
praised value of the premises as listed by the Lucas County Auditor
whichever is the lesser, shall be exempt from review provided:

a. They do not involve a change in land use, or the external con
figuration of a main structure, external oriented signing,or substan
tial change in the grade of the land or access thereto.

b. The cumulative total of said expenditures, over any three-year
period, on the same structure or project is not reasonably expected
to, and does not exceed the lesser amount specified above.

2. Review of proposed changes by industrial uses not otherwise
exempt, located within the portion of the MR-O District designated by
Section 9-26-3(b) as principally for commerce and industry, and in
accordance with the underlying zoning, shall be limited to the follow
ing site plan review items:

a. Location, height, and bulk of buildings

b. Traffic access, roadways, parking

c. Buffering, screening, site grading and erosion

d. Signage

e. Provisions for public access.

SECTION 9-26-5 Review Procedure and Guidelines

A. Submission of Plans

Before a change is commenced, site plans, building plans, and ele
vations and operational plans as required by the Plan Commission for
its review, shall be submitted to the Commission. The Commission may
review proposals without detailed plans as provided in Section 9-26-5,
B.

B. Administrative Review

Review of changes not otherwise exempted, related to existing uses,
which Involve:

1. A total expenditure of less than $50,000 or 25% of the total ap
praised value of the premises, as listed by the Lucas County Auditor,
whichever is the lesser amount;

2. All proposals or plans for construction or alteration of de
tached one or two family dwellings; and

3. All proposals pursuant to Section 9-26-4(D)(2) may be reviewed
by the Director of the Plan Commission, within thirty (30) days fol
lowing his receipt thereof. The Director shall mail or give personal
delivery of written notice of each proposal or plan to the Commission
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within one working day after it is approved and shall include it in
his remarks to the Commission at the first Commission meeting follow
ing approval. A building permit may be issued fifteen (15) days after
approval unless an appeal is filed. Whether the Executive Director
approves or disapproves the proposal, the applicant, any aggrieved
party, or any member of the Plan Commission, may, within fifteen (15)
days thereafter, appeal the decision to the Plan Commission, by writ
ten notice to the Commission for their review and determination.

C. Plan Commission Review

1. The Plan Commission shall hold a public hearing on proposed
changes not within the review of the Planning Director under Paragraph
2 above, within sixty (60) days of the receipt thereof, and on any
items reviewed by the Planning Director and which are properly ap
pealed. Such hearing shall be held within sixty (60) days after the
appeal is filed.

2. If the Plan Commission approves the plans, building permits may
be issued in accordance therewith ten (10) days thereafter, unless ap
pealed. Any aggrieved party may, within ten (10) days after the Plan
Commission decision, appeal the decision to the City Council by fil
ing written notice of appeal with the Plan Commission, and the Clerk
of Council, in which case the study and decision of the Plan Commis
sion shall be forwarded to City Council within two weeks for public
hearing and final decision by Council within forty-five (45) days.

D. General

No permit required for uses or development reviewed under Article
XXVI shall be issued without final approval under Section 9-26-5. Ap
proval may be granted for the plans as submitted, or conditionally
subject to stated modifications, or may be denied with written reasons
for the denial supplied to the applicant.

E. Review Guidelines

1. Reviews under this sub-section 5 shall be based on: considera
tion of the intent, principles, and standards of the MR-O District,
regulations for the underlying district; the Central Business District
Master Plan and the related landscape architecture plan approved by
City Council on October 25, 1977, and amendments thereto, as approved
by City Council; the problems, objectives and principles, but not
necessarily the specific land use delineations, set out in the report
"Toledo Looks to the River", when applicable, and the necessity for re
quiring or permitting variations in the circumstances of the particu
lar case, as provided in this ordinance for the Maumee River Overlay
District.

2. The review shall include but is not limited to, consideration
of the following specific items:

a. The relation of the proposed use and/or development to surround
ing or otherwise affected property in terms of location, amount, char
acter, and continuity of open space; protection of desirable principal
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views; height and bulk of structures;

b. Convenience of access through and between buildings or in other
locations where appropriate for public purposes and where such access
will reduce pedestrian congestion on public streets;

c. Separation of pedestrian and vehicular traffic;

d. Signs, lighting, landscaping;

e. Advisory comments received from the Toledo-Lucas County Port
Authority, the United States Army Corps of Engineers, the Toledo Met
ropolitan Area Council of Governments, the City Traffic Engineer, the
Toledo Pollution Control Agency, the Ohio Environmental Protection
Agency, the United States Environmental Protection Agency,and such
other agencies as may be affected from time to time. Official permits
and approvals from such agencies may be considered evidence of minimal
environmental impact in the specific category covered by such permit
or approval; though such permits and approvals are not necessarily re
quired prior to review and approval under this ordinance.

f. Such other matters as are appropriate to determinations in the
circumstances of the case, particularly matters related to the purpose
and intent of the MR-O District.

3. Uses

The following uses are set out as examples of development meeting
the general purpose and intent of the MR-O.

a. Public parks, recreation and cultural facilities.

b. Scenic drives, walkways, bicycle paths.

c. Commercial recreation facilities, including small boat marinas,
open to the public.

d. Restaurants and other food service facilities open to the pub
lic which orient people assembly areas to the river.

e. Indoor theaters, auditoriums, cultural, and arts and crafts dis
play areas.

f. Government buildings needed for service to the area or open to
the public.

g. Office buildings in and adjacent to the Central Business Dis
trict but not between Water Street and the River.

h. Boutiques and similar specialty shops and retail establishments
particularly when located within or adjacent to a landmark or historic
district which by their design and merchandising carry out the theme
concept and purpose of the landmark or district or otherwise comple
ment the waterfront area.
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i. Public service facilities, including governmental, public util
ity, and railroad uses, which have a special locational need.

j. Multiple family dwellings on large sites or in areas not pre
dominantly developed with single-family or incompatible commercial or
industrial uses, but not between Water Street and the river or within
the flood hazard area or generally not within 600 feet of the harbor
line or 300 feet of the shoreline, whichever is greater.

k. Uses which are directly and necessarily related to water front
locations, such as boat and ship repair and ship building, layover
and winter dock facilities for freighters and other commercial water-
craft.

1. Water-oriented industrial and commercial facilities within the
portions of the MR-O District designated principally for commerce and
industry in Section 9-26-3(b), and such other sites as would be ap
propriate for the particular Industrial use and in accordance with the
purpose and guidelines of this ordinance. Water-oriented facilities
are hereby defined as:

1. One which operates docks, loading and unloading facilities for
water borne commerce as the only or primary activity;

2. Stores materials unloaded from or to be loaded on ships at the
site where stored, which materials cannot readily be moved from or to
the dock area at the time of loading or unloading;

3. Processes materials unloaded from ships which materials are
primarily intended for re-shipment by water from locations where said
unloading and processing takes place; or

4. Processes materials unloaded from ships at the unloading loca
tion, which material could not readily be shipped elsewhere.

MAUMEE RIVERFRONT DISTRICT - LEGAL DESCRIPTION
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RESPONSES TO RESULTS OF LAND USE MONITORING AND SEASONAL
AERIAL PHOTOGRAPHIC MAPPING OF GALVESTON ISLAND, TEXAS

1 2 3
Carolyn A. Clark , Arthur R. Benton, Jr. , and Wallace W. Snell

INTRODUCTION

A detailed, cartographically-illustrated study to document the im
pact of urban growth on the dune and marsh ecology was undertaken on
Galveston Island, Texas in 1977. Its purpose was to provide the City of
Galveston with the environmental documentation needed to oversee and
direct the future development of the island, reconciling the conflicting
pressures from developers, commercial fishermen, and environmentalists.
Aerial color infrared photography was taken seasonally to monitor vege
tation changes and, it turned out, erosion processes. Ground truth fol
lowed each aerial photographic session to verify land use, beach and
dune erosion, and vegetation type and condition.

Galveston Island is a long, narrow, barrier beach nearly thirty
miles long and varying in width from about one-half mile to about three
miles. It fronts on the Gulf of Mexico approximately fifty miles south
east of Houston. Galveston is the island's sole city and only in the
past two years was the west end of the island taken into the city lim
its. Galveston was an active port by the end of the eighteenth century,
but no significant growth occurred until the latter part of the nine
teenth century, when it became the center of Texas commerce and remained
so through the early 1900's. The island has weathered at least ten dam
aging hurricanes, the worst being that of 1900 with winds of up to one
hundred twenty miles per hour and storm tides of fourteen and one-half
feet above mean sea level, resulting in the death of six thousand people
(McCloy & Scrudato, 1976, Herbich & Hales, 1970). A seventeen foot high
seawall was subsequently built and the level of the land area behind it
elevated with dredge material so there would be some protection from fu
ture hurricanes. Present elevations behind the seawall exceed twenty
feet in many areas. The seawall was later extended in segments to the
present length of approximately ten and one-third miles. Long jetties
were constructed north and south of the harbor entrance, radically al
tering the natural flow of sediments and, while protecting the channel,
the jetties have resulted in dramatic accretion to the east end of the
island. A series of fifteen groins was constructed approximately fif
teen hundred feet apart along the seawall to entrap sediments.

Res. Assoc, Remote Sensing Ctr., Texas ASM Univ., College Station, Tx.
2
Assoc. Prof, of Civ. Engrg., Texas ASM Univ., College Station, Tx.

3
Res. Assoc, Remote Sensing Ctr., Texas A&M Univ., College Station, Tx.
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The channel for the Port of Galveston is dredged to maintain a for
ty foot depth and the dredge material is deposited on Pelican Island
(McCloy and Scrudato, 1976).

The urban area of Galveston, concentrated on the east end, now cov
ers about a third of the island. A condominium, hotel, trailer park,
and various recreation concessions are scattered along East Beach and
trailer parks and numerous housing developments occur throughout the
west portion of the island.

INTERIM REPORT

In order to disseminate some of the early results of this project,
a paper (Benton et al_., 1978) was written for presentation at the Ameri
can Society of Civil Engineers' Coastal Zone '78 symposium at San Fran
cisco in March 1978. A copy of the paper was forwarded to the Galveston
Marine Affairs Council in early January 1978 as an interim project re
port. The paper so alarmed Galveston city officials that it had become
widely read, picking up the local title of "The Benton Report", well be
fore the actual presentation in San Francisco. This report revealed:
(1) drastic rates of erosion on West Beach, especially near the San Luis
Pass-Vacek Bridge; (2) grossly overgrazed rangelands along the west end
of the island; (3) destruction of wetlands, dunes, and inland meadows
by the continuing construction of beachfront homes and residential de
velopments with extensive access channel systems; (4) extreme vulner
ability of the west end of the island due to man's activities which are
taking their toll on soil stability and wetland condition.

Because of the interest and controversy generated by this report,
it has been presented repeatedly: to the Galveston Marine Affairs Coun
cil in February 1978; to NASA - Ames Research Center in March 1978; to
the Sea Grant Program at Texas ASM University in March 1978; to the
American Institute of Planners, Texas Section, in Beaumont, Texas, in
April 1978; to "The Week in Galveston," Channel 11-TV, Houston, Texas,
in July 1978; to the Galveston County Conmissioners Court in July 1978;
and to the Association of Student Planners, Texas A&M University, Sep
tember 1978. It has also been presented to two classes at Texas A&M
University.

On 26 June 1978 the Galveston Marine Affairs Council had Col. Jon
C. Vanden Bosch, District Engineer, Galveston District, U. S. Army Corps
of Engineers, give a presentation on the Corps' position regarding the
erosion of the shoreline. The Council considered it essential to hear
the Corps' position in view of the information on erosion which had been
developed in the Benton study. On 13 July 1978 Ray Quay of Planning
and Traffic, City of Galveston, presented a review with comments of the
"Benton Beach Erosion Report" to the Galveston Marine Affairs Council.

The Science Incorporated forums at the Rosenberg Library have had
such topics as "Wetlands Management: How Should West Galveston Island
be Developed?", "Beach Management: Are Vehicles to be Permitted on the
Beaches?", and "Hurricane Evacuation: Is it Possible from Galveston?"
These forums were videotaped and have been shown on local television
more than once this summer.
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BEACH EROSION

Erosion southwestward of the end of the seawall is clearly visible
on 1977 photography. The seawall was extended to its present length
in the late 1960's and at that time the shoreline coincided with the
waterline at the face of the seawall. Today the shoreline has eroded at
least two hundred feet landward of the seawall. This measurement was

made in March 1978 at the time of the winter erosional maximum.

Continuing southwest along the beach, rates of erosion vary. To
ward the southwest end of the island, motorized vehicular trails which
were fifty feet off the bluff line in March 1977 had sloughed into the
eroding beach by July 1977. At the southwest tip of the island near the
toll plaza, the bluff line eroded one hundred feet between March and
December of 1977.

The grossly overgrazed meadows and pastures have added their input
to the erosion problem. The entire end of the island has been so badly
overgrazed for so long that few of the native perennial grasses are left
and much bare ground exists. Along the beach, fenced areas have also
been overgrazed so that native vegetation composition is changed. Also
in this area, the dunes have either been mechanically leveled or denuded
of vegetation by overgrazing so that sand has blown away. There are
very few dunes left on West Beach and the largest are only four to six
feet high.

A good deal of construction has occurred along the bluff/dune line
of West Beach. Usually at the onset of suburban development, the dunes
are leveled and construction is begun on the leveled area. In older
developments erosion has simply allowed the swash from breaking waves to
flow in unimpeded under the stilted houses, bulkheading often having
been destroyed by earlier wave action. In some developments where the
builders have had the wisdom and foresight to leave the dunes intact,
homeowners have themselves removed the dunes. One privately owned area
of bluff along the beach was bulldozed level last winter and lots staked
and advertised for sale. Most of the major subdivisions on the bay side
of the island have a series of channels dredged so that property owners
can keep their boats at "home". In all but one instance these housing
subdivisions have completely eliminated the adjacent Spartina alterni-
flora marshes.

VEHICULAR BAN

At the beginning of the presentation of "Seasonal Aerial Photo
graphic Mapping of Galveston Island" (Benton et al., 1978) to the Gal
veston Marine Affairs Council, the persons present made jokes and com
ments, but as the reality of the ongoing erosion processes and destruc
tion began to penetrate, the room became completely quiet. It seemed
that Galvestonians had eased themselves into a state of complacency
and ignored the possibility of future destructive hurricanes.

Having been shown the accelerated bluff erosion adjacent to vehicu
lar trails along the remaining dunes, as contrasted with an advancing
vegetation line in a barricaded area of beach, the City Council, just
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along the Eckert Bayou wetlands at the proposed subdivision site.

In July of this year, the Galveston Marine Affairs Council recom
mended that the City Council request the U. S. Corps of Engineers to re
quire that a full environmental impact statement on the Mitchell pro
posed subdivisions be performed by someone independent of the Mitchell
interests.

On 5 September 1978 Civil Action G-78-188 was begun in the Galves
ton Division of the United States District Court. Both the plaintiffs
and defendants have called a number of expert witnesses to the stand in
an attempt to show the judge the true nature of the subdivision and to
determine the impact of such a subdivision on the total ecology of the
area. The thrust of the hearing was to seek a declaration by the Court
that the granting, by the Corps of Engineers to the Mitchell Development
Corporation, of a permit to dredge a connecting canal, loop canals, and
finger canals and to erect piers, bulkheads, and boat launches in the
West Galveston Bay area, Eckert Bayou, was in violation of the law.
Judge Cowan interrupted the examination of a witness to enter a prelimi
nary injunction in order that his court will retain its jurisdiction
over the subject matter. Judge Cowan further stated that irreversible
and irretrievable damage had been done by the dredging of an existing
canal which, he stated, was improperly designed. The Court stated that
Mitchell Development Corporation be enjoined (1) from moving any heavy
equipment of any kind, in, around, or on the proposed Pirates' Cove Sub
division, section six, and (2) from cutting any trees or shrubs even for
surveying purposes; and he further ordered that the hearing would be re
cessed until a later date. He also stated that on his own motion he was
accelerating the case so that when the hearing is resumed, it will be a
final hearing on the merits. The manner in which this case is finally
settled will likely have a good deal of influence on future development
of the west end of the island.

In the meantime, the U. S. Army Corps of Engineers and the City of
Galveston are making applications to the state and federal governments
for financial assistance in helping solve erosion problems and in help
ing enforce ordinances established to allay erosion and environmental
degradation. The people of Galveston are making attempts to solve the
problems facing their island. Some people are moving back to the main
land and some are building larger, more expensive homes behind the vege
tation line along the beaches and on the bay marshes. Only time and the
elements will tell whether the problems can be solved in a manner that
is in harmony with the environment and satisfactory to the people who
inhabit and visit the island!
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MANAGEMENT STRATEGIES APPLICABLE TO OFF-ROAD VEHICLE

USE OF PERDIDO KEY, FLORIDA

1 2
Stephen V. Shabica and Charles W. Shabica

ABSTRACT

The eastern 11 km of Perdido Key, located in the northeastern Gulf of
Mexico near Pensacola, Florida, are part of Gulf Islands National Seashore
created in 1971 to conserve and manage the natural resources and to pre
serve for public use and enjoyment those areas along the Gulf of Mexico
coast possessing outstanding natural, historical and recreational values.
Prior to its inclusion in the National Park System, Perdido Key had a tradi
tional history of uncontrolled off-road vehicle use. Vehicles had been
permitted access to all portions of the island, resulting in a haphazard net
work of vehicular trails. These trails have resulted in the denudation of

dunes and interdune areas by killing the sea oat and beachgrass ground
cover. The loss of the sand stabilization furnished by these grasses
has contributed to the degradation of the dune system, creating numerous
blow-outs both within the island and along its Gulf beaches. Penetration of
storm waves into the interior is facilitated by the breaking down of the
natural dunes and has contributed to overwash conditions and a flattening
of interior island topography in areas. In addition, trails which run along
the foreshore and trails which run through and along the fringing marsh
contribute to erosion of the Gulf of Mexico and Big Lagoon shores. respec
tively; effectively narrowing the island. Topographically low areas of the
island tend to concentrate rainfall in many of the vehicular trails as a con
sequence of the shallow water table. Rather than being driven through these
bodies of water, vehicles are driven around them, increasing the width of
the trail from one lane to in some instances three lanes, one on each side.
Vegetation in these side areas is either absent or stunted and of low density,
reflecting the intermittent impact of the off-road vehicle. Management
strategies which reflect both the conservation and preservation of thePerdidi
Key resource and the public's continued access to Perdido Key in off-road
vehicles are discussed.

Member, Coastal Society. Research Oceanographer. National Park Service
Southeast Region, Coastal Field Research Lab.. NSTL Station, MS 39S29.

2
Professor of Geology, Dept. of Earth Sciences, Northeastern Illinois Univ.,
Chicago, IL 60625.

View-points, conclusions, and management proposals in this paper are the
authors' and should not be construed as official Department of the Interior,
National Park Service positions.
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INTRODUCTION

Gulf Islands National Seashore is located in the northern portion of
the Gulf of Mexico. The Seashore includes six offshore barrier islands

which extend along a 240-km stretch of coast from Santa Rosa Island,
Florida to West Ship Island, Mississippi. The Seashore offers diverse
resources of natural, historical and recreational interest in its two-state

setting. Important Seashore biota include ten plants on the Florida Protected
Plant List, nine endangered animal species, and excellent examples of un
disturbed barrier island ecosystems. Examples of coastal fortifications,
covering the period from the late eighteenth century through World War n,
are contained within various Seashore units. The Seashore's miles of gently
sloping beaches and clear blue-green water provide substantial beach
recreation. The Seashore was established on 8 January 1971 by Public Law
91-660 to preserve for public use and enjoyment certain areas possessing
outstanding natural, historic and recreational values and to conserve and
manage the wildlife and natural resources of the area (24). Underlying this
legislation is the Organic Act of 1916 which Dolan et al. (7) termed the
"Magna Carta of the U.S. National Park Service." In this Act, Congress
established the fundamental duty of the National Park Service as stewards
of the nation's natural areas: "to conserve the scenery and the natural and
historic objects and wildlife therein and to provide for the enjoyment of the
same in such manner and by such means as will leave them unimpaired for
the enjoyment of future generations (25)."

Perdido Key is a 24-km barrier island southwest of the Pensacola
Naval Air Station, the eastern 11 km of which comprise the Perdido Key
Unit of Gulf Islands National Seashore (Fig. 1). Access to Perdido Key
is by automobile, boat and walking. Automobile access to Johnson Beach
and the Perdido Key day use facility is via Florida State Route 297 across
the intracoastal waterway bridge north of Gulf Beach, Florida. The
highly protected intracoastal waterway which passes to the north of Perdido
Key provides recreational boaters almost unlimited access to the Unit. Al
though representing a relatively small fraction of the users of Perdido Key,
access by hikers and walkers is available from the north along the auto
mobile route.

Prior to its inclusion in the National Park System, this section of
Perdido Key was a county park with essentially uncontrolled off-road vehicle
(ORV) use. Off-road vehicles are presently permitted in designated areas
of the Perdido Key Unit; however, serious dune and marsh trespass and
resource damage occurs. The situation is gradually deteriorating. Author
ity for developing management guidelines for ORV use is found in Section 8
of Executive Order No. 11644, February 8, 1972, in which the President
directed Federal agencies to monitor the effects of ORV use and to amend
and rescind designations of areas as necessary to further a policy to protect
the resources, promote the safety of all users of the land, and minimize
conflicts among various uses. In addition, Executive Order No. 11989,
May 24, 1977, directs agencies to close areas or trails to ORV use where
such use will cause or is causing considerable damage.

This paper addresses the environment of the Perdido Key Unit, some
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of the more obvious effects and impacts of ORV use on the Unit, and finally
proposes a framework for a management strategy for dealing with off-road
vehicles on Perdido Key. In reading this paper, several of the management
objectives of Gulf Islands National Seashore (26) which are pertinent to the
use of ORV's within the Seashore should be kept in mind: "To encourage
visitor use and enjoyment by making the opportunity available for swimming.
boating, fishing, camping, picnicking, back country use and other activities
that are compatible with the Seashore's scenic, natural and cultural values,"
yet at the same time: "to minimize disturbance of natural land forms, vegeta
tion and wildlife habitat due to vehicle use, park development and public
recreational activities.. .and to restore natural ecological conditions to lands
adversely affected by such uses and activities in the past, to protect and
perpetuate the Seashore's natural resources, and to manage them in ways
that enhance natural, ecological and geological processes and mitigate the
adverse effects of human activities; to protect and perpetuate a portion of
the coastal network of barrier islands in the United States."

GEOMORPHOLOGY

The Perdido Key barrier island is geomorphically unlike most Gulf of
Mexico barrier islands (20), but similar to east coast barrier islands (10).
Gulf Coast barrier islands such as Horn and Petit Bois Islands, Mississippi,
have five major divisions: (a) an outer beach with a broad berm, (b) a belt
of dunes, (c) an inner flat or marsh, (d) a second belt of smaller dunes, and
(e) an inner (Mississippi Sound) beach with a narrow berm (20). In con
trast, Perdido Key (Fig. 2) consists of four divisions: (a) an outer beach
with a relatively narrow berm, (b) an interior dune field, (c) an inner vege
tated sand flat, and (d) a fringing marsh on its northern (Big Lagoon) margin.

Figure 2. Perdido Key Unit of Gulf Islands National Seashore.
View is to the east and shows approximately one-
half of the Unit. Note high density of ORV tracks
over entire beach area and throughout the Unit.
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The beaches of Perdido Key vary from 10 m to 40 m in width (23;
personal observation), although seasonal and even daily effects and events
can reduce or increase beach width. Shorelines change and are best
characterized as undergoing continuous change. Environmental parameters
including wind velocity, storm frequency, tidal range, littoral currents,
wave height and frequency, and sea level variations interact to form the
complex and dynamic coastal characteristics that are observed daily, season
ally and historically. The shoreline is continually adjusting to changes in
the forces affecting it.

The shoreline of Perdido Key is eroding. Simply stated, more sand is
moving out of the area than is entering it. When such a material imbalance
occurs, the deficit is drawn from the material reserves of the beaches and

dunes. This imbalance can be temporary as seen in the seasonal adjustment
of beach profiles, or permanent such as occurs when large storms pass
through the area. Superimposed on these short term factors is the long term
effect of a rising sea level which causes the shoreline to retreat further and
further inland through time. In 1823 Perdido Key was longer and the pond
seen on today's maps was actually a lagoon. The Key was also connected to
the mainland and was more a barrier spit than a barrier island (12). Studies
suggest that during the last 100 years the eastern end of Perdido Key has
eroded approximately 150 m (23). In the period from 1855-60 to 1934-35,
erosion caused the eastern, Perdido Key Gulf of Mexico shoreline to recede
landward from 91 to 122 m.

In their study of shoreline erosion, the U.S. Army Corps of Engineers
(23) has categorized areas undergoing significant erosion as "critical if the
rate of erosion considered in conjunction with economic, industrial, recrea
tional, agricultural, navigational, demographic, ecological and other rele
vant factors indicated that action to halt erosion may be justified. Areas
undergoing significant erosion were categorized noncritical if consideration
of these factors indicated that management to prevent or minimize adverse
effects may be more appropriate than action to halt erosion." According to
their best available data, the eastern tip of Perdido Key has been classified
as having a critical erosion problem, whereas the Gulf of Mexico beaches of
the Key and the beaches and marshes bordering Big Lagoon are considered
as noncritical (23).

In the western section of the Perdido Key Unit, the sand dunes
average 6 m, mean sea level (23). Dune elevation decreases in an easterly
direction with the dunes becoming discrete mounds, except at the eastern
tip of Perdido Key. The primary dunes average 2 to 3 m, mean sea level,
and are generally well stabilized by vegetation (23). The dunes of the inter-
dune field average 1 to 2 m, mean sea level, and decrease in height in a
northerly direction, due in part to the trapping of wind blown sand by the
primary dunes. At the eastern tip of Perdido Key the dunes average 2 to
3 m, mean sea level. The northeastern shoreline of the Perdido Key Unit
faces Big Lagoon, an 8-km extension of Pensacola Bay. This shoreline has
relatively few very narrow beaches which alternate with more numerous
marshes and tidal flats.
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SOILS

Most of the soils of Perdido Key have been naturally formed by
materials deposited or reworked by wind and water. Except in tidal marsh
areas and around the fortifications, soils are almost exclusively sands. The
beach surface deposits are predominantly white quartz sand and are typically
layered with occasional bands of dark colored heavy minerals. The
beach sands are fine to medium in size and well to very well sorted. The
surface deposits of the interior dune field of Perdido Key are mostly aeolian
in origin. Sand is transported from the beach to the primary dunes in the
interdune field by onshore winds. The stability of this sand and the dunes
depends primarily on the amount and type of vegetation, the orientation of
the area to the prevailing winds, the configuration of the local topography,
the susceptibility to flooding and overwash events, and human perturbation.

FLORA

The vegetation of the barrier island ecosystem on Perdido Key is
difficult to characterize as a consequence of the variety of inter-grading
habitats and profound disturbance brought about by ORV use. In general,
four major floral habitats are distinguishable as one proceeds from the beach
on the Gulf of Mexico to the marsh fringing Big Lagoon (Figs. 1,3,4):
primary dune, interdune, swale, and marsh habitats.

The primary dune consists of two distinct plant associations: hardy
pioneer plants which are able to tolerate dry alkaline soil, salt spray, strong
winds and wide temperature fluctuations colonize the foredune. On Perdido
Key, sea oats (Uniola paniculata) which dominate this association are able
to survive both burial by sand and root exposure (Figs. 2, 4, 5, 11, 13).
The extensive network of its root system (Fig. 12) helps to stabilize the
dunes. On the relatively protected lee side of the primary dunes, sea oats
are again present as are beachgrass (Panicum amarum), prickly-pear cactus
(Opuntia sp.), and the gold aster (Heterotheca subaxillaris) of which the
gold aster is the dominant species (26, 28).

Figures 3,4. Eastern section and tip of Perdido Key Unit.
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Figure 5. Extensive ORV tracks on Perdido Key beach and through dunes. Note dune break (arrow)
created by vehicle travel.

Figure 6. Tracks through dune break on an overwash fan at Perdido Key.

Figure 7. Extensive tracks along the foreshore, below the berm crest, an area highly susceptible to
erosion. Note that wind transported sand has begun to reform the primary dune face along
the sharp escarpment created by a prior storm. Also note degree of sand splaying about
the main tracks.

Figure 8. Tracks along foreshore below berm crest contribute to island erosion effectively narrowing
the island.

Figure 9. Trails along dune toe and over primary dune (arrow). These tracks run parallel to prevailing
winds and thus are highly susceptible to wind erosion. Trails at dune toe contribute to
primary dune erosion (see figure 10).

Figure 10. Trails below (partially obscured by high tide) and over a primary dune enhance erosion.
Area should be closed to ORV traffic due to narrow beach.

Figure 11. Narrow beach where high tide line lies at dune toe. Such areas should be closed since
vehicles will be driven along the dune crest (arrow) to avoid the water during high tides.

Figure 12. A natural escarpment. Note the extensive sea oat root system exposed by wave action.

Figure 13. Scarping and erosion of primary dune is increased by ORV's driven along the backshore
and dune toe (arrow).
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The interdunal habitat has a large variety of species, dependent on the
island physiography and soil moisture. Here, the gold aster dominates, with
bunch grass (Schizachyrium maritimum) occurring in the drier areas. In
the moist interdunal areas, the rush Juncus scirpoides and panic grass
(Panicum repens) occur (26,28).

In the dry swale habitat, bunch grass dominates but overlaps with the
gold aster and beachgrass depending on moisture conditions (28).

The fringing marsh along Big Lagoon is dominated by rushes and
sedges, especially Juncus roemerianus. Cattails (Typha angustifolia) sur
round the brackish ponds which occur on Perdido Key (26,29). Several
small live oak (Quereus virglniana) and scrub pine (Pinussp.) hummocks
exist along the northern shore in topographically high areas.

WATER QUALITY

The water surrounding Perdido Key is an integral part of this barrier
island system. The State of Florida, Bureau of Coastal Planning, has pre
pared an inventory of all state waters, classified these areas according to
water quality, and presented proposals for preferred use policies (26). In
the vicinity of the Florida District of the Seashore, three classes have been
recognized. Of these three, two classifications, Class rn waters and aquatic
preserve waters, have been applied to the waters surrounding the Perdido
Key Unit. The aquatic preserve system is a methodology for protecting in
perpetuity aquatic areas of outstanding biological, aesthetic and scientific
value. Seventy-six percent of the water surrounding the eastern section
of the Perdido Key Unit are included in one of the 30 state designated
aquatic preserves. Management of these areas is directed towards preserva
tion in their natural or existing condition through reasonable regulation of
all human activity within the area. The remaining 24 percent of the waters
have been designated Class III waters which are coastal waters that support
fish and wildlife propagation and are suitable for water contact sports.
Management guidelines recommend that any development or subsequent use
insure that the present water quality be maintained (26).

LAND CLASSIFICATION

Land in the Perdido Key Unit of the Seashore has been classified into
three management zones: historic, development, and natural environment
consisting of 6.1, 24.3, and 390.9 hectares, respectively (26). The historic
area of Perdido Key comprises Batteries 233, Sleramer and Center located at
the island's eastern tip (Figs. 1,4) and is managed primarily to preserve and
interpret these historic structures as well as to maintain the historic scene.
The development zone includes lands where non-historic park development
and intensive use substantially alter the natural environment. This area is
managed to provide and maintain development that serves the needs of park
management and relatively large numbers of visitors. Near the western end
of the unit (Fig. 1) is a day use facility. This large cement bathhouse
was constructed by the Escambia County Recreation Department prior to the
area's acquisition by the National Park Service. This facility has change
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rooms, showers, toilets, a large sheltered picnic area, and a guarded beach
during the summer. Adjacent to the day use facility is a parking area with a
capacity of 250 cars. A two-lane blacktop road extends approximately 2 miles
east of the day use area. Visitor use at the Perdido Key Unit is heavy, espe
cially during peak summer weekends. The 250-car lot is periodically full
with overflow parking along the two-lane blacktop road. Use by ORV's is
permitted from the end of this road to the eastern tip of the island. During
busy weekends. between 60 and 80 vehicles may utilize the 7-km section of
the Unit at any one time. Unregulated overnight use is permitted, both by
hikers and ORV users, on federally owned beaches within the Unit (26,27).
The remainder of the Unit, the natural environment zone, is managed to
permit environmentally compatible recreational activities which might cause
limited disruption of the natural environmental setting and processes.
Paramount to this management strategy is the understanding of compatible
uses and limited disruption which must be considered as one. In addition,
as Clark (6) has suggested, the system "must be managed with respect for
the relatedness of its parts and the unity of its whole." Thus, Clark con
cludes , the fundamental goal of environmental and resources management is
the maintenance of an optimally balanced resource base. In order to accom
plish this goal, the resource must not be exploited to the point of degradation
and the capability of the resource to maintain itself must not be impaired (6,
20).

VISITOR USE

The most important visitor use period at the Seashore is May through
August during which over 50 percent of the total annual visitation occurs.
Of the 1,868,264 visitors to the Florida District of the Seashore in 1976, over
300,000 (16 percent of the total visitation) entered the Perdido Key Unit (26,
27) even though this Unit comprises only 10 percent of the total area of the
Florida District.

OFF-ROAD VEHICLES

Off-road vehicle driving has been a traditional recreational use of
Perdido Key, mostly in conjunction with shore fishing activities. At present,
4-wheel drive off-road vehicles are permitted in the Unit and their tracks
and trails have become a pervading characteristic of Perdido Key (Figs .2,3,
4,14). These tracks occur on the foreshore (Figs. 5,7,8), through dune
breaks and on overwash fans (Figs. 5,6), on the berm (Fig. 7), on the back-
shore (Figs. 7,9), at the dune toe (Figs. 9,10,13). over dunes (Fig. 10),
and through the marshes (Fig. 15). Although the Unit's regulations (See
Table 1) and a general map (8) outlining both beach (along the Gulf of Mexico)
and marsh (along Big Lagoon) trails are supplied to visitors, dune trespass,
dune cutting, blowouts, and the aesthetic intrusion of noise, motion and a
proliferation of tire tracks occurs frequently (Figs. 2,3,4). These occur in
spite of National Park Service regulations which prohibit driving on dunes
and the Florida State Statute 161.053 which prohibits driving over dunes and
on the vegetation line.
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Figure 14. Off-road vehicle trails on the eastern
4 km of Perdido Key. A: marsh trail, B:
single trail, C: double trail, D: triple
trail, E: high water turnout, ® : pos
ition of aircraft, --— : primary dune
toe, —•» : shoreline, shaded areas:
dunes, lnterdunes, swale, and marshes.

77 Shabica



Table 1. Gulf Islands National Seashore: Perdido Key Regulations (8).
The map referenced in this table is not included in this paper
(the routes lie along the south and north shores of Perdido
Key).

Fishing Roads
1. Limited to four wheel drive vehicles

2. Driving over dunes or vegetation prohibited
3. Vehicles must enter and exit only at end of paved road
4. Travel permitted only on designated routes (see map)
5. Traffic prohibited in designated historic areas (see map)

Camping
1. Permitted in designated areas only (see map)
2. Length of stay

(a) 30 days per year
(b) 14 days between May 1 and August 31

3. Units must be self-contained

Miscellaneous

1. Animals prohibited on beaches
2. Bring your litter out with you
3. All local, state, and federal laws will be strictly enforced.

Insufficient National Park Service personnel in the Unit, as well as
lack of administrative authority on lands yet to be acquired, make enforce
ment of the regulations difficult at best (27). Indeed, the more eastward one
proceeds from the Johnson Beach day use facility, the greater is the observed
dune trespass, especially with respect to primary dune crossovers to the
beach (Fig. 14). Figure 14 was drafted from an oblique aerial photograph
taken in March 1978 from an altitude of approximately 2,000 ft. with a 50-mm
lens on a 35-mm camera body held at an angle of approximately 50 degrees.
Although the easterly portion of the figure is foreshortened, approximately
4 km of the total 7 km now open to ORV users of the eastern section of Perdido
Key are clearly identifiable. From this photograph, all existing ORV trails
were ground truthed and drafted on the figure. In this section, 26 primary
dune crossovers were identified. Of these, 14 occur along the easternmost
1.3 km stretch of beach shown. The magnitude of the ORV perturbation is
evident when single, double, and triple trails or "highways" are considered
with the "clover-leaf" pattern of intersections.

The development plan (27) for the Perdido Key Unit would "permit
over-sand vehicles only on the Gulf beach eastward of the terminus of the
paved road and on the existing over-sand vehicle trail along the Big Lagoon
shore. Such off-road use will be terminated if there is evidence of continued
trespass on interior dunes or crossing of primary dunes at unauthorized
locations."
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OFF-ROAD VEHICLE IMPACTS

To date off-road vehicle impact studies have generally addressed land
modifications (1,21,30,31) , effects on hydrology and landscape in deserts
and arid areas (5,21,22,31), geomorphology of beaches (29), and on the
legal aspects of access to beaches (3). The scientific and experimental evalu
ations of ORV impacts on coastal ecosystems in this country is essentially
nonexistent, especially when compared to the magnitude of the problem.

Kockelman (13) recognizes that the indiscriminate and unregulated use
of off-road recreational vehicles (motorcycles, four-wheel drive vehicles and
snowmobiles) is a growing national problem. Summarizing the conclusions
of the Geological Society of America Committee on Environment and Public
Policy (31). he states that ORV's are causing significant impacts on the
nation's land, water, plant and animal resources. Wilshire et al. (31) con
sidered the environmental impacts of ORV's. Some of their conclusions which
are pertinent to sandy substrates are included in the following discussion.
Sand substrates naturally resist erosion due to the effects of vegetation cover,
substrate structure and the development of wind compacted and salt cemented
surface crusts. When in motion, a vehicle compacts the sand, kills vegeta
tion, breaks through the surface crust, and imparts a shearing stress,
causing grains to slide over one another. This disruption of substrate struc
ture and loss of stability reduces the sand's resistance to erosion (32). Sand
compaction is a function of the wetness and morphology of the terrain and the
frequency of vehicular impact. Soil compaction has been detected to depths
of as great as 3 ft (31). Compaction reduces the amount of water the sand
can absorb and that water which occurs is held more firmly (31). Thus, the
water which does remain is less available to plants. Sand compaction on
dunes and in interdune areas also makes the sands hotter during the day and
colder during the night (31). The extremes in temperature result from the
closing of air spaces (reduced insulative capacity and increased heat trans
fer by conduction) between particles, loss of moisture and resulting absence
of shade from plants. Injury (stunting) and death of plants may occur under
these conditions (31). Figure 15 demonstrates the multiple effects of sand
compaction on Perdido Key. Vegetation is totally absent in the main trail. On
the periphery where vehicles pass or detour during periods of high water in
the main trail, the vegetation is sparse and stunted. In some trails water
depths have exceeded 40 cm.

"Disturbance of soil structure by ORV use, stripping of plant cover,
and loss of soil crust facilitate the process of erosion" (31). This occurs

Figure 15. Marsh trail on Perdido Key. Note paucity of
vegetation on the right and water in main trail
on the left. Big Lagoon is in background.
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through direct mechanical abrasion, accelerated removal of sand by wind
and water, and the destabilization of slopes, especially at the toes of sand
dunes and on the foreshore, causing slumping. Figures 5, 12 and 13 provide
examples of such impacts observed on Perdido Key. Mechanical erosion oc
curs as sand is displaced from the wheel track of the vehicle and, depending
on vehicle speed, thrown along the track (Figs. 7 and 9). Obviously, the
greater the speed, the farther away the sand will be displaced. Visco (29)
observed that vehicles driven parallel to a sloping sand surface cause the
sand to be moved down slope by a process he termed "differential splaying."
The volume of displaced sand was found to be dependent on the slope of
the beach and the vehicle speed. He determined that as much as 0.75 cu m of
sand per kilometer of beach driven were displaced seaward at the typical
speeds of 35 mph (56 km/h). Repeated passes displaced greater volumes than
single passes, probably as a result of substrate destabilization brought about
by the initial pass. He experimentally determined that 5 passes and 10 passes
move up to 25 times and 50 times, respectively, more sand. Wind currents
not only transport unconsolidated suspended sand away from vehicle tracks,
but act directly on the sand tracks themselves (31). Vehicle tracks on the
foreshore and especially the upper berm and backshore alter the normal
aeolian transport of sand by exposing large areas of loose sand to the wind
(29). In addition, these same tracks act as sand traps and inhibit sand trans
port to the dunes. The destruction of stabilizing vegetation on sand dunes
may cause the dunes to advance (31) as the winds transport sand from the
foreslope, over the crest to the lee slope of the dune. In the sand dune en
vironment , erosion from water is less profound than in areas where the soils
are predominantly clays since the sandy soils are more permeable. However,
compaction and destabilization of the soils can lead to water-induced erosion.
Visco (29) observed that backwash is channeled by vehicle tracks, causing
localized erosion of the foreshore. Heavy rains which are common to this
area of the Gulf of Mexico (19,26) could have a similar effect both on the fore
shore and within the dune system (Figs. 7,8,9). Berm scarp formation is
enhanced by the presence of tracks on the foreshore due to channeling of the
swash (Fig. 8).

According to Visco (29) dune cross-overs decrease the protection af
forded to the interior dune fields and flats by increasing the potential for storm
penetration and overwash events (Fig. 6). Godfrey et al. (11) determined
that vehicular travel over existing overwashes prevents reestablishment of
dune vegetation and, hence, dune growth on the barren washover flats. In
addition, new dune formation would tend to decrease the potential for over-
wash except during major storms. Their studies suggest that many of the
small dune breaches on Cape Cod are caused by man, both by pedestrians
and ORV's, with the latter being the most important. Their preliminary data
imply that ORV travel through dune areas and overwash passes result in
greater sand transport across the barrier beaches, supporting those conclu
sions of Visco (29). In several areas on Perdido Key overwash events have
taken place (Figs. 3,6). Although occurrences of overwash are a natural
process, their frequency can be increased by breaking down and eroding the
foredune. Whether or not any of the overwash fans observed on Perdido Key
were caused by unnatural breaks in the dune line cannot be stated at this
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time. However, many of the washover areas are in locations of intense ORV
traffic. On the one hand, the natural dune break and consequent overwash
fan might contribute to the frequency of ORV use in the area. On the other
hand, such intense ORV use and "dune busting" may be important in the
occurrence of overwash events.

The combined effects of dune cross-overs, vehicle tracks and substrate
destabilization (Figs. 6,7,9,10,13) contribute to an increase in beach erosion
by displacing sand from the beach reservoir. Brodhead and Godfrey (2),
Godfrey (9). Godfrey and Godfrey (10), Godfrey et al. (11), Leatherman et al.
(14), and Dolan crt al. (7) all point up the importance of the sand storage
capacity of the foreshore, berm, backshore and dune systems (Fig. 16). During
daily and seasonal periods of low energy regimes, sand is stored on the beach.
Then, during storms and high energy conditions, this stored sand is re
worked and acts as a shock absorber effectively protecting the beach from
relatively high erosion. Without this shock absorbing capacity, the winds
and waves act directly on the beach to permanently remove sand from the
system and increase beach loss from erosion.

Wilshire et al. (31) found that "the unique hydrologic conditions in
sand dunes are particularly vulnerable to ORV's. Rain that falls on the sand
is held for long periods of time until the moist sand is exposed by changes in
the dune surface." The moisture contained within the pores of the sand dune
sustains not only the vegetation which occurs above the surface but also "the
animals that live on and beneath the dune surface" (31). The water's even
tual drainage from the dune provides a water supply for plants and animals
at the toe and surrounding area of the dune. The loss of this water due to the
disruption of the dune surface causes a loss in plant life and by extension
wildlife, even after the dune has been reshaped by the wind.

Off-road vehicles not only directly destroy and displace plants and ani
mals but also reduce their densities by damaging their habitats. Grasses and
small plants are stunted and eliminated. Shrubs and even trees can be de
stroyed by repeated impact and undermining (31). Compaction causes root
damage and Impedes the vegetative reproduction of grasses by forming physi
cal barriers to their rhizomes. This is extremely important on sand dunes
where grasses such as sea oats propagate primarily by rhizomatic growth.

.PRIMARY DUNE

JXJNE TOE

BERM CREST

BACKSHORE \FORESHORE

"6ULF OF MEXICO

Figure 16. Diagrammatic cross-section of a typical beach
section of Perdido Key.
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In compacted soils seeds may fail to germinate because of the loss of
water (31).

Brodhead and Godfrey (2) and Godfrey et al. (11) found that a single
season of heavy (300 to 700 passes) driving through dense stands of the beach
grass Ammophila brevigulata was sufficient to totally destroy any above-
ground vegetation. However, adequate below-ground rhizomes and roots
survived to allow small amounts of vegetative regrowth to occur when the traf
fic ceased. Intertidal marshes and sand flats are highly susceptible and sen
sitive to vehicular impacts (11). Traffic creates deep and long lasting ruts
leading to man-made pannes and creating erosion problems when the tracks
become connected to the open water. This very situation is occurring on
Perdido Key and where the tracks pass parallel and in close proximity to the
marsh-Big Lagoon interface, the marsh fringe is eventually eroded away,
effectively narrowing the island and destroying productive marsh habitat (Figs.
2,3,15). Godfrey etaL (11) point out that where indiscriminate travel is
permitted on sand flats, the precursors of new salt marshes, marsh enlarge
ment is inhibited. These flat, tidally influenced areas beyond the salt marshes
provide important habitats for estuarine infauna including worms and clams.
In their studies (11), they found that "vehicle traffic, even at relatively low
levels, compacts the substrate into a pavement-like surface and reduces
survival of infauna. Tire pressure on the sand surface can also directly
kill the animals living in the sediment, especially soft bodied creatures as
well as soft shell clams."

Most animals and plants, given sufficient time, are capable of adjusting
and adapting to gradual change. However, the sudden, dramatic changes
which man is capable of producing are generally beyond an organism's ability
to change. Under these conditions the organism either moves to a more favor
able environment or it dies. Plants, being less mobile than animals, generally
die. Off-road vehicles also bring noise, movements and shaking ground which
frighten wildlife, and air pollution. The noise is especially critical as it can
drown out animal calls essential for mating, warning, territorial behavior and
other social interactions (31). In their studies (11) it was found that nesting
seabirds could coexist with vehicles provided that the vehicles remained out
side of the nesting areas. It was felt that the birds could acclimate to the pas
sage of the vehicles if people remained in their vehicles. Indeed, pedestrians
proved more disturbing to the nesting birds. Shorebirds feeding within the
marshes, on tidal flats and the beach foreshore were adversely affected
(frightened) by passing vehicles.

OFF-ROAD VEHICLE MANAGEMENT

In Figure 17 we have outlined proposed routes for ORV users on
Perdido Key. A central trail would essentially follow the long axis of the
island and is basic to this management plan. for it allows access to the
beaches, marsh areas, camping areas and historic sites, yet at the same
time it prohibits travel through and along the marsh fringe but provides for
marsh access by pedestrians at vehicle turn-outs and parking areas. The
prohibition of vehicles along the Big Lagoon side would provide a relatively
tranquil setting for camping, fishing, picnicking and leisure. Camping areas
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would be provided for both direct access by ORV users and by persons wish
ing to transport their equipment and supplies by boat or on foot. This latter
provision would allow individuals to camp relatively free of ORV passage.
This axial route should be established only after careful study in order to
minimize environmental impacts. Existing trails in the central portion of
the island can be fitted and oriented to the axial trail in order to minimize
wind transport of sand by the prevailing winds. It is essential that this
route be initially well marked with posts located perhaps every 30 m on
alternate sides of the trail. Coupled with adequate borders of vegetation
through dune planting, in time a naturally defined, relatively stable trail
could be achieved. Dune cross-overs to the beach would be provided at
areas where beach width is sufficient to support the 15-ra corridor criterion
which will be discussed in a later paragraph.

Off-road vehicle use should be restricted to only four-wheel drive
vehicles.

Sand flats and marshes should be closed to all vehicular traffic.
Vehicles should be prohibited from entering previously undisturbed

areas of Perdido Key.
Narrow stretches of beaches not meeting the 15-m corridor criterion

should be permanently closed.
Vehicle travel should be prohibited through overwash passes, as these

would eventually close by natural dune growth.
Wooden ramps such as those at Cape Hatteras National Seashore should

be constructed and maintained over dune lines where beach cross-overs are
necessary.

The proposed axial trail should be maintained to prevent washboarding
and water accumulation. These features spur drivers to leave the established
trail, effectively widening the trail and resulting in multiple 3- to 4-lane
"highways."

Experience at Cape Cod (11) suggests that a series of interpretive dis
plays should be constructed. These would show how the environment is
damaged and help visitors to understand why certain areas are closed. "The
public is much more likely to support such action when they understand that
it is in their best interest" (11).

The speed limit should be posted and, until research dictates otherwise,
a maximum speed of 15 mph (25 km/h) adopted.This speed would be reduced
to 5 mph (8 km/h) within 100 ft of any person not in a vehicle (4).

All areas, tracks and trails where ORV's are permitted (camping
areas, parking areas, turn-outs and dune cross-overs) and all areas where
ORV's are prohibited should be well marked, both on maps and by posting.

Based on work being done at Cape Hatteras National Seashore (4), a
beach driving corridor with well defined access points extending from 15 m
from the base of the most seaward sand dune or vegetation line to the edge
of the berm should be established. This would effectively prohibit operators
from driving at the toe of the primary dune and in areas of embryo dune
growth, and on the sloped foreshore at all times regardless of the state of
the tide. For example, if the berm crest was within 15 m or less of the dune,
driving would automatically, without posting, be prohibited. Prohibiting
vehicles from traveling in the intertidal areas would also protect any infaunal
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organisms which occur there. No studies have conclusively demonstrated
whether or not any adverse impacts could be anticipated in this zone. The
study by Godfrey et al. (11) suggests that since the intertidal area is the
most naturally stressed in terms of physical forces. it has a greater tolerance
to vehicular impact. Conversely, the more stable dune and interdunal areas
are more susceptible to perturbation by vehicular impact. Recent studies
on surf zone fishes and habitats by Modde (15,16) and Modde and Ross
(17,18) have demonstrated the importance of barrier island intertidal surf
zones to larval and juvenile fishes as nursery and feeding grounds. Many
of these fishes appear to be functionally permanent members of this habitat,
while migrants make up the largest portion of the fishes. The immature
marine and estuarine fishes are important commercially and as prey for other
fishes and birds. Although their studies are being carried out at Horn
Island, Gulf Islands National Seashore, Mississippi, the surf zones of other
Gulf Coast barrier islands are thought to be as significant. Short term ORV
impacts in the intertidal surf zone might be minimal; however, the increased
erosion associated with the presence of ORV tracks and trails might in the
long term prove detrimental to the fishes which occur there.

An adequate number of rangers should be provided to insure that regu
lations are observed and that violators are apprehended and prosecuted.

Authority should be sought to impound unregistered vehicles and those
operated by unlicensed individuals, and to immediately immobilize an ORV
when its operator is found in a prohibited area. Appropriate penalties should
be consistently imposed on all operators convicted of violations of established
regulations.

A program to continuously monitor the impacts of off-road vehicles
should be established, as required by President Nixon's Executive Order
11644 of February 8, 1972. The results from such a program would allow
managers to close damaged areas until reclamation occurred. It would also
permit temporary closures when monitoring demonstrated an abnormal vul
nerability due to environmental changes such as extreme high tides narrowing
the beaches, fire hazards in dry areas, innundated trails due to heavy rains
or flooding, and times of breeding and nesting of wildlife.

A park issued annual permit system, without fee, which includes a
windshield decal, should be implemented at Perdido Key. Permits would be
available to all licensed operators and registered vehicles. Application would
be made in person so that the operator could be given a listing of the regula
tions and a detailed map of the areas where off-road vehicles are permitted
and prohibited. In addition, the vehicle could be checked for a properly
functioning engine muffling system. This aspect of the management strategy
is critical, for it entails the education of the off-road vehicle user not only to
the area he or she wishes to use but also to the consequences inherent in the
improper use of the resource. It is our feeling that a properly informed and
enlightened public would not only increase the success of any strategy but
would greatly increase the protection of the resource through peer pressure
since the threat of total closure to ORV's would be ever present if trespass
continued. We also feel that the utilization of national parks by any person
or group is not a guaranteed right but a privilege — a privilege to enter the
park and enjoy its resources. However, this privilege also carries with it

85 Shabica



a responsibility — a responsibility not to abuse, damage or destroy the re
source. A permit system would allow managers to withdraw this privilege
in the event that a user wished to ignore or violate regulations.

As is provided by President Carter's Executive Order 11989, areas can
be closed, at the discretion of the Superintendent, to ORV use. Total closure
of the Perdido Key Unit to ORV users is not recommended at this time for
several reasons. First, there are legitimate users of this area who, with
proper instructions and knowledge of the regulations, would not abuse the
privilege. Second, we simply do not have an adequate data base upon which
past, present and future impacts can be evaluated. This is especially true
with respect to the response of the dominant vegetation types to ORV impact.

CONCLUSIONS

It must be emphasized that the plan outlined in this paper serves only
as an initial guide to the management of ORV use on Perdido Key. This strat
egy is based solely on a review of the existing literature and on on-site
observations. Extrapolations and conclusions which are drawn from other
areas may not be valid for Perdido Key. This is especially important when
one considers the vegetation. The work of Godfrey et al. is specific to
Cape Cod, and although it is the first such study of ORV impacts on coastal
ecosystems, the vegetational components of Cape Cod are entirely different
from those of the northern Gulf of Mexico. Whereas the beachgrass Ammophila
brevigulata is the dune dominant of Cape Cod, sea oats dominate the Perdido
Key dune strand. However, the situation as it now exists on Perdido Key
requires control, even though there is an absence of the detailed studies
which would lead to a well defined management strategy. The proposed strat
egy offers a compromise which permits continued use of ORV's on Perdido
Key while at the same time protecting to a large degree the resource. Re
search and monitoring programs will be initiated to answer many of the ques
tions concerning ORV impacts on Perdido Key. These are, however, long
term studies (example: the 5-year ongoing study by Godfrey and co-workers)
and immediate results cannot be expected. As our knowledge of the nature of
ORV impacts on the resources of Perdido Key increases, our ability to more
adequately predict and control impacts of an irretrievable nature will in
crease . These studies should determine if substantial long term disruption
of natural geomorphic processes and the floral and faunal components of the
Key are being caused by off-road recreational vehicles. This is the ultimate
management strategy, one which should provide for an optimally balanced
resource base such that the resource is not exploited to the point of degrada
tion and that the capability of the resource to maintain itself is not impaired
by off-road vehicle use.
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LEGAL ISSUES OF BEACH ACCESS AND USE

David W. Owens *

INTRODUCTION

Throughout much of recorded history, beaches have held a special
attraction for the world's people. Their value for commerce and
recreation, when combined with their dynamic and fragile nature, have
demanded that they be given special attention by the nations' legal
systems. Beach access and use are, therefore, far from new legal
issues. In fact, there was a considerable body of law on the subject
in Roman law.

However, an ever increasing demand for this finite resource has,
in the past ten years, given the issue a new urgency in the United
States. Increasing populations, higher affluence, more mobility,
more leisure time — all these factors have created a higher demand
for use of recreational beaches. This increased recreational demand

has been accompanied by a reduction in the supply of beaches available
due to a growing demand for use of beaches for industrial, military,
commercial, and other non-recreational purposes (including for example,
use for ports, power plants, and petroleum extraction).

This intense competition for a scarce and valuable resource has
generated to a number of legal questions. For example, who has a
legal right to use a particular beach for fishing, swimming, sun
bathing or picnicking? What conditions or restrictions can legiti
mately be placed upon users of the beach? How can the public legally
gain access to a public beach when all of the immediately adjacent up
land is privately owned? These and related questions are the topic
of this paper.

Before examining these questions, however, it is important to
clarify the terminology to be used. First, there are several distinct
geographic portions of the "beach," with the law of public use fre
quently changing considerably for each different portion of the
"beach". For purposes of this discussion, the "beach" is deemed to
have three parts: (1) the "wet-sand" beach, which is that portion
between the mean low tide line and mean high tide line; (2) the "dry-
sand" beach, which is that portion between the mean high tide line

*Chief of Planning and Technical Services, Office of Coastal Management,
DNRCD, Box 27687, Raleigh, N. C. 27611.
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and the vegetation line or toe of the frontal dune; and (3) the "up
land" beach, which is the area landward of the vegetation line. A
second point requiring clarification of terminology is the definition
of "public use and access". "Public use" here deals with the ques
tion of to what extent members of the general public can enter upon
and enjoy the use of a particular area of land. The term is not
synonomous with "public ownership", which generally deals with far
broader interests than are concerned in this context (such as, for
example, mineral rights beneath the land). "Public access" deals
with the question of how the public gets to a beach they have a right
to use.

The use of and access to beaches is governed by a complex legal
regime, a regime as complex as the natural dimensions of the beach
environment. In the United States, these legal issues are for the
most part determined by state law. So while there is a considerable
degree of generalization that can be made, the precise answers to
these questions can only be found following a detailed examination of
the law of each particular state involved. What follows then is a
general discussion of the issues rather than an attempt to precisely
answer these questions for a particular jurisdiction.

With this introduction, we can move to an examination of how exis
ting public use and access rights are established, confirmed and pro
tected, how new public rights can be acquired, and other important
legal issues related to beach use and access.

EXISTING PUBLIC RIGHTS

Through a variety of legal concepts, the public may have an
existing legal right to use and have access to beaches. These rights
may arise either through the public trust doctrine or as a result of
long-standing public use of the area.

The public trust doctrine is a legal concept that relates to the
nature of the government's ownership of certain resources. Public
trust lands are owned not in a normal proprietary sense, where the
owner is free to dispose of or use the land in any fashion the owner
desires. Rather, they are lands conceptually owned by the people at
large, with the government serving as the trustee. The public's right
to use and enjoy these lands must be protected and can not be given
away or sold by the government.

Traditionally, the public interests protected by this concept
were the rights of fishing and navigation. In modern times, various
state courts have extended this to include recreational access,
bathing, swimming, skating, recreation, preservation and the enjoyment
of scenic beauty.

However, the lands covered by the public trust doctrine are
rather limited. In most all states the doctrine applies to navigable
waters and in approximately three-fourths of the oceanic states the
doctrine also extends to the associated wet-sand area. Unless a
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public park is involved, however, the doctrine generally does not
apply to the dry-sand or upland beach. So while the doctrine is quite
important in maintaining a public right to use coastal waters and the
immediate shoreline, it provides only limited help in providing access
to these areas.

There are several other legal concepts though that can be useful
in establishing both public use rights in the dry-sand beach and
access routes across upland areas. Three similar legal concepts —
customary rights, implied dedication and prescriptive easements — that
are based upon a history of long-standing public use have recently
been used to confirm public use and access rights.

The customary rights concept was adopted by the Oregon court in
1969 to prevent dry-sand beach owners from excluding members of the
public from their land. The court held that if the public had freely
and peaceably used the area in a reasonable manner for as long as any
one remembered, they could not thereafter be barred from the area.
Oregon is, however, the only state court that has used this concept
in a beach access and use context in modern times.

The implied dedication concept was used by the California court
in 1970 to confirm public access and use rights in both upland and
dry-sand beach areas. The concept is based on the premise that if the
public has used the land as if it were public land for the prescribed
period (five years in California) and the owner has not effectively
halted the use in that period, the court will consider the land to
have been dedicated by the owner to public use, regardless of the
owner's actual intentions.

The concept of prescriptive easements is very similar in reason- .
ing and effect, if not in legal origin. This concept has been invol
ved in beach access and use litigation in Texas and Florida. The con
cept holds that if a person uses a particular piece of property
claiming to have a legal right to such use, the courts will protect
continued use after the prescribed period has run. The period required
varies from state to state, but is frequently seven, ten or even
twenty years.

While expanded use of these legal doctrines holds significant
promise for greater public use of and access to beaches, such a
course of action is not without significant legal and practical prob
lems.

First, with the possible exception of the customary rights con
cept, these concepts may only be applied on a case-by-case, parcel-
by-parcel basis. A lengthy series of time consuming difficult liti
gation can hardly by itself be a rational approach' to meeting public
access and use objectives.

Second, proving long-standing public use can be considerably
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expensive and difficult. Consider the potential difficulty of pro
ducing a number of witnesses who will testify under oath that they
and others have regularly used a particular path to get to the beach
for better than twenty years and did so in utter disregard for the
private property rights of the landowner.

Third, many state courts will simply be reluctant at best to use
these concepts to fetter the previously unrestricted private property
rights of beach owners. Property law, perhaps more so than any other
branch of law, honors predictability, certainty, and an unchanging ad-
herance to the values of yesterday. Protection of the expectations
of purchasers of property is paramount. Absent what it considers
to be compelling public policy reasons otherwise, courts will fre
quently refuse to interfere with or change property rights. This is
reflected in the fact that many state courts will hold that use of
open beach lands by the public will be deemed to be at the permission
of the owner. In short, the question is one of basic public policy
and courts will frequently cane down on the side of the private land
owner.

A fourth potential problem is that wide-spread use of the con
cepts may lead to attempts by beach owners to vigorously prohibit all
public use of their property. This action, while it would not change
previously established public rights, would prevent new rights of
this type from being established and could end widespread permissive
use.

Still, even though these potential problems exist, use of the
above referenced legal concepts can be quite effective in establi
shing, confirming and protecting public use and access rights. Their
use should be seriously considered whenever the public is excluded
from using previously enjoyed coastal resources.

ACQUIRING NEW RIGHTS

In many instances, existing public use and access rights will be
insufficient. The concepts discussed above may not be adopted by the
state involved, or there may be no previous history of public use of
the area, or the public rights may only apply to a very small area,
such as the wet-sand beach, with the public having no way to gain
access to or effectively use the area. In these cases, additional
public use and access rights must be acquired. The public may pay for
these rights or they may be acquired through noncompensatory means.

There are few legal issues involved with the purchase of in
terests in land for beach use and access. State and local govern
ments usually have full power to purchase or accept donations of
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lands for public recreation purposes. Condemnation of these lands
also presents few unique legal problems as a result of the beach con
text. For localities, the question is usually the simple one of
whether the state has granted that power and whether the proper pro
cedures have been used.

The problems of purchasing new use and access rights are gene
rally non-legal. First and foremost is the large expense involved.
For example, in areas of Dare County, North Carolina that are deve
loped at a fairly low density (generally single-family second homes
on 50 to 100 feet lots) vacant ocean front lots are now sold for in
excess of $1,000 per front foot. With prices considerably higher in
more urban portions of the country, purchase of any extensive beach
properties is beyond the reach of most local and state governments.
When this factor is added to political pressures brought on by fears
of reducing the local tax base and the lengthy time required to pur
chase or condemn beach lands, lack of widespread use of this tool is
understandable.

Several governments have therefore turned to noncompensatory
acquisition of public use and access rights. The most common tech
nique used is to require mandatory dedication of land for public pur
poses as a condition of subdivision approval. The dedication of
streets and utility rights-of-way has long been required in a number
of areas. Increasingly,requirements for dedication of school sites
and recreation areas has been required.

The application of this technique to beach access and use prob
lems is clear. Developers would, for example, be asked to dedicate
the dry-sand area to public use prior to subdivision approval, or be
required to dedicate street ends that run to the water's edge, or be
required to provide pedestrian accessways on a regular basis. This
last point was a major policy recommendation of the California
Coastal Plan. And state law in Wisconsin requires that all subdivi
sions on navigable waters provide public accessways at least every
half mile.

There are, however, important legal limitations to the use of
this subdivision exactment technique. Generally, dedications can
only be required to cover new public costs generated by the subdivi
sion. Therefore, while a developer can be required to dedicate
accessways to a previously accessible public beach (hatwculd be rendered
inaccessible by virtue of the subdivision, the developer generally
can not be required to dedicate land for a new community-wide park
just because the subdivision is on a beach. A more practical limi
tation is that this technique can only be used when new residential
developments are proposed. It is of little value in already developed
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areas orrural areas facing noimmediate residential development pressures.

Another noncompensatory technique that is increasingly being used
is to require assurances of public use and access rights as a con
dition of making major public investments. For example, communities
can be required to demonstrate that public use rights exist for the
dry-sand area and that adequate access (including parking and support
facilities) is provided as a precondition to making grants for erosion
protection structures. In the Southeastern United States, such an
approach has been used in Delaware, South Carolina and Florida and
is being actively considered in North Carolina.

OTHER IMPORTANT ISSUES

In addition to the issues related to establishing existing
rights and acquiring new rights, there are other important legal
issues relative to beach access and use.

One very important question is just what is the "public" that is
entitled to enjoy these public use and access rights. This question
has been particularly at issue in recent years in the Northeastern
United States. There ocean-front communities in several states have

attempted to restrict use of their beaches by non-residents. In
other areas of the country, access may be provided,but only for resi
dents ofthe particular subdivision.

In the northeastern cases, the communities contended that because
non-residents do not pay local taxes for acquisition and maintenance,
because of overcrowding and because of the demands for parking gener
ated by non-residents, they could legitimately be restricted or ex
cluded from municipally owned beaches.

The courts of New York and New Jersey have rejected these con
tentions and held that localities may not discriminate against non
residents. In New Jersey, the court used the public trust doctrine
to invalidate the imposition of higher user fees on non-residents.
In New York, the court held that the municipal beach had been ex
pressly dedicated to the general public and could not thereafter be
restricted to use by town residents only. These cases, along with the
equal protection clause of the United States Constitution and many
state constitutions, indicate that absent extraordinary circum
stances localities discriminating against non-residents may well be
vulnerable to successful local challenges. This is particularly true
where state and federal funds have been used to acquire, improve or
maintain the beach.

A second important question that has to date received little
attention from legal writers is the question of maintenance and lia
bility. When a governmental unit purchases or accepts dedication of
public rights, it assumes liability and maintenance responsibilities
for the affected area.
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However, where public rights have been created by long-standing
public use, maintenance and liability responsibilities are not so
clear. Must the owner whose land has been used for a path to the
beach clean up the litter and debris that may be left behind by care
less members of the public? Is the owner liable for injuries caused
by a failure to clean up the path or a failure to post warnings within
a reasonable time after the owner learns of hazards that have deve
loped?

The California Coastal Plan attempted to address this issue by
providing that dedicated accessways would not be required to be
opened to public use until a public agency or private association
agreed to accept responsibility for maintenance and liability of the
accessway. That plan also recommended that a state agency be autho
rized to receive, maintain and hold liability for dedicated access-
ways. Such an approach might considerably reduce local reluctance to
require or accept dedications of beach accessways.

A third important related question deals with the necessity of
balancing public use and access needs with the need to protect the
sensitive natural beach environment. While occasional picnicking on
the dry-sand beach is unlikely to cause serious environmental problems,
widespread use of off-road vehicles or destruction of dune vegetation
can quite seriously damage the beach. Therefore, where public use
and access is allowed, there must be careful regulation and moni
toring to assure adequate protection of the resource.

A fourth point that should be made, though it is not strictly a
legal issue, is that efforts to assure adequate beach access and use
must, if they are to be successful, be coordinated with other govern
ment programs. Use of building set-back lines, dune protection ordi
nances and restriction of incompatible land uses can greatly support
these efforts. Multiple use of non-recreational public facilities,
such as colleges, libraries, office buildings, even military bases,
can greatly expand the supply of beach areas open to public use.
Further, such efforts should give special attention to the access
needs of low-income persons if beach use and access is to be provided
equitably. This can be done through, for example, use of mass transit
for day users or "rent a tent" camping areas for overnight users.

CONCLUSIONS

The legal profession has given more attention to the issues and
problems of beach access and use in the United States in the past ten
years than was given in the preceeding two hundred years. For example,
a quick survey of legal periodicals indicates that almost fi fty
articles appeared specifically addressing beach access and use issues
in the 1970-1976 period. This compares with only six articles speci
fically addressing these topics in the preceding seventy years.
This, no doubt, reflects the fact that seven major state courts —
California, New York, New Jersey, Texas, Florida, Oregon and Hawaii —
handed down important decisions on these issues in recent years.
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This litigation and commentary reflects the seriousness of the beach
access and use problems facing the United States today.

This activity has led to a great deal more clarity on the legal
issues involved with beach access and use. The state of knowledge on
these topics has been further developed through important legislative
initiatives. Of particular importance in this regard are the manda
tory public access planning provision of the 1976 amendments to the
Coastal Zone Management Act and the as yet unfunded, but still dreamed
of, access acquisition funding provision of the same Act.

The alternatives for establishing existing access and use rights
and for acquiring new rights have now been well researched and infor
mation made available to governmental policy makers. Related legal
problems have been identified and potential solutions devised.

What remains to be provided is the social resolve, political
leadership and resultant commitment of fiscal resources to guarantee
that members of the public will,in the future,have adequate access
to and use of our beaches. We must not allow our coast lines, which
are a most precious resource owned by us all, to become the exclusive
province of the wealthy and those fortunate enough to own beach front
property.

A good start has been made in addressing these problems in
several states. Those efforts must be supported. And we must in
tensify and renew our effort in the balance of the country if full
beach access and use by all of the public is to be a reality.
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Shorefront Access - Is Dedication the Solution*

Getting to the beach today is becoming more difficult than in "the old
days." Population and recreational trends are bringing more people
than ever before to the coasts to search for a place on the sand
while, at the same time, developers are buying up more of the land
in order to build houses, condominiums, hotels, and other structures.
In all but six States (Delaware, Maine, Massachusetts, New Hampshire,
Pennsylvania, and Virginia) the land from the mean low tideline
to, at least, the mean high tideline is owned by the public and is
public beach. But in most cases, the public cannot get to beach
it owns because private ownership excludes the public from the
entry to the beach. The problem is one of access. The public
needs both vertical access — the ability to get to the water and
lateral access the use of land along the water in order to best
utilize the tremendous potential of the shore.

There are several techniques available for addressing this particular
problem. Unfortunately, most of these involve land acquisition which
is expensive and going to be more difficult in the future with scarcer
public dollars. This paper will explore the use of two under-utilized
methods of acquiring access. They are readily available to all States
and are virtually cost free as compared to the standard methods of
access acquisition — fee simple or less-than-fee simple purchases,
implied dedication, customary rights, or prescriptive easements.
The two recommended techniques are (1) required dedication and
(2) the discovery and utilization of public rights of way.

Required Dedication

Required dedication for shorefront access entails the use of a rather
traditional land-use mechanism: subdivision exaction. Nearly
every State in the United States has laws authorizing its local
governments to require that developers dedicate land to the public
for streets, sidewalks, sewers, other utilities, and open space
within the development. The issuance of a permit to build is
predicated upon the State or local police power which can require
dedication of the above for the health safety and welfare of the

* Mr. James W. MacFarland is the Estuarine Sanctuary Coordinator
within the Office of Coastal Zone Management/National Oceanic and
Atmospheric Administration.
* Mr. Richard S. Weinstein is a Writer/Editor within the Office
of Coastal Zone Management/National Oceanic and Atmospheric
Administration.
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community. The dedication (sometimes called exaction) of land for
beach access involves the same process and rational as these other
dedications and, in fact, can be achieved at the local level using
these already existing laws. As long as it can be shown that the
new development is responsible for eliminating access, or for
establishing a demand for new access, the use of required dedication
has generally benn supported by the courts. (For further discussion
of the legal aspects of required dedication of access, see David
W. Owens and David J. Brower, Public Use of Coastal Beaches,
Chapel Hill, N.C.: Sea Grant Publication
UNC-SG-76-08, 1976).

There are several examples in which local units of government have
successfully used required dedication as a means for acquiring
access, but before discussing this use at the local level, the use
of required dedication at the State level will be addressed.

At the present time, there are only two States in which the State
law mandates that developers provide shorefront access: California
and Wisconsin. On a Statewide level, California has had a law
requiring developers to provide shorefront access only since 1976.
However, California also has what is known as the Subdivision Map
Act (CAL. BUS. & PROF. CODE §11,500-11,709) under which cities and
counties have been acquiring access through subdivision dedication
since its enactment in 1943. Because of this Act, California has
extensive experience with requiring access and its program of
doing so is one to be emulated.

But California's system is complicated. There is the California
Coastal Act of 1976, the California Coastal Conservancy Act of
1976, the Subdivision Map Act and there are the local statutes
under which local jurisdictions have been implementing the Sub
division Map Act. All should be read by anyone considering the
use of required dedication of access. But the model that is
recommended is that used in the Coastal Plan provided by the
California Coastal Zone Conservation Commissions established by
Proposition 20 in 1972. This Coastal Plan was merely a recom
mendation and is not law. However, both the Coastal Act and the
Coastal Conservancy Act were derived from it and it includes the
best of all three State acts, in addition to the best of the
local plans. The most relevant section (Part II, §123(a)) of
the coastal plan reads as follows:

New developments shall provide public accessways to the shoreline
except in those individual cases where it is determined that
public access is inappropriate, such as where (1) adequate access
exists nearby, (2) the topography makes access dangerous, (3)
the proposed development is too small to include an accessway,
(4) the coastal resources are too fragile to accommodate general
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public use, (5) public safety or military security precludes public
use, or (6) the public accessway would adversely affect agricultural
uses. In developments where the provision of a public accessway
is determined to be inappropriate, the project sponsor shall pay
"in lieu" fees (to be established in regulations by the coastal
agency, after public hearings, or in approved subregional or local
coastal plans) to a fund [held by the State Department of Parks
and Recreation] for the acquisiton, maintenance, and opertion of
public access at a suitable location elsewhere. To the maximum
extent feasible, in-lieu fees shall be spent in the general area
in which they are collected and in areas where access is called
for in subregional and local coastal plans.

In California, hundreds of accessways have been established by
required dedication. In Los Angeles County alone, eleven accessways
have been acquired through this method, though only the most recent
one was acquired, in coordination with the regional unit of the
State Coastal Commission. The other ten were obtained under the
Subdivision Map Act and eight of these were dedicated to the county
in the 1940's, but it was only in the past few years that the
County began to actively maintain and publicize this land for
beach access purposes.

In addition, the State Coastal Conservancy has been using required
dedication to obtain lateral accessways. In the California Coastal
Commission's Local Coastal Program Manual (Part II, Section A,2) the
term "Lateral Access" is defined as:

A recorded dedication or easement granting to the public the right
to pass and repass over dedicator's real property generally paral
lel to, and up to 25 feet inland from, the mean high tide line,
but in no case allowing the public the right to pass nearer than
five feet to any living unit on the property.

So far, although the Coastal Commission has obtained dedications of
lateral access from many developers in the Los Angeles area, only one
(in Malibu) has been accepted by the county. The county is maintaining
the area and the public is using the beach for recreational purposes.

The question over who takes title to dedicated accessway is an in
teresting one. Although the Coastal Commission may seek dedications
and the Coastal Conservancy may purchase access, according to
Section 31404 of the State Coastal conservancy Act, it is preferred
that a "local public agency" take title to such access. But if
such an agency is "unable or unwilling," the Department of Parks
and Recreation may accept title. So far, that Department has been
reluctant to accept accessways and so have the other State agencies.
Because of the cost of such things as maintenance and accident
liability, even some local public agenices have also been hesitant
about accepting public access.
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The San Francisco Bay Conservation and Development Commission
(BCDC) has managed to get around these maintenance costs. Under
the subdivision Map Act, the BCDC has written its local land
planning ordinance in such a manner that developers or the eventual
landowners must bear the cost of maintaining the accessways they
dedicate to the public. Because the weather insures that the
demand to use the beaches in the Bay area is not extremely heavy,
maintenance costs are generally small so that developers and land
owners have agreed to absorb them. Whether or not this would hold
true in areas with greater maintenance costs is open to question.
Another suggestion is that a State agency could share at least
some of the costs.

California's program of using required dedication for beach access
acquisition works rather well. As can be seen from the public's
passage of Proposition 20 (The California Coastal Conservation Act
of 1972), the people demanded access to the beaches. As a result,
developers do not present building plans that will be reviewed by
the Coastal Commission unless public access is included. There
have been a few difficulties with the residents who live near new
access, but these problems generally have been ironed out in a
mutually agreeable manner. For example, the one strip of lateral
access mentioned above does not have public restrooms nor other
facilities near it. Therefore, users of this beach bothered
neighbors of the beach for the use of their facilities. But, in
response to complaints, the Los Angeles County put up fences and
explicit signs and the problem no longer exists.

Just as California's program of required dedication is instructive
as a program to emulate, Wisconsin's program can be instructive in
its examples of pitfalls to avoid. This does not mean to say that
Wisonsin's program of subdivision exaction works poorly. That
State has obtained much useful access under its dedication statute
(236.16(3)). Also, the provision has worked especially well
protecting access to small lakes. But even that statute's most
ardent supporters admit that it can be improved. The statute
reads:

LAKE AND STREAM SHORE PLATS - All subdivisions abutting on a
navigable lake or stream shall provide public access at least 60
feet wide providing access to the low watermark so that there will
be public access, which is connected to existing public roads,
at not more than one-half mile intervals as measured along the
lake or stream shore except where greater intervals and wider
access is agreed upon by the Department of Natural Resources and
the head of the planning function, and excluding shore areas where
public parks or open-space streets or roads on either side of a
stream are provided. No public access established under this
chapter may be vacated except by circuit court action.
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State and local governments, developers, and neighbors of access-
ways have all expressed some dissatisfaction with this statute.
It is obvious from the minimum width requirement and from the idea
that these accessways are to be "connected to existing public
roads" that the legislative intent behind 236.16(3) is to extend
streets to the lake and stream shores. Such an intent is fine.
In fact, extending streets and utilities to the shores is probably
the easiest and cheapest method of access dedication to obtain,
especially for local communities. But a government should not
limit itself in terms of access and 60 feet is the width of only a
narrow road. In Wisconsin's case, because the figure is mentioned
in the statute, both State and local officials have expressed diffi
culty in the ability to convince "the head of the planning function"
to dedicate wider accessways which will be able to sustain adequate
on-street parking.

Another problem with the Wisconsin statute is its use of the word,
"subdivision." Elsewhere in the platting statutes, that word is
defined in such a manner that concominiums are not included as
subdivisions. Condominium builders do not have to provide access
to the shore.

Subdivision builders also make use of the fact that the statute
contains no qualitative provision for the access provided. There
fore, access is frequently granted in the least desirable location
on the land whch is being subdivided. Local government officials
have suggested that this problem could be remedied by the creation
of a strong Statewide government agency (perhaps like California's
Coastal Commission) with the power to negotiate with developers
about access. And, like the cities and counties of southern Cali
fornia, Wisconsin's local governments are disturbed over access
maintenance costs and would perfer some assistance from the State.

From the standpoint of developers, some have discovered that
providing attractive access can raise property values, but others
have found that it may also lower them by bringing in more people
than the area can adequately handle. This problem has been
especially acute during fishing season, when hoards of people
descend upon the lakes so that lakeside communities become greatly
overcorwded and residents who live near accessways find their
lives greatly disrupted. Therefore, Wisconsin's lakeshore residents
tend to oppose the establishment of public shorefront access in
their neighborhoods.

The final sentence in the Wisconsin statute quoted above addresses
a matter which should be considered in all similar legislation.
To make absolutely certain that private individuals do not take
public lands unjustly, accessway laws should state, as Wisconsin's
does, that only through "circuit court action" can an established
accessway be vacated. This action should also involve adequate
public notice as an additional safe guard.
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The Virgin Islands have a Statewide program which can be used by
others looking for an alternative to requiring that developers
dedicate access. The Virgin Islnads use a tax incentive to obtain
such dedications. This statute occurs in the Territory's Industrial
Development Law (Title 29, Chapter 12, V.I.e.) in a statement
that, as one requirement for tax exemption, each business with a
coastal site "grant to the Government of the Virgin Islands a
perpetual easement upon and across such land to the beach or shore
line to provide for an unrestricted access thereto to the public."

The word,"business" has been interpreted liberally so that the
public has acquired substantial amounts of access under this law.
Because of the nature of the Virgin Islands, there have been few
problems with residents neighboring accessways. And, as a tax
incentive, this statute has been favorably received by the business
community. In fact, one of its few problems is that, for the tax
break, some developers have been providing access in areas where
no access is needed.

Another interesting variation is the State of Hawaii. In this case,
the State law merely instructs each of the individual counties to
adopt ordinances requiring developers to dedicate access. At the
present time the law has only recently been enacted and though
some localities are in the process of doing so, no accessways have
yet been acquired under it.

Whether or not a State requires its counties to write zoning ordi
nances for the exaction of a dedication for the purpose of access,
most counties or towns have the authority to do it on their own
accord. Perhaps the best example is Florida's Collier County,
which wrote its ordinance under the Chapter (125) of the State
laws granting counties the power to write zoning laws for the
"general health, safety, and welfare" of the public. The county
could also have written the same ordinance under Florida's Chapter
163, Part 2, which grants power for the ordinances requiring the
dedication of land for parks and open spaces. The county law
requires developers to provide accessways by deed, easement, dedi
cation or other method so long as it can be assured that the public
will have that access in perpetuity. These accessways must have a
minimum width of 100 feet and must be separated from each other by
no more than onehalf of a mile.

One of the more important aspect of this law is that it is overseen
by a powerful Board of county Commissioners who can alter or wave
the regulations if necessary because of roads, railroads, or other
reasons. In one instance where a developer owned three miles of
beachfront property (which should require six accessways), the
Board waived the rules so that only three accessways were built,
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but these are much larger than required so that, in effect, the
county received three public parks.

Perhaps even more importantly, the Board can also allow a "transfer
of development rights" over such things as density or open-spaced
regulations. For example, should a density requirement permit a
developer to build 100 living units on his land before dedicating
a portion of it but only 85 units afterwards, the Board can transfer
the development rights to the property and the accessway so that
the developer can still build 100 units. In this way, the county
assures that the developer suffers no losses because of the access
requirements.

The Collier County government also works hard at convincing devel
opers that providing access is in their best interests. Attractive,
parklike accessways usually raises property values, especially for
properties where interior units or lots which will not front the
ocean are being built. Also, dedicating these accessways to the
public saves the developer the cost of maintaining this land.
That these arguments can be convincing is seen in the fact that
Collier County persuaded two developers to provide attractive
access even prior to the establishment of their ordinance. And in
one of the resulting developments (one-half of which was built
after the ordinance came into effect) not only is there access, but
also public showers and parking for as many as fifty cars.

There are very few other localities which have written zoning laws
requiring access dedications. North Carolina's Currituck County
passed one in 1971, but it has been amended so many times that
today it is unrecognizable as an access provision. Of course,
there are those in California (through the Subdivision Map Act)
and in Hawaii (mandated by State law). However, many other counties
and towns have used persuasion to convince developers to voluntarily
dedicate access. For example, Kuwaiti businessmen bought Kiawah
Island in South Carolina but neeeded a zoning change in order to
build the commercial structures they desired. In order to obtain
that zoning alteration, they promised not only to dedicate public
(footpath) access, but also to dedicate a substantial amount of
parking. Today, Kiawah is used both by the homeowners and also by
the general public.

Martin County, Florida, also has convinced developers to volun
tarily dedicate access to the public. On Hutchinson Island, one
builder dedicated twelve parking spaces and a walkover from them to
the beach. According to a county official, this dedication has
turned out well for both the public and the developer.

North Carolina localities have managed to obtain voluntary dedica
tions from builders constructing subdivisions with interior lots.
Here, the subdividers frequently dedicate "access lots" either to
the public or to the subdivision owners so that interior owners
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will have access to the beach. It has been suggested that if a
resident owners association owns such a lot which already has an
access easement upon it, eminent domain can be used fairly cheaply
to obtain that lot for the general public.

DISCOVERY AND UTILIZATION OF PUBLIC RIGHTS-OF-WAY

Like required dedication, the discovery and utilization of public
rights of way can be handled at both the State and local levels.
Currently, there is only one State which has an active program
specifically designed to acquire access and utilization - Rhode
Island. Discovery and utilization legislation and committees have
existed since 1958, but Rhode Island expects to have its first
accessway that was developed under a new system in operation late
this year. The State has very carefully considered all aspects of
researching old ownership titles and making use of them for the
purposes of access and their program is a good one.

In Rhode Island, there are records of people dedicating rights-of-
way from the time of King Charles II until the present. Over this
expanse of time, many of these accessways have been claimed by
others, encroached upon, or otherwise lost. To regain them, the
State's Coastal Resources Management Council's subcommittee on
Discovery and Utilization of Public Rights-of-Way has a battery of
eleven lawyers hired from the various localities to research land
titles. Once it has a certificate of title for a likely accessway
in its possession, the Council (also known as CRMC) will notify
the people living in the community containing the accessway that
there will be a public hearing to be held in that town in not less
than thirty days from the first day of notification. At this
public hearing, the certificate of title, aerial photographs, and
surveyor's measurements will be presented. After considering the
responses aired at the Public Hearing, the Council will vote on
whether to officially acquire the accessway. If the vote is affirm
ative, then the certificate of title will be registered in the
town hall and with Rhode Island's Secretary of State. Should
someone object to the establishment of such an accessway, the CRMC
is prepared to defend the public's rightof-way in court. The
Department of Environmental Management will maintain these access-
ways and mark each of them with a four foot concrete pile containing
a medallion stating that the land is to be used for the purpose of
access to the shore.

Although it was not created primarily for the purpose of access,
Delaware has a program which is somehwat similar to Rhode Island's.
Delaware, however, believes it already knows what land it owns.
Its problem is one of encroachment upon that land. Therefore, it
is in the process of conducting a coastal land survey to make
certain that private citizens are not preventing the general public
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from using public lands in the coastal area. This land, however,
will be used not only for access, but also for parks, beaches, and
other public needs.

Local governments can also discover and utilize accessways. For
example, in North Carolina, Emerald Isle has hired a planner to
search for accessways, and some public land that he found is now
in the process of being marked off as access for public use.

There are only a few other examples of local governments attempting
to utilize accessways which appear on their platting maps as being
publically owned but which have been encroached upon by private
individuals. (Los Angeles County did so with land obtained under
the Subdivision Map Act in the 1940's). These platted rights-of-way
are generally perpendicular streets which were originally extended
to the waters edge and dedicated to the public along with all
streets and utilities in the subdivision.

The scant degree to which this method of access and also the method
of required dedication are used makes little sense. Both of these
techniques are inexpensive compared to the purchase of access. If
they are planned out carefully and consideration is given to previ
ous experience, (as was done in California and Collier County with
required dedication and in Rhode Island with discovery and utiliza
tion) they cause few problems with respect to litigation or public
and private acceptance. These two techniques are grossly under
utilized in most parts of the country and yet, in terms of
"practicality," they are perhaps the best alternatives available.
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THE METRO TORONTO WATERFRONT - A PROGRESS REPORT

INTRODUCTION

The Metro Toronto and Region Conservation Authority has
been involved in waterfront development along the portion of
the north shore of Lake Ontario under its jurisdiction
since 1970. Since that time, four new waterfront recrea
tional areas have been developed allowing intensive public
use of approximately 120 hectares of shoreline property.
This total includes 40 hectares of new waterfront land which
was reclaimed through a program of controlled landfilllng at
selected sites. Planning and development are well underway
towards the completion of three more major waterfront areas
by 1981, which will provide 57 hectares of new land area as
well as equally valuable protected water areas for mooring
of small craft.

Acquisition of existing waterfront land is ongoing in
selected areas to ensure that opportunities are available
for steadily increasing use of the lakeshore resource. The
Conservation Authority waterfront property holdings will
reach a total of approximately 650 hectares by the end of
1978. These holdings represent potential regional access
points at 20 separate locations over the 64 kilometres of
shoreline under the Authority's jurisdiction.

This paper presents a brief historical perspective of
waterfront planning and development in the Metro Toronto
Region and summarizes the Conservation Authority's involve
ment and achievements in this important undertaking over the
period 1970 to 1978.

BACKGROUND

Toronto is what it is and where it is because of its

waterfront. The natural harbour combined with easy access
to the fertile hinterland provided for the rapid growth of
the area into one of the richest regions of North America.
Although the development of Toronto's waterfront has been
continuous from almost the beginning of the City itself,
the Toronto Harbour Commissioners' (THC) Plan of 1912 was
the first, and until 1967, the only plan it ever had. The
THC Plan had been implemented to the extent that most of the
waterfront within the city's boundaries had become a unique
feature in the economic and recreational life of the city
and, indeed recently, with the comprehensive recreational
development of the Toronto Islands by the Metropolitan

*Brian E. Denney
Metropolitan Toronto and Region Conservation Authority
Head, Waterfront Section - Water Resource Division
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Corporation, a major factor in the recreational development

of the whole metropolitan area.

However, beyond the city's boundaries, the lack of a
comprehensive plan and an implementing agency has been evi
dent in the lack of public access to the lake, lack of

beaches and lakefront recreational facilities and an almost

complete disregard of the potential resource by the adja
cent commercial and residential developments.

In the late 1950's, the need for a comprehensive lake-
front plan was recognized by the Metropolitan Toronto
Planning Board, and the first conceptual plan was estab
lished by the Board in its 1959 Draft Official Plan. The

initial work was continued in 1961, with the formation of
a waterfront advisory committee and a waterfront technical
committee charged with the preparation of the plan for the
whole of the waterfront within the boundaries of the Metro

politan Planning Area. The Waterfront Advisory Committee
comprised representatives of the public and private organi
zations interested in the waterfront, and the Waterfront

Technical Committee comprised senior technical and admini
strative staff members of agencies having responsibilities
related to the lake and its waterfront. The composition of
the committees ensured the free exchange of essential tech
nical information, the identification of objectives to
satisfy the many needs of a lakeside metropolis, and an
assembly of views on how these objectives might be coordin
ated and achieved. The importance and value of the Plan is
that it reflects the views and ideas of a large number of
contributors, each being very conscious of the value of a
lakeside location for various uses.

In 1967, the Plan was presented and adopted by Metro
politan Toronto Council. The Plan had as its objective to
allow for "a handsome waterfront, balanced in its land uses,

complementary to adjacent areas, readily accessible and
fully cognizant of the features which nature has provided."

It was felt that the individual agencies having some
jurisdiction within the region would not be capable of
implementing the various aspects of the Plan. It was recog
nized that an agency was needed which could design, develop,
construct, finance, operate, and maintain on its own, and
which could represent municipal and metropolitan governments
in seeking assistance for waterfront development from senior
governments. The Metropolitan Toronto and Region Conserva
tion Authority had been fulfilling similar responsibilities
with respect to management of the Region's valley systems
since 1957 and therefore, the MTRCA was selected in 1970 as
the implementing agency for the Waterfront Plan. The
Authority was thereby given responsibility for 64 kilometres
of waterfront excluding the main Port, Toronto Islands and
Ontario Place.
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IMPLEMENTATION

The broad, long range development proposals presented

in the 1967 Waterfront Plan were examined in detail by the
Authority and an initial 10 Year Development Plan was
derived for the period 1972 to 1981. In order to secure
funding, the 10 Year Plan was further divided into two
Five Year Development Projects which identified specific
development proposals and the associated cost estimates.
Site specific master plans were then prepared and approved
by appropriate agencies and construction at three sites
was underway by early in 1972. At the same time, land
requirements were identified and an acquisition program
was implemented. While the 10 Year Plan provided for the
development of recreational facilities at specific sites,
it also addressed the need to effectively manage the
shoreline between these developments to encourage appropri
ate land use and to protect the adjacent urban infrastruc
ture. In this regard, jurisdiction was obtained under
Provincial Regulations to control the placing of fill and
installation of structures within a designated shoreline
zone.

The Authority adopted and maintained a coordinating
role in waterfront development by relying heavily on the
expertise of other agencies. For example, an agreement
was reached between the Authority and The Toronto Harbour

Commissioners which engaged the THC as an agent of the
Authority in matters relating to the design and construc
tion of landfilling activities. The THC had considerable
experience with construction of this type as a result of
involvement in the construction of Ontario Place and The

Outer Harbour Headland. Similarly, an agreement was formu
lated which provided for the transfer of completed Water

front sites within metropolitan boundaries to The Metro
politan Toronto Parks Department for operation and main-
tainence.

DEVELOPMENT TECHNIQUES

As identified previously, development patterns prior
to the Waterfront Plan resulted in significant restrictions
on the availability of regional Waterfront access points.
In order to take maximum advantage of the few points which
were available, plans were developed which allowed for the
creation of new land through controlled lake filling at the

points where regional access could be extended to the Lake-
shore. This program had the added advantage of allowing
sufficient flexibility in the land configuration to provide
for the creation of protected water areas to support numer

ous recreational activities. The few available access

points have been used to advantage in the creation of
approximately 81 hectares of new waterfront land and 40
hectares of protected water.

llQ Denney



The materials used in the landfilling program are sur
plus construction materials primarily earth fill and con
crete rubble. These materials are available regularly in
large volumes from construction sites throughout the Metro
politan Toronto area. Annual volumes have ranged between
250,000 and 430,000 truck loads over the last seven years.
The two available materials, earth fill and concrete rubble
are used in different ways. The earth is used in the core
of the site to create the land base required and similarly
provides most of the material for the breakwater portion of
the site. The rubble is used almost exclusively on the
exterior shoreline as pre-armour filter layers on hard-
points and as beach nourishing material.

The exterior shoreline design is based on a detailed
analysis of the magnitude and approach direction of the
expected wave energy. The energy analysis is then used to
design a system of artificially contained beaches which
are anchored between armoured hardpoints. The beaches are
designed to be perpendicular to the net wave energy
approach direction and therefore, are not subject to losses
of large volumes of material due to littoral drift. The
hard points or beach anchors are designed so as to allow
seasonal or storm related shifts in the beach configuration
while preventing losses of significant volumes of materials
around the hardpoints. The lengths of the hardpoints are
determined partially by the spacing between hardpoints as
well as the expected underwater slope of the beach material.

The concrete and asphalt rubble which is placed between
hardpoints is subject to abrasion during wave attack and
deteriorates rapidly, yielding aggregate of various sizes.
Over a period of two to three years, the rubble material is
transformed into relatively good quality cobble beaches for
strolling, sunbathing or swimming. In this manner, several
thousand feet of shoreline have been stabilized with arti
ficial beaches at relatively low cost.

The hardpoints are designed similar to rubble mound
groynes or breakwaters. The final armouring layer consists
of quarried limestone blocks weighing 2.5 to 4.0 tonnes.

PROGRESS

Since 1970, the Metropolitan Toronto and Region
Conservation Authority has completed waterfront developments
at Petticoat Creek, Bluffers Park, Ashbridge's Bay and
Humber Bay. (Figure 1) The latter three sites involved

landfilling to create a new land base and protected water
areas to support boating, swimming, fishing and open space
uses, while the Petticoat Creek Conservation Area is an
81 hectare park established on natural waterfront property
acquired by the Authority to protect the area from urban
development pressures. The four new areas offer a wide
range of recreational opportunities.
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Petticoat Creek Conservation Area, which opened in 1975,

now provides a large artificial swimming lake, a swimming
beach, bicycle and nature trails and large areas for group
or individual picnics. Similarly, the first phase of
Bluffer's Park (Figure 2) which opened in 1976 offers a
lakeside setting of 11 hectares from which to view the
spectacular geological features of the Scarborough Bluffs.

The second phase of the project, which is expected to be
completed by 1981, will provide protected water areas for
seasonal mooring of 500 boats and dry sailing facilities
for 250 boats. Ashbridge's Bay Park (Figure 3) is based on
17 hectares of new land created over the period 1972 to 1976.
It was opened to the public in 1977 and now supports a boat
ing club with 200 wet moored and 100 dry sailed boats, as
well as launching ramps, swimming beaches, bicycle trails,
picnic facilities and day mooring docks. Humber Bay Park
supplies launching ramps and day mooring facilities in the
first phase and like Bluffer's Park, will provide a major
smallcraft harbour by 1981 at the completion of the second
phase. The total Humber Bay Park project will have resulted
in the creation of 45 hectares of new waterfront land by
the end of 1978. Part of the land area will be used for a

pond system to allow model boat competitions and casting
tournaments for fishermen during summer months and ice
skating during the winter.

The potential for increased long term use of the water
front is being ensured through a program aimed at acquiring
existing undeveloped lands wherever possible. In other
areas, where development occurred in hazardous locations,
the Authority is acquiring the lands where possible and
promoting more appropriate uses. At the same time, sensi
tive and productive areas such as river mouth marshes have
been acquired. To date, over fifty-five percent of the
$36,000,000 allocated for the Waterfront Plan has been spent
on acquisition of lands for future development.

Although the waterfront landfill projects have a direct
beneficial effect on adjacent properties in terms of immedi
ate shoreline protection, there is a need to protect other
sections of shoreline between these recreational develop
ments. The Authority has undertaken design studies and
constructed test installations to determine feasible methods
of shoreline protection. Future iniatives will continue to
relate directly to the Authority's mandate for shoreline
management including construction of protective works.

An integral part of the Authority's waterfront develop
ment program has been an intensive environmental monitoring
program. The program includes water and sediment quality
monitoring including analysis of benthic communities in an
effort to ensure that the landfilling activities in particu
lar will have no significant long term detrimental effects.
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FUTURE PLANS

Although progress.has been rapid over the first eight
years of The Plan, a number of sites remain to be developed
over the next ten years.

Detailed design is well underway for smallcraft har
bours and other recreational facilities at East Point Park,
and Colonel Samuel Bois Smith Park (Figure 1). Construction
at both sites should follow directly upon completion of
Bluffer's Park and Humber Bay Park. The Authority's project
for redevelopment of the recreational facilities along the
Western Beaches should proceed in the next few years, while
the recent acquisition of the Guild Inn property in Scarbor
ough should provide for development of a major new shoreline
access point and numerous open space uses.

The responsibility for development of Aquatic Park has
recently been given to the Authority by the Province of
Ontario. This major new area has been created by The
Toronto Harbour Commissioners over the last twenty years,
as part of the new Outer Harbour Project. The land area
involved is approximately 100 hectares, upon which the
Authority has proposed a number of water oriented recrea
tional facilities, as well as a wildlife and nature
interpretation area.

Acquisition of much of the waterfront in Pickering and
Ajax over the last eight years will ensure that development
of that portion of the Authority's jurisdiction can proceed
as recreational demand and funding permit.

It is anticipated that the next ten years will produce
an increased awareness of the erosion hazard along the
waterfront in the region in general and along the Scarbor
ough Bluffs in particular. If this is the case, the

Authority's shoreline management program will become an
increasingly significant component of the waterfront
development plan.

CONCLUSIONS

The few remaining regional waterfront access points
have been combined with the availability of large volumes
of surplus construction excavation material to produce a
network of new waterfront parks in the Metropolitan Toronto
Region, which provide a number of recreational opportunities.
The new parks system has provided for intensive recreational
use, while preserving sensitive areas and assisting in
renewing interest in the recreational resource of the
waterfront in a highly urbanized area.

Author: Brian E. Denney, Metropolitan Toronto and Region
Conservation Authority, Head of Waterfront Section
Water Resource Division.
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STRATEGIC ANALYSIS FOR COASTAL ZONES

ADJACENT TO METROPOLITAN AREAS

Milton G. Johnson-

Introduction

There Is a growing need for the scientist, engineer, and administra
tor to better understand the kinds of overall, across-the board
planning problems involved in the development of coastal zones that
are adjacent to metropolitan areas. Of primary consideration is the
likelihood of unnecessary social costs emanating from undesirable
modifications to the environment, unless public policies have been
developed to provide adequate guidance. Secondly, this subject (which
may also be referred to as "wise management of the exploitation of
coastal areas") is so complex that intensive research is required in
the designing of new policy or the continuance of existing policy.
Emphasis must be given to the importance and difficulty of identi
fying the oft-hidden social costs as well as the many benefits. In
a given potentially dynamic area, if recreation or pollution-free
zones are to be preserved, how will the political jurisdictions
resist the blandishments of light industry? How can the local juris
diction ignore the imperative to open the way for more jobs? On the
one hand, industry must be encouraged to invest and develop; on the
other, tough zoning restrictions may have to be applied, otherwise
the long-range future of the area may be in jeopardy.

A recommended approach is to use systems analysis techniques. Prin
ciples will be set forth on maintaining and improving the quality of
the coastal environment, with considerations of cost in so doing. In
making the analysis, an early step is to identify specific needs and
appropriate roles. A next step is to lay out alternatives for
achieving objectives both within a given organization and external
to it. The alternatives may be appraised through their costs and
benefits. But, how.do you make choices between goals when resources
are limited? Each proponent of an aspect of coastal technology
usually believes that his field must be greatly enlarged in the near
future. How can we gather the data, accomplish the evaluation, and
do the planning that will make rational choices possible?

*The author is with the Office of NOAA Corps, National Oceanic and
Atmospheric Administration, U.S. Department of Commerce, but he is
writing as a private individual whose views may not necessarily
represent those of his employer.
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It is fitting that a large country such as the United States with
thousands of miles of coastline and world-wide commitments should

approach these kinds of questions with concepts that are far-seeing
in nature yet bring to bear the kind of analytical and managerial
know-how that can assist in coping with them. Governmental bodies as
well as the private sector are finding that the use of systems analy
sis techniques can lead to sounder decisions. It has become more
important than ever that we approach the tasks ahead with vision and
foresight. Complex planning requires analyses which identify objec
tives, allocate priorities, develop alternatives for reaching
objectives, determine costs and benefits, and make critical evalua
tions. Inherent in the systems approach is the necessity for national
goals orientation under which program goals would be in harmony and
toward which programs may be directed.

Management By Objectives

More recently this process is being called "Management by Objectives"
and today is probably the most widely accepted management system.
Why? Because MBO gets results! Today, more than ever before, managers
are being judged by the results they achieve. MBO is a systems
approach to management that focuses on growth opportunities. It
aligns a manager's need for self-development with corporate goals so
that teamwork replaces the divergent activities that often charac
terize the operations of an industrial or governmental organization.
Managing for results is organized around three basic elements:

1. A clear statement of objectives that are verifiable and can
be achieved.

2. A plan to achieve these objectives, including the individual
steps required and when each step will be taken.

3. A method for keeping account of these plans and steps to
make certain that they are being followed and, if not, what
corrective actions should be taken.

The key to MBO's operation is verification. The objectives as well
as the steps leading to their achievement must be clearly verifiable.
Wherever possible, objectives should include quantitative measures
of achievement. Also, an objective should be expressive of its direct
impact on the public. But deciding what the objectives are is only
half the battle. The plans for achieving these objectives must be
developed as well as a method for checking progress. It must be
understood that MBO involves people-to-people communication. Objec
tives are not imposed from above. Rather, they are developed at the
working levels through personal consultation with the individuals
responsible for their achievement. (For further discussion see
section below; "Selecting Meaningful Objectives.")

The Relevance of Zero-Base Budgeting

In the strategy for linking MBO into detailed action, the latest
technique has become recognized as "Zero-Base Budgeting." At the
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Federal level it has moved so swiftly and all-consuming as to
literally subsume the language of MBO. Thus, it has become a
management process that provides for systematic consideration of all
programs of a given agency in the formulation of budget requests.
The central concept or key to ZBB's full utilization is that this
management tool requires the participation of managers at all levels
in the planning and evaluation processes. As with MBO, we could say
that ZBB's objective is to compare alternative uses of scarce
resources. In a real sense, the Job of an executive is to make these
comparisons in order to decide how best to exploit them, then to move
forward in implementing the best alternatives. Thus, ZBB can be
combined with MBO and become an important component of systems
analysis for improving the decision-making process.

The Intergovernmental Interface

With respect to intergovernmental relations, actions would be taken
to formalize the framework within which well-controlled exploitation
may take place. The term "intergovernmental" is used here because
the rules must be laid down for various levels of jurisdictions from
metropolitan through state (or province) and regional to national
and international. Among the coastal districts there is growing
concern over jurisdiction of the sea floor along the coastlines and
out onto the continental shelves. Boundary problems are certain to
increase; particularly in areas of higher population and resource
use.

There are some fears that rapidly advancing technology in the ocean
may result in anarchy unless the serious questions of jurisdiction
can be resolved. Apparently laws do not exist at present by which
questions of ownership and jurisdiction in the sea areas beyond the
territorial limits and the continental shelves can be resolved.

This raises serious questions since our sea technology is bringing
us closer to total undersea capability at various depths of the world
ocean. It is important to increase our knowledge and develop the
roles or regimes for governing the exploitation of resources in off
shore areas that are beyond present national jurisdiction. The complex
problems of these vast areas are being studied by lawyers, diplomats,
engineers, geographers, oceanographers, economists, and others, under
the subject known as "Law of the Sea."

Representative Problems Impeding Exploration

One of the purposes herein is to identify some of the contributions
that can be made to the analysis of coastal and ocean exploration
problems by scientists and engineers within the current state-of-the-
art. In setting forth these critical questions the following might
be included;

1. Storms at sea and along the coastline, including hurricanes,
typhoons, and other types of storm surges.

2. The movement of waste products through the waterways of the
coastal belt into the ocean which becomes the sink for all
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pollutants.

3. Damaging and costly interference with ecological balance
from unwise exploitation of resources of the coastline and
adjoining areas. Here, estuaries and salt marshes become
critically important.

4. As aforementioned, the improper and inefficient use of
coastal space through inadequate boundary demarcation. At
one end of the spectrum this creates problems between
nations while at the other end, disputes between shell
fishermen often result in costly law suits.

In evaluating the existing situation it is well to search out and
delineate the specific problems which obstruct the achievement of
objectives.

Selecting Meaningful Objectives

As discussed above, under "Management By Objectives," an essential
first step in the analysis of coastal problems is the formulation
of a set of goals and objectives. But in dynamic economic devel
opment, what types of statements can be made concerning them?
Listed below are some objectives which would have general, if not
unanimous acceptability:

1. Developing ways of opening up the coastal areas for explor
ation and development, such as improved maps, charts, and
geodetic control.

2. Maintaining and improving the quality of the coastal
environment in order to promote and protect the ecological
balance.

3. Clarifying the problem of jurisdiction in increasingly
complex boundary situations which will become more prevalent
on local, state, regional, national, and international bases.
(Boundaries between claims, leases, etc., of competing
companies will need ever sharper and more accurate deline
ation.)

4. Protection of life and property from coastal storms and
storms at sea through improved marine environment predic
tion and knowledge.

In proposing progress in coastal development, systems analysis would
help to make specific and quantitative the objectives the program is
to attain through measuring the dimensions of relavant national needs
and estimating the cost of meeting them in various ways. In partic
ular, the analysis helps to find out exactly what may be accomplished,,
when, and at what cost. The analysis should be sufficiently advanced
to identify alternatives and provide a basis for choosing among them.
Stating the objectives in meaningful terms may be extremely difficult
for this may question the very existence of an activity. The value
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of agreed upon, clearly-stated objectives is that technicians can
then concentrate on the relatively straightforward effort required
for achieving the objectives.

Although the above discussion may seem detailed, it cannot be over
emphasized that if objectives are not correct, subsequent analyses
will almost certainly be fruitless. If wrong objectives are speci
fied, then the most ingenious selection of sophisticated techniques
and criteria or measures of effectiveness coupled with mountains of
data processed on the most advanced computers will all be wasted.
Specific, realistic objectives for coastal programs may be difficult
to formualte but the efforts made in this direction will certainly
lead to improvements and a better look into the future.

Criteria or Measures of Effectiveness

The next, or intermediate step is to analyze, insofar as possible,
the output of a given program in terms of the objectives initially
specified. In other words, there would be a reasonable description
of outputs underlying the objectives, that is,-services and products
emanating from the program. In considering both "objectives" and
"criteria" it is important to understand that these terms are to be
concerned with "ends" rather than "means." That is, they are
intended to reflect what ultimately is to be accomplished and for
whom, not the ways to accomplish such objectives. The establishing
of objectives and criteria are interacting processes; the selecting
of criteria may even suggest the need for revision of the objectives.
These criteria may be referred to as measures for determining
effectiveness or simply, measures of effectiveness.

Criteria as explained above, should have the following general
properties:

1. Each criterion should be relevant and important to the
specific problem for which it is to be used.

2. The criteria so used should consider all major effects
relative to the objectives. A sufficient number of criteria
should be included to cover all major effects.

3. Ideally, each of the criteria should be capable of meaning
ful quantification.

The Selection of Alternatives

The next and crucial step has to do with the subject of program
alternatives or what may be considered as the best methods of
accomplishing an agreed set of objectives. In this step we analyze
alternatives seeking those which have the greatest effectiveness in
achieving the objectives specified in the step described above or
which achieve those objectives with the least cost. In this process,
the programs are considered not as ends in themselves, but rather as
means to higher objectives and in competition with other and possibly
more effective programs. It is this competition among alternatives

,?1 Johnson



which is a crucial device for testing the effectiveness and economy
of existing and proposed programs.

Emphasis on Supportive Analysis

The next step has to do with the analysis process which is in
support of the objectives and alternatives described above. Although
many different kinds of analyses may be performed, it is useful to
distinguish two levels; one which may be considered as preliminary
or an early, less-rigorous analysis, while the latter would be a
more refined, detailed type of analysis.

A less-rigorous analysis can be carried out where the more detailed
studies are not possible. Much of the relevant analytical work done
thus far has resulted not from the various kinds of sophisticated
technical analyses but from penetrating questions. Much can be
derived from the dialogue, or questioning and response among the
decision-makers, the proposal-makers, and the analysts. Where
appropriate factual data are not available, one has to rely on
whatever analyses can tie found.

Program analysis is not easy, whether it is done at the less
rigorous level or using the more refined methodology. Some of the
most important limitations on the carrying out of these analyses are:
(1) The problem of defining the real objectives; (2) the presence
of multiple benefits; (3) inadequacies of data relevant to the
analysis; and (4) difficulties in considering costs and benefits
over a long period as well as a single point in time.

It should be clearly understood that quantitative estimates are not
the only elements of systematic analysis. Human factors and intan
gible elements in a decision must not be ignored. Systematic
analysis is designed to: (1) Uncover the relevant issues;
(2) identify the specific assumptions, and factual bases upon which
alternative recommendations rest; and (3) trace out the normal
consequences and costs of each alternative.

These analyses are designed to provide information that is vital to
decision-making in a complex structure. They are primarily a tool
for high-level decision-making and will not be worthwhile unless
high-level management understands them, wants them, uses them.

The Systems Approach and Socio-Economic Evaluation

The systems approach should be addressed not only to the further
ance of scientific and engineering efforts but to analyze the
effects of coastal exploitation upon society. Thus, before we
embark upon scientific efforts in the coastal zone we would be well-
advised to make analyses of their anticipated costs, together with
social and economic benefits. This admonition applies particularly
to competing programs. Systematic commitment of resources depends
upon a balanced program of: (1) Science, engineering, and tech
nology; (2) services; and (3) socio-economic evaluation. We have
consistently downgraded the last, yet without analysis of human
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impacts we risk developing service without focus or with potentially
dangerous results.

Government agencies produce and disseminate products and services
which are designed to improve the public welfare and safety and to
encourage commerce and trade. Thus, an early task of socio-economic
evaluation would be to identify specific users and their needs, then
determine the extent to which various combinations of products and
services can meet those needs. This would be related to an analysis
of costs and benefits from the various combinations of products and
services. General studies in economic regions can play a signifi
cant role in providing valuable analytical data.

Conclusion

Through systems analysis or similar orderly and rational approaches
to decision-making, we are able to assess the costs of achieving
objectives against the benefits to be expected, thereby making
possible a more intelligent, efficient use of the resources avail
able. This process should be viewed in the wider context of the
coastal environment which is at once both urban and non-urban In
character yet encompassing much wider regimes.
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INTRODUCTION

Coastal waters are increasingly the recipient of the waste

products of industrialization and urban growth. Related ecological

pressures in the form of sewage outfalls, chemical dumping, landfill,

road salts, heat from electrical power developments and numerous

additional loadings conflict with the use of this area for activities

requiring high standards of water quality. The assessment of this

human impact in terms of the resultant effect on coastal zone

biological, chemical and geological processes requires an understanding

of the complex driving mechanisms for dispersal of effluent sources.

In this context, the lakes physics scientists of the National Water

Research Institute (NWRI) have conducted a series of field measurement

programs at several coastal sites in the Laurentian Great Lakes

designed to study the climatology and dispersive characteristics of

the coastal zone. Extensive coastal measurement programs have been

conducted in four major locations; Oshawa and Bronte on the north

shore of Lake Ontario, Douglas Point on the eastern shore of

Lake Huron, and off Byng Inlet on the north-eastern corner of

Georgian Bay (Figure 1). Comprehensive data reports displaying the

measurements from these studies are available (Kaiser and Bull 1978a,

Jordon & Bull 1978, Bull and Farooqui 1976, Kaiser and Bull 1978b

respectively). Numerous additional coastal diffusion and plume

studies have been conducted in the Great Lakes and elsewhere and

are reported in the CCIW-NWRI publications (see bibliography).

The purpose of this paper is to familiarize the reader
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Figure1:OutlineoftheGreatLakesshowingthelocationofmajorCCIWcoastalmeasurementprograms.



with the type of measurement programs undertaken, and to illus

trate - by way of typical measurements, descriptions and coastal

climatology - the complexities of the coastal zone. An attempt will

be made to show the application of these data, but little discussion

of the resultant insights into the physics of the processes involved

is given. It is reasoned that much of the data has been extensively

analyzed and reported in the open literature; hence an extensive

bibliography included here will allow the reader access to the

process research reporting.

EXPERIMENTAL PROGRAM

The terminology'coastal zone1 is a vague concept. Various

usage of the term include that total area influenced by land

based activity; while in other contexts, definitions are imposed

such as a function of light penetration in the biological sense, or

as the demarkation line between significant biological communities

or chemical concentrations, and even more simply, as an arbitrary

depth contour. For our purposes here, the preference is to define

this 'coastal zone' in terms of having properties associated with

turbulent boundary layers in the fluid dynamical context. This

coastal zone then, becomes that area extending offshore over which

bottom friction effects modify the lakewide circulation currents to

the extent that the predominent local currents are shore-parallel

and are increasingly dependent on local wind forcing. Hence this

coastal zone extends beyond the wave zone as a band of varying
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width along the shoreline, typically extending, for the Great Lakes,

on the order of 5 to 10 kilometres offshore.

The specific sites studied here are chosen to be

representative of a broad band of Great Lakes shoreline, over which

dispersal conditions appear to be similar and which are areas of

intense or potentially intense utilization. It is thought that

average flow properties of measurements made at such locations can

reasonably be extrapolated to areas of similar bottom topography and

with similar shoreline orientation to the prevailing winds; at least

within the confines of the Great Lakes Basin. Classification of the

flow regimes present 1n a data set, the frequency of their occurance

and average duration are properties that are important indications

of the potential for coastal transport. The properties of mean

concentration and mean square fluctuation concentrations are studied

with a view to understanding coastal diffusion processes and to

formulate diffusion characteristics for estimates of mixing

properties. The ongoing study of these processes are addressed by

highly specialized disciplinary research and observational programs.

The coastal zone studies at NWRI place emphasis on the

physical processes operating in the nearshore zone. These processes

were examined through experiments measuring the diffusion of dye

released as a continuous plume and through the collection of long

time-series of current and temperature data at fixed locations.

These two techniques cover differing length and temporal scales of

water movement; and give insight into diffusion and transport
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properties respectively.

DIFFUSION STUDIES

The dye diffusion experiments employ Rhodamine B dye as

a tracer material, and fluorometric techniques, to make quantitative

measurements of the dispersal of the dye - a unique, detectable

conservative material released from a point source. Such measure

ments provide the data base for determining the relationships

between turbulent diffusion processes and the parameters of wind

forcing, current flow and thermal structure.

In coastal zones, dye plumes generated continuously from

a point source can be studied with relative ease from small boats

fitted with fluorometric sampling instruments. In such nearshore

areas accurate positioning can be accomplished using shore-based surveyor

transit stations to establish the distance from the source to equally

spaced, cross-section flag stations. These stations are anchored

on either side of the plume, and placed such that a line drawn between

their centres is approximately perpendicular to the local plume

centreline (Figure 2). These experiments were conducted in the spring,

summer, and fall periods, at distances of 1 to 2 kilometres offshore

and in water depths of 15 to 20 metres. Detailed reporting of the

equipment, the experimental design and procedure are given by Murthy

and Miners (1972, 1978) and are outlined briefly here.

In general, the experimental procedure requires the release

of a dye solution in the early morning, from a fixed point, at a
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specified depth and at a constant flow rate. After allowing two to

three hours for the plume to develop, a cross section station was

established with anchored markers. A launch, using a sampling boom,

designed to deliver samples from up to three depths to fluorometric

detection devices (fluorometers) placed inboard, repeatedly

crossed the plume near the markers. Dye concentration was measured

as it varied with depth and with cross-section distance. After a

minimum of 15 crossings and after the variability of the concen

trations over a single crossing were smoothed, a new sample location

further removed from the source was established and the process

repeated. Typically four stations were sampled in total, with launch

speeds on the order of one to two m/sec. In addition, a second

launch was occasionally employed to 'survey' the plume, that is, to

sample the plume with one crossing per station to give a

quasi-synoptic concentration-distance profile. In all, each of the

experiments were conducted over periods of ten to twelve hours,

during which measurements of current velocity and temperature

profiles were taken at the dye source to aid in interpretation.

An adequate quantititative description of the dispersal of

a dye plume requires that concentration profiles be obtained along

several equally spaced cross-sections of the plume. Such profiles,

obtained simultaneously over several depths, provide the basis for

a reasonable reconstruction of the plume in three dimensions.

Moreover, the acquisition of several sets of profiles at each

cross-section facilitates statistical treatment of the data and
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the construction of a "mean" plume free from random features.

Figure 3 shows an example of quasi-synoptic mean

concentration profiles at four dye plume cross-sections, taken at

a depth of 3m near Oshawa, Lake Ontario, in the late spring of 1972.

The cross-sections Xi to X,,, are perpendicular to the local plume

centreline and oj to oi, are corresponding standard deviations

derived from the centreline and mean concentration distribution

(Equation 1). The plume width can be defined as 3 times the

standard deviation, if the observed mean concentration distributions

are approximately gaussian.

There are two distinct physical mechanisms operative on the

diffusion of a dye plume in coastal currents: (1) diffusion relative

to the centre of gravity of the plume mainly caused by small scale

turbulent eddies comparable in size to the width of the plume. This

is usually referred to as relative diffusion; and (2) 'meandering'

caused by large scale turbulent eddies of length scales larger than

the plume width. The net effect on the diffusion of the dye plume

is a superposition of these two component processes with the total

effect usually referred to as 'absolute' diffusion. The complexity

of the turbulent motions, and consequently of dye diffusion data is

further illustrated in Figure 4. Shown is the 'absolute' cross-plume

concentration distribution of 48 crossings of the plume at a distance

of 375 metres from the source off Oshawa in the fall of 1972. Note

the pronounced variability in the individual profiles, and the

meandering of the centre of gravity of the plume.
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These plume concentration data resulting from field

experiments under complex environmental conditions are often

difficult to interpret. The analysis of such data is beyond the

scope of this paper and the interested reader is referred to the

methodology outlined in the report by Hurthy and Miners (1978) and

others. However, in summary, the gross physical factors

characterizing the diffusion processes can be demonstrated by the

construction of certain basic diffusion diagrams. One such diagram

conventionally used is a plot of the effective diffusivity versus

a length scale of diffusion. The effective diffusivity Ky was

calculated by the simple formula Ky = oy /2T where ay, the standard

deviation of the observed mean concentration distribution C(y) is

determined by

V • q- Iy2 c<y) <*y 0)
00

and q = / C (y) dy

is the total amount of dye at the depth of sampling, and T is the

effective diffusion time approximated by X/U where U and X are the

mean current and the distance from the dye source respectively.

Assuming that the measured mean concentration distributions are

gaussian, the length scale of diffusion is defined by Ly = 3o-y. A

logarithmic plot of the eddy diffusivity Ky and the length scale of

diffusion Ly, for data from several coastal diffusion studies in

Lakes Erie, Ontario and Huron is shown in Figure 5. A least square

analysis of the data yields the following empirical relationship:
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Ky = 2.0 X 102 Ly1'2 (2)

A diffusion diagram of this type forms the basis for modelling

coastal diffusion processes such as diffusion of thermal plumes and

sewage effluent plumes.

THERMAL PLUME STUDIES

Historically, CCIW has been involved in thermal plume

studies through ongoing interest in the dispersive characteristics

of the coastal zone, and more formally, in response to IJC study

requirements on mixing zones.

As part of an effort towards the understanding of plume

behavior in the coastal zone, several plume measurement studies

have been undertaken. During the period of December 1970 to

May 1971, thirteen sets of surface isotherm data were recorded; each

set a measurement of the outfalls of the Pickering and Douglas Point

generating stations in Lakes Ontario and Huron respectively. Data

was collected using an aircraft borne infrared thermometer and was

supplemented by extensive data supplied by Ontario Hydro. The

results of this study are reported by Kenny (1971).

Thermal plume studies are generally carried out during the

summer months when the ambient water temperature is greater than

4 C, the temperature of maximum density for fresh water, and where

surface discharge results in the formation of a buoyant surface

plume. During winter conditions, when the ambient temperature is

less than 4°C, thermal plume behavior is significantly different

139



from that of the summer structure. At this time, ambient conditions

can cause a plume to 'sink' at some distance from the point of

discharge. These 'sinking' plumes are formed when effluent waters

greater than 4°C initially mix with the cold lake waters to form a

water mass near 4°C. Since the resultant mixture is denser than

either the discharge or the receiving waters, the plume sinks as it

spreads offshore. This occurrence can result in sudden bottom

temperature changes of several degrees and corresponding thermal

shocks to resident biota.

A large scale sinking plume study was undertaken off the

Pickering generating station, Lake Ontario, during the winter period

from December 1975 through to the end of March 1976. This study

was designed to define the extent and configuration of winter plumes

using field measurement, thermal, meteorological, and current data

collected in the immediate vicinity of the outfall. Two launches

were used for bathythermograph surveys and were supplemented by five

moored self-recording stations giving time-series measurements.

Figure 6 shows a view of the station that pictorially defines the

areal extent and configuration of the sinking plume during a

bathythermograph survey taken over a period of four hours on

February 5, 1976. In this figure, the 3 and 4°C isotherms are used

to define the plume and are plotted surface to bottom in an isometric

fashion in an attempt to show the respective isotherms as a 'front'.

Lines joining the two are either solid or broken, the latter implying

a hidden line condition; that is the surface of the front is
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further offshore than the bottom.

Comparison of presentations of similar surveys show

clearly the variability of the plume in areal extent and strength.

The time-series measurements allow a statistical interpretation of

the plume behavior with time and with differing environmental

conditions. This study is reported by Sato et al, 1976.

COASTAL JET PROJECT

The transport and dispersion of effluents in the coastal

zone is an extremely complex process that can be considered as the

sum of the interactions of small scale eddy-like horizontal and

vertical motions superimposed on mean flow circulation patterns.

While diffusion studies can be used to relate turbulent scales of

motion to physical forcing parameters, estimates of larger scales

of motion are obtained through observations of current and

temperature over the appropriate scales of time and space.

Practical considerations limit the number of stationary time-series

(i.e., good time resolution) instruments that can be employed in a

given program, or in a given location, while synoptic requirements,

as well as weather considerations, limit profiling (i.e., good

spatial resolution) activities. Most measurement programs use a

marriage of the two techniques designed to give complementary data

to aid in interpretations.

As part of a first generation of experiments on large

scale motions in the coastal zone, lakes physics scientists at NWRI
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supported the University of Waterloo coastal jet project led by

G.T. Csanady. This project was originally conceived on the basis of

theoretical studies of large scale motions in the Great Lakes which

predicted the existance of baroclinic coastal jets as an important

feature of lakewide circulation.

Field measurements were made in the coastal zone off the

north shore of Lake Ontario near Oshawa from 1969 to 1972 and near

Presquile during 1971 and 1972. The experimental technique employed

was to establish an anchored set of 12 to 14 "flag stations" at

increasing distances from shore, placed along a line extending nearly

15 km offshore and approximately perpendicular to the local shoreline.

Temperature and current velocities were observed at a number of

depths from 5 small launch using Bendix Q-15 ducted current meters.

The stations were measured at daily (or occasionally twice daily)

intervals over three "alert" periods of one month each during the

spring, summer, and fall seasons. For the studies in 1970 and 1972

several stations contained fixed self-recording current meters to

provide a continuous time-history of current and temperature to

complement the fine spatial resolution of the flag station

measurements.

These data so collected are summarized in reports by

Csanady and Pade (1970, 1971, 1972). They provide a body of

information on the dynamics of the coastal zone near Oshawa and have

been analyzed thoroughly by several investigators (e.g., Csanady 1972a,

1972b, Csanady and Scott 1974, Blanton, 1974, etc.).
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COASTAL CLIMATOLOGY

Field measurement programs designed to obtain time-series

records of coastal currents and temperatures over periods on the

order of many months give a time history of the various flow regimes

present in the coastal zone. Such records show an extremely

complicated flow situation varying by season and from place to

place, that is often difficult to analyze. As yet nearshore models

are insufficiently comprehensive to generally predict the complex

array of flow regimes encountered in this area and hence we are

reduced to employing a statistical description of the measured flow

properties. Relative frequencies of occurrence and average duration

of important flow regimes can be used to estimate the 'flushing'

capability of, and resolve the large scale horizontal and exchange

processes occurring in the area, or similar areas. Such an approach,

based largely on the analysis of the statistical properties of the

flow regimes, is referred to as a 'climatology of coastal zones',

analogous to the terminology used in meteorology.

From measurements made to-date, the most prominent

features of coastal currents are periods of shore-parallel currents

persisting in one direction for days at a time interspersed with

periods of high variability, weakening and often reversal of flows.

Figure 7 shows a typical current vector record at 10 metres depth

from a station one kilometre offshore of Douglas Point in Lake Huron.

The period displayed is, in fact, continuous, and is artificially

separated here to further emphasize the distinct 14 day period of
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Figure 7: A current vector record taken during mid-summer 1974
off Douglas Point in Lake Huron.
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strong long-shore current activity compared to the flow variability

and instability over the similar period immediately following. The

smoothed trace accompanying each period results from applying a

digital low-pass filter (after Graham, 1963) to the current record,

which effectively eliminates from the record, occurrences with periods

less than 24 hours (i.e., high frequencies). This filtering technique

is useful here to visually illustrate the resultant gross transport

associated with the current episode shown, but more important, these

filters can be used to mathematically separate these time-series data

into two component series of 'mean' flow and the remainder, a

high-frequency fluxuating flow. This segmentation allows the calcu

lation of parameters characteristic of exchange and transport

processes when kenetic energy spectra are used to choose the filter

characteristics. Figure 8 shows the same current episode as Figure 7

but in the form of a 'rose' plot of current and wind data for two

Stations 0H2 and 9 which are respectively inshore and offshore of

Station 15 discussed above. This type of presentation separates the

current vectors into a compass sector and speed range

frequency-of-occurrence summary which is easily interpreted.

The time-series data from the coastal zone studies at

Oshawa, Douglas Point, Byng Inlet, etc., provide voluminous data

bases to test theory and resulting models. Selected episodes of

current frequency-duration behavior and filtering techniques are

used to compute mean flow properties, horizontal turbulence and

diffusion parameters of the varying flow regimes at varying

146



MOORING9RND0H2DATE:27JULYTO10HUB1974

ROSESUMMARY:HINDANDCURRENT"

HIND
0-3tl/SEC

=3-10tl/SEC
=*ioh/sec

CURRENT
0-SCH/SEC

=5-15CH/SEC
=»iscn/SEr

oimciinradios

MOORING9

DEPTHilON

6K»FROriSHORE

MOORING0H2

DEPTH:Sn

0.3KMFROHSHORE

Figure8:Afrequencyofoccurrence(rose
plot)ofthecurrentepisode
showninFigure7forthetwo
inmediatelyadjacentstations



locations. Results of these analysis suggest that coastal areas

can be divided into two distinct boundary layers, an inner or

frictional boundary layer (FBL) dominated by shore and bottom

friction and an outer boundary layer (OBL) of adjustment of the

Inertial component of midlake circulation (Figure 9). The mean

velocity of both longshore and offshore flow, for example, reach a

peak of approximately 2.5 kilometres offshore at Douglas Point for

the episode chosen in Figure 7; while in other locations or for

other episodes the distance from the shore varies from two to three

kilometres and is representative of the boundary between the FBL

and the OBL (see Murthy and Dunbar, 1977). Further analysis of

kenetic energy transfer, horizontal turbulence, current shear and

width of the coastal boundary layer serve to paramatize and promote

understanding of coastal physical processes in the climatologlcal

sense. Such results have been applied to the prediction of

concentration fields around continuous point source effluent through

simple statistical and deterministic models. Moreover, it is hoped

that the results can be extrapolated to coastal areas over which

dispersal conditions and simple geometric and geographic conditions

appear similar.

SUMMARY

We believe that there are three interrelated objectives to

be met before one can develop long-term concepts for management and

conservation of the coastal zone environment in the Laurentian
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Great Lakes. First, the complexities of the coastal zone

environment must be reckoned with in the use of coastal water

resources. Secondly, there is a need for ongoing research to

understand the various manifestations of the coastal processes,

if realistic predictions in the coastal zone are to become

possible. Finally, practicing engineers, planners, and above all,

the managers must begin to apply judiciously the vast amounts of

results already available on coastal processes for the solution

of practical problems.
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TRANSITION IN AN ADVERSE POLITICAL CLIMATE

Elisabeth S. Roy

The Federal Coastal Zone Management Act is presently coming under
close scrutiny. There is much concern that implementation of the Act has
not lived up to expectations, and that its effectiveness and usefulness
are questionable. Valid issues are being raised and recommendations being
made regarding ways in which to amend the Act and/or regulations in order
to improve its effectiveness. I believe the current re-examination of
the Federal Act is occurring out of context. It assumes the problems
with the program are intrinsic to the Act itself. In other words, the
re-evaluation is not being conducted within an overall framework which
adequately acknowledges the adverse nature of the political climate of
the times—a climate which cannot be amended or changed. The purpose of
this paper is to provide a new perspective on the problems associated
with the Federal CZM program and to offer some alternative approaches
by which to promote its effective implementation.

The Federal Coastal Zone Management Act was passed in 1972. Its
passage corresponded with the height of public interest in environmental
issues and of citizen support for government regulatory programs to
control and conserve natural resources. Enactment of this legislation
did not occur in a vacuum, however. It resulted from public pressure
on Congress to take legislative initiative to protect and preserve the
country's coastal resources. Congress, in other words, acted in response
to the mood of the people in the early 1970s.

Six years have elapsed since passage of theiFederal Act, and the
mood of the people has changed dramatically. It is within the context
of this "new mood" that most coastal states are now attempting to make
the transition from S 305 planning to S 306 implementation. Since state
legislatures also respond to the mood of their constituencies, this
new mood is affecting the political decision-making process in coastal
states which in turn is affecting the quality of state coastal programs
being enacted and approved. Consequently, there is a need to explore the
nature of the new mood, assess its affects on the ability of states to
bridge the gap between planning and implementation, and develop ways to
facilitate this transition in a markedly changed political climate. Let
me emphasize at the outset that although transition problems are multi-
faceted, the focus here will be on effective decision-making in the
political arena.

In order to understand the problem of transitional decision-making,
we must first examine the federal legislation itself. As enacted by
Congress in 1972, the Federal Coastal Zone Management Act bifurcates state
participation into two distinct and relatively structured phases:
planning (S 305) and implementation (S 306). The intent of and require
ments for both activities are spelled out in the Act and the Federal
regulations respectively.
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The Act itself, however, does not directly address a third discrete
phase of the coastal management process: transition from S 305 to S 306.
Unlike the other two phases, this intermediate step is unstructured, lacks
specificity in the Act or regulations, and relies upon discretionary action
and effective decision-making by participating coastal states.

Coastal zone management is a unique and complex program. It sepa
rates states geographically into coastal and non-coastal components. It
also actively attempts to balance the long-term use and protection of
coastal environmental resources with social and economic development. A
basic objective of the Act is to encourage participating states to make
some fundamental—but difficult—decisions. These are major allocative
and priority decisions involving the long-term use of coastal lands
and resources. And ultimately these decisions must be made within a
political framework. In a democratic process such as ours, these are
difficult commitments to obtain—even when a favorable political climate
prevails.

During the six years since passage of the Federal Act, the political
climate of the country has changed radically. A new mood has been
emerging in which the difficulties associated with transitional decision
making have been compounded. Among the more noticeable elements of the
new mood which are apt to adversely affect the outcome of state decisions
regarding coastal management are:

1. A substantial diminution of public interest in environmental
issues. Membership in environmental organizations has dropped
and enthusiasm has waned, while the general public has become
apathetic or overtly hostile to existing and/or proposed environ
mental programs. Initiatives such as the pending Oregon ballot
measure to abolish the state land planning agency and standards
threaten to undermine much of the progress made earlier in the
decade.

2. California's Proposition 13 and the incipient nationwide tax revolt
necessitating massive cutbacks in government spending and programs.
It is anticipated that state environmental protection programs
will be especially hard hit by such cutbacks. Perhaps paradoxi
cally, there is a movement afoot to change the present 80/20
federal to state funding formula for the Federal Act and gradually
shift the bulk of the financial burden to states whose resources
are being drained to bail out fiscally distressed local govern
ments.

3. Coupled with the tax revolt is the revolt against the bureaucracy
in general and government regulation in particular. Since
government regulations affecting private property rights have
always been unpopular, the sentiment against government enforced
land use controls may increase.

4. The 1974 recession/depression and the latest surge in inflation.
Although the economy has improved substantially since 1974, growth
has been slow, interest rates are high, the dollar is weak, and
the inflationary spiral continues. Recent trends indicate the
possibility of an economic slowdown or recession in early 1979.
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These are a few of the more potent factors which comprise the new
mood. It appears we have entered an era characterized by environmental
and economic pragmatism, frustration with government regulation, and
a taxpayer rebellion. The changes which have occurred could not have
been anticipated in 1972. They are not sudden changes, but ones which
have evolved gradually over the past six years. Unquestionably, however,
a new political climate prevails.

One of the consequences of this new mood is the increasing reluc
tance of coastal states to make the major allocative and priority
commitments upon which comprehensive coastal management programs are
predicated. I stress the word comprehensive, because I believe the Federal
Act envisioned passage of innovative comprehensive state coastal management
legislation which would provide for the effective management of the nation's
critical coastal resources. In my opinion, the intent of the Federal Act
was realized by perhaps the first three state programs to receive federal
approval. Since that time, however, there has been a discernable trend
towards networking existing state legislation as opposed to enacting
substantive new legislation specifically designed to create comprehensive
planning and management programs for coastal lands and resources. This
networking approach is the basis of most of the newly approved state
programs, while others are based almost exclusively upon existing state
statues and augmented by passage of only minor new legislation, if any
at all.

In essence, then, nearly all state legislation governing the use
and control of coastal resources was passed prior to 1975, and new CZM
programs are merely building upon these existing statutes. Since most
pre-1975 state legislation was not written or passed with the express
intent of meeting the objectives and requirements of the Federal Act,
the networking approach Imposes limitations on effective coastal manage
ment. Since networked programs tend to rely largely on permit or
regulatory programs, they frequently lack the positive component of
resource allocation. Networked CZM programs, therefore, are not generally
as comprehensive as they could—or should be—to fully realize the intent
of the Federal Act.

There appears to be a direct correlation between this trend towards
networking and the new political climate. Virtually all the statutes upon
which newer coastal management programs are based were passed during the
height of the environmental movement. Since that time, the political
climate has been changing and coastal states are failing to make the
necessary decisions and commitments upon which effective coastal manage
ment programs are predicated.

The effects of some of the factors—namely the trend towards
environmental and economic pragmatism—already appear to have exerted a
definitive influence on the nature of emerging coastal management programs.
The newer factors such as the tax revolt and sentiment against government
regulations will merely exacerbate the existing problems associated with
transitional decision-making. In essence, there is a widening gap between
the planning of S 305 and program implementation in S 306—a gap created
at least partially by a changing political climate.
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In some respects, the networking approach has been used to bridge
this gap. The question is whether even networking will be able to
bridge the gap in the near future. Given the current mood of the people,
perhaps the only states capable of making a truly effective transition
from planning to implementation will be those seeking energy impact aid
or deep water port license eligibility, both of which are contingent upon
adequate CZM programs. States lacking these strong economic incentives
are apt to encounter increasing difficulty in obtaining substantive
legislation. Since the majority of states now approaching transition
fall into the latter category, the fate of state programs is problematical
as is the future of the Federal program as a whole.

Having defined the problem as the existence of an increasingly
adverse political climate in which states must effect transition from
planning to implementation, there is a need for the administrators,
professionals, and supporters of coastal management to respond in a
positive fashion. As I see it, this will entail devising ways to help
facilitate the transitional decision-making process within a less than
favorable political climate.

At first blush, these methods for facilitating transition appear
to fall into two major categories. The first category consists of
strategies and techniques to increase the visibility of CZM and support
for state programs. The second involves incentives to encourage volun
tary state participation in the federal program. These should not be
confused with the proverbial "carrot" and "stick" approach. The latter
category—incentives—does indeed refer to the traditional carrots. The
former category—strategies and techniques—consists of ways to insure
that states are favorably predisposed to biting carrots being proferred.
Each category will be addressed in a rather cursory fashion, with
considerably more emphasis on the concept of strategies—a fertile area
which I perceive as one which is neglected or overlooked by state and
federal governments alike.

The first general category of ways in which transition may be
facilitated involves developing an array of prescribed approaches to
help coastal states effect transition. In large part, this entails
reaching and gaining the support of three strategic groups: citizens
and interest groups, state and local elected decision-makers, and opinion
molders. Given the complex nature of coastal zone management, it is
crucial that each of these groups be properly educated regarding coastal
issues and program content. This is often a difficult task and should
not be approached in the present haphazard fashion. The emphasis here
should be on developing highly-structured educational programs specifically
targeted to each group. These programs would be developed at the national
level and implemented at the state level with guidance from OCZM. Lest
there be any misunderstanding, I am proposing programs for which OCZM
would provide guidance and coordination as opposed to direction.

In terms of citizen participation, some thought should be given to
standardizing the structure and procedures for CP groups throughout the
coastal states. There are some excellent models from which to choose or
upon which to build, Hawaii, Massachusetts, Wisconsin to mention a few.
The point is that coastal management is a federal program, some form of
citizen participation is mandatory, and perhaps the determination of its
precise nature should no longer be left wholly to state discretion.
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There are obvious problems associated with standardization of citizen
participation activities in coastal states. The states themselves vary
significantly in a myriad of ways. Consequently, any structure for citizen
participation must be sufficiently flexible to account for this variation.
It is conceivable, however, that a model could be developed which would
meet the needs of the 35 coastal states.

There are several advantages to developing and implementing a
model for coastal-related CP activities, only three of which will be
mentioned here. First, state groups with similar structures and
procedures could be integrated with relative ease. In other words, they
could provide the basis for regional and national CZM coalitions and there
by help realize the intent of S 309 of the Federal Act. Interestingly
enough, several national coalitions have already been formed (American
Petroleum Institute, Sierra Club, foresters, and homebui1ders). These
groups have frequently worked to the detriment of CZM, however, by
spreading misinformation regarding state programs. Coalitions in
support of CZM are necessary to counter and ameliorate the negative impact
of these groups. In addition, regional and national coalitions could
provide an opportunity for increased dialogue between the individual
states and regional and Federal CZM.

A second advantage would be a significant improvement in the quality
of citizen participation. Although there are excellent examples of CP
in the coastal zone, there are as many—or more—which fall into the
mediocre category. In reality, many citizen participation programs are
actually counterproductive in that they engender overt hostility to the
concept of coastal management. Given a well-devised CP structure and
set a procedures, the quality of citizen participation would be substan
tially upgraded in states which currently lack the experience and/or
initiative to establish effective citizen organizations.

Lastly, citizen participation has been evolving from a quasi-legis
lative process into quasi-judicial process. Interested citizens who
want to be involved no longer understand how to participate in this highly
legalistic process. Consequently, these individuals have become
increasingly frustrated with the entire concept of citizen participation.
A model CP program could include procedures for familiarizing interested
citizens in the rudiments of APA-type proceedings and thereby improve
their desire to participate and to function effectively within the
prevailing legalistic structure.

A more structured approach should also be considered in terms
of reaching and gaining the support of state and local elected decision
makers. Several studies have recently been published regarding the
growing trend towards state-local collaborative planning in the coastal
zone. This collaboration generally occurs during S 306 implementation,
however. Local and state elected officials are frequently ignored during the
four-year planning phase, only to emerge during transition as opponents
to the proposed state programs. If local governments are to be the
cornerstone of the state coastal management program, and if effective
program implementation is to be predicated upon a state-local collaborative
process, why not commence this collaboration during the S 305 phase? Like
wise, if elected state officials are to be ultimate determiners of the
content of state coastal management programs, why wait until formal
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legislative committee meetings are convened to obtain this crucial support?

There are numerous ways in which to promote communication and
cooperation with elected decision-makers during the planning phases of
CZM: educational workshops for members of strategic legislative committees
and state organizations of municipal county officials to mention one of
the more obvious. These will not be explored in depth here. Suffice to
say that state and local officials play an integral part in CZM programs,
and that every effort should be made to systematically integrate them
into the process prior to 5 306 implementation.

Opinion molders constitute the third strategic category for which
highly-structured educational programs should be devised. An ill-informed
or hostile press and news media can prove extremely damaging during
the transition process, whereas a well-informed supportive press can be
a tremendous ally. Routine press releases and periodic phone conversations
with key opinion molders cannot produce the kind of support which may be
required to effect a successful transition. Consequently, it is necessary
to educate these key individuals in a systematic manner, keep them updated
on a routine basis, and provide them with high quality graphics and
documentaries with which to promote the cause of coastal zone management.
And once again, these activities should be more structured among the
coastal states and coordinated on regional and federal levels.

These then are but a few of the conceivable strategies and techniques
which could be incorporated into an array of prescribed approaches by
which coastal states might more effectively bridge the gap between planning
and implementation. All are designed to promote support for state CZM
programs, and envision more direction from the federal level and less
state discretionary action (or inaction as the case may be). Some may
even necessitate the development of a more formal transition structure
in the form of new regulations and/or amendments to the Federal Act.

The next general category of ways to facilitate transition involves
incentives. Since much is currently being said and written about embellishir
the incentives for state participation in the federal program, only three
of the more important are cited below.

The first involves the much-discussed issue of federal consistency.
States should be given a central role in federal consistency determinations.
There is little doubt that providing states a substantive role in the
federal consistency process would be an extremely valuable incentive to
state participation.

Beach access continues to be a highly popular issue, one which
can serve as a major incentive to state participation in the federal
program. Increased emphasis on beach access and federal funding for S 315
should create tremendous incentive for voluntary state participation.

Lastly, federal funding is frequently touted as the incentive for
state participation in the federal program. As mentioned earlier, however,
there is a movement afoot to change the present 80/20 federal to state
funding formula and gradually shift the financial burden of the program
to the coastal states. There is much merit to the philosophy of financial
self-sufficiency for the program, but the times are not conducive and this
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should be delayed. States are already rebelling against the trend toward
Congressionally mandated laws for which states eventually assume the
financial burden. Given the fact that CZM is not one of the most popular
federal programs, any prospect of reduced federal funding could precipitate
a mass exodus of states from the program. Continued federal funding is
essential to the future of the program, preferably at an even higher level.

These then are but a few of the ways by which transition in the
new political climate may be facilitated. In closing, I would like to
reiterate that since the inception of the Federal Act, the burden of
effective transition from program development into implementation has
fallen squarely on the shoulders of participating coastal states. Given
the dramatic changes in the political climate, it is imperative to
acknowledge transition as a discrete phase of the process, identify the
problems associated with this interim stage, and adopt a far more
structured approach to bridge the gap between S 305 and S 306. This will
probably entail developing new regulations and/or amendments to the
Federal Act.

I return to my initial observation: passage of the Federal
Coastal Management Act did not occur in a vacuum. Rather, it was enacted
in response to the mood of the country in the early 1970s, and was
designed to protect the country's dynamic coastal processes.

A very short period of time has elapsed since then, but the times
have changed and there are new dynamics to be considered: transition
dynamics. Unless we acknowledge the impact of the political climate
on the transitional decision-making process and respond in a positive
fashion, amending the Act and regulations will prove futile. Efforts
to improve the effectiveness of the federal program must be approached
on the same manner as protection of the natural coastal ecosystem: in
a comprehensive fashion which recognizes the interdependent nature of
the system as a whole.
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Problems in the supply of beach resources

by

Ivan P. Jolliffe, Bsc, MSc, PhD, CompICE, FGS

and

Colin R. Patman, BSc(Econ)

I. Preamble

Traditionally, British planning has thought in terms of land and sea,
and town and country - when, in fact, we should be thinking in terms
of sea, coast, town and countryside - ie, a coastal dimension per se
has essentially been missing. Globally, we face a broadly similar
supply situation: the problem of reconciling a relatively finite
supply factor with generally escalating demands. National, and even
sub-national, responses to this situation vary. Kesponses have often
to be made in the absence of reliable supply and demand data; both
of which, in Britain at least, are unsatisfactorily assessed at a
range of scales: national, regional, local and site level.

In terms of demand, it is worth reiterating several well-known
facts: that people, and their activities, have become particularly
concentrated within and proximous to the coastal zone; that such
activities promote problems of congestion, incompatability and
therefore conflict; that useful distinctions exist between pressures
that are continuous or discontinuous, coast-dependent or coast-
independent. These facts are fundamental to the choice of strategies
aimed at alleviating supply problems.

II. The physical background to the supply situation

There are about 2,71k) mi of coastline in England and Wales, and some
6,000 mi in mainland Britain. Regions of particularly intensive use
(eg, the shores of estuaries and urban waterfronts) apart, the
opinion is often expressed that the remaining length of coast is more
than adequate to meet the various demands made on it. Unfortunately,
this is rarely the case, because certain physical conditions serve to
partially inhibit particular uses of the coast, or, in the extreme
case, any use of the coast by Man - though this strongly advantages
wildlife conservation interests. Physical constraints are invariably
reinforced by non-physical ones. Physical constraints viewed in
isolation are generally well understood; however,'their impact in
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acting collectively is, in our view, often ill-perceived by resource
planners, managers and users alike.

One can recognise a broad spectrum of physical conditions -
ranging from non-hazardous to extremely hazardous ones. Magnitude,
frequency and duration being important factors, a fundamental
distinction can be made between, say, a continuously-operating and
therefore fairly predictable situation, eg, a tide-race, and sporadic
and often unpredictable conditions, eg, a hurricane surge. Semi
permanent and temporary constraints thus operate in a constantly-
changing, almost kalaidescopic, sequence.

In general terms, physical constraints and hazards include:
aspects of river regimen (particularly river levels and flow
conditions); the nature of coastal land-strip topography and
substrate conditions; sea level fluctuations; sea surface geometry
and motion; nearshore-offshore sediment and water flow conditions;
seafloor topography and substrate conditions; coastal pollution; and
coastal quality in the wider, aesthetic sense. Man-induced activities
and their impact are also highly relevant.

(a) Back-beach constraints relate especially to geologic, topographic
and fluvial conditions. Geologic and geomorphic conditions may
combine to produce difficult foundation problems. Distance to the
coast is an obvious determinant in the concentration factor at
particular coastal sites; where concentrated human activity obviously
attracts some but deters many others - such that easy access (like
difficult access) can in itself act as a constraint on resource
development. Easy access to the coast from the hinterland may not be
matched by good access along the coast, either behind H.W.M. or
inter-tidally; and in this respect, the distinction between public
and private ownership often proves critical.

Linked with access is the provision of parking and other amenity
facilities, especially car-parks close to the beach. A familiar
situation in Britain is the existence of narrow, winding lanes or
trackways leading to backshore locations that lack reasonable car
parks or even adequate turning-facilities. This situation is
particularly acute in rapidly-eroding segments, eg, erosion in boulder
clay or similar deposits, often leaving truncated, steep-sided gullies
with continuing access problems.

Access to the shore from backshore (other than vehicular access)
is frequently influenced by coastal slope characteristics. Many
cliff-paths are steep, sinuous, and (after wet weather) slippery,
unstable and hazardous. Well-established routeways often tend to
channel surface flows. Landslip coasts, which figure prominently
along the British coastline, present particular problems, being
generally steep and unpredictably unstable, and often hazardous to use
for some distance inland.

Low-lying back-beach areas are particularly vulnerable to
flooding either from rivers or seaward, resulting from abnormally
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high river or sea levels, perhaps because of exceptionally high tide
levels, wind-induced surges, exceptional breaking wave-heights, or
often a combination of these.

A constraint commonly encountered along the coastal land-strip
is, of course, that of 'pollution': both pollution sensu-stricto and
the general downgrading of coastal quality. Reasons for the former
are generally well-known; the latter is more difficult to 'quantify',
eg, the degree to which poorly-conceived building developments,
dereliction, intrusive structures such as advertising-boards, and so
on, downgrade stretches of the coastline. The precise impact on use
levels has rarely been established.

Wind-action affects back-beach use in a variety of ways: sand
transfer landwards may lead to an amenity problem, and occasionally,
serious inundation of land and property. In a more subtle way, windy
conditions almost certainly inhibit static leisure activities and
even some of the more active recreational ones. Characteristically
windy coasts like Portugal probably suffer particularly in this
respect, though the degree of inhibition would be difficult to
establish.

(b) The littoral zone, between extreme H.W.M. and the outermost edge
of the breaker zone, experiences numerous physical constraints;
though one has, of course, to distinguish between those conditions
prevailing for most of the time and those which arise only infrequently.
For instance, coasts may be characterised by low, moderate or high
energy levels; by a fairly constant wind regime; by particular
combinations of coastal outline and topography that in turn give rise
to fairly predictable wave conditions, water circulation patterns and
tidal regime. While conditions may inhibit or preclude certain
coastal uses, they are at least reasonably predictable. In contrast,
planning and management is faced with particular problems in respect
of those conditions that occur only sporadically, infrequently and
invariably unpredictably. Freak events, such as the arrival of
exceptionally high waves, the occurrence of abnormally high water
levels, and temporarily enhanced currents (eg, where winds intensify
tidal flow) are cases in point.

Tidal range is important, in helping to determine the strength of
tidal flow and also the beach width potentially available for use.
Thus, interesting management contrasts exist between regions with low-
amplitude tidal fluctuations eg, the Baltic and Mediterranean Seas,
and regions experiencing macro-tidal ranges, eg, parts of the coast of
Britain. Winds affect average water level, currents and water surface
geometry, and may also cause wind-blown sand that is a nuisance factor
to many littoral zone activities. One human response - the use of
wind-breaks - also disrupts scenic viewing, so that a secondary
problem arises.

Foreshore geometry and other characteristics are fundamental to
resource use: for instance, broad and firm tidal flats may be ideal
for motor or sand-yacht racing; beaches may be too steep for safe
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bathing or too gentle for convenient bathing; too gentle for
convenient boat-launching, and so on. The same physical attributes
may thus be viewed very differently, according to particular demands:
as where weak swimmers seek a gentle foreshore profile and fairly
shallow water, strong swimmers deeper water close to the beach. A
shore fisherman competes for the same deep water close to the beach.
Sub-aqua divers prefer the combination of reasonably deep water, neap
tides and a rocky seafloor, in preference to a shallow, silty or sandy
area and spring tides - since tidal currents and turbidity levels will
tend to be less, and faunistic and floristic diversity and abundance
may well be greater.

Factors such as foreshore gradient and the degree of sediment
compaction assume considerable importance to a heavily-laden family
group or those attempting to launch or retrieve boats. Steep, loose
beach surfaces (Plate 3) make transit difficult; that may outweigh the
advantages to be derived, say, from proximous deep water. People are
certainly influenced by the texture and morphology of the beach surface
in terms of beach leisure and recreation.

Access is, again, a critical littoral zone constraint. Back-
beachAeach links have already been alluded to. Access along the
foreshore may be severely inhibited, even rendered impossible, by both
natural and man-made barriers. Natural barriers include deep river-
outfalls, shallow river outfalls that carry strong currents, and
promontories that extend into fairly deep water. Man-made barriers
include all groynes, outfall pipes, jetties and breakwaters that
project, to varying heights, above the beach surface and which extend
to L.W.M. or beyond. It is somewhat ironic that man-made barriers
constitute 'eyesores' to some people, yet (because of the shelter and
privacy they afford) are favoured by others.

Access along the upper beach is often severely disrupted by
shoreline serration - caused perhaps by natural erosion/deposition
processes or by the existence, and impact, of man-made structures.
Both instances are invariably compounded where public and private
jurisdictions occur in close juxtaposition, eg, because of non-
integration of sea defences. Access to, or from, seaward is often
rendered difficult and even hazardous because of shoals, reefs, etc,
or because of strong wind, wave, and current activity, eg, parts of
the coast of North Cornwall and Brittany.

Again, foreshore and nearshore 'pollution' are obvious constraints
on beach use, but as with so many other constraints and hazards, public
perception of pollution levels, scenic quality, and general aesthetics
is much in question, and would be difficult to quantify, eg, in the
case of weed incursions or dereliction of walling and groynes.

From this part of the discussion, the simple fact emerges that on
the one hand different types of demand vis-a-vis the physical
environment assist in spreading use along the coast, but that si
against this the overall supply factor in beach resource aesessisents is
often over-exaggerated (being in many areas extremely limited)because
of the various physical constraints and hazards that operate.
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III. The non-physical background to the supply situation

In Britain the view is widely held that beaches are freely accessible
public open spaces. In fact the public have very few de jure rights
of access to and over the beach. Although Crown ownership of the
foreshore and a widespread system of management leases in favour of
local authorities has created in practice a very strong tradition of
'free' beaches, our researches on the Dorset, Kent and Sussex coasts
suggest that public perception of the full extent of the physical,
legal and other man-made impediments to access is poor but likely to
become sharper as demand pressures increase.

Prior to the advent of mass car ownership, lack of effective
beach resource demand obscured the fact that privately owned land,
particularly in rural areas, inhibited or precluded access to large
sections of the coast. For example, in Dorset the Weld Estate,
Purbeck and the Ilchester Estate to the west of Weymouth have
presented substantial, some would argue beneficial, additions to the
physical constraints on access to many miles of coast. In recent
times government and quasi-government agencies have become the most
significant new coastal land-owners and have enormous powers to
prevent or inhibit access to the coast. Removal of such constraints
on access would, on the face of it, seem to be desirable in terms of
effecting social redistribution of environmental goods but this
objective of coastal zone management may conflict with other
objectives such as habitat conservation. Indeed it is arguable that,
in many areas, man-made constraints have yielded positive benefits in
terms of coast protection and environmental conservation.

It is clearly difficult to generalise about the relative merits
of access improvement, maintenance or reduction. The issues are
frequently complex and every coastal site is, in detail, unique and
thus requires specific treatment. This can be seen in the south-east
of England where beaches are subject to particularly intensive
demands. Characteristic factors such as rising incomes, increased
leisure time and improved roads have made most of the south-east coast
a feasible day-trip destination for the majority of the large urban
population. However, there are relatively few high amenity sand
beaches. For example, between South Foreland, Dover and Selsey Bill,
Sussex there are only four major, substantially sandy beaches:-
Romney Sands, Camber Sands, V/est Worthing - Littlehampton and
Littlehampton - Bognor. In each case access has been severely
inhibited by man-made factors, although largely as a result of
historical accidents rather than informed coastal management.

At Romney Sands access has been restricted by the existence of
an almost continuous line of residential development which virtually
merges with dunes fringing the beach. Significantly, where there is
a gap in the urban fabric the local authority have responded by
inserting proper parking facilities with disastrous results.
Concentrated trampling has removed vegetation and the dunes have
deteriorated to the extent that they no longer offer a viable
natural sea defence. At Camber Sands there is a coastal golf course
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- a common feature in Britain - which is fenced and which severely
restricts public access to the beach. Between West Worthing and
Littlehampton access is largely confined to a series of single-point,
low-status access roads with substantial discontinuities in roads

running parallel and close to the beach. Such road patterns and
inevitably limitations on car parking have served the interests of
local residents well by providing them with a typical spatial
monopoly situation. Such patterns do not provide non-parochial
benefits, particularly as there are no dunes or features of notable
scientific merit to conserve in the area. 'Social conservation' of

this nature may be highly questionable in view of the regional scarcity
of sandy beaches. West Beach to the west of Littlehampton is fringed
by dunes and the case for conservation in this area has been widely
recognised. Physical conditions of the site have, to some extent,
limited access, but man has added to the constraints. In this case
most of the land adjacent to the dunes has been in the private
ownership of a single estate. The estate has for various reasons
opposed development or measures designed to significantly improve
access and since 197^ these policies have been broadly supported in
the statutory County Structure Plan proposals for the area. Thus, in
all four areas public access to beaches has been considerably inhibited
by human factors.

With the exception of West Worthing - Littlehampton it would seem
that man-made constraints have had a beneficial impact in terms of
dune preservation and sea defence. However as pressures on the coast
grow and as the historical excess supply situation is replaced by one
of excess demand our ability to cope will be put under increasing
stress. The interests of optimal resource allocation and effective
management in Britain are not well served by the failure of academics
and planners to examine the extent of the social disbenefits arising
from man-made constraints on access. Moreover, the somewhat
stochastic constraints outlined above have not in fact been wholly
effective in preventing such things as dune erosion and much more
positive management is necessary.

The traditional response to limited supply and escalating and
conflicting demands is to influence effective access to coastal
resources through designation policies. In Britain there is a
plethora of such designations, eg, National Nature Reserves, N.N.R.;
Local Nature Reserves, L.N.R.; Sites of Special Scientific Interest,
S.S.S.I.; Areas of Outstanding Natural Beauty, A.O.N.B. and many
others. These designations enable varying degrees of planning
development control. Some are statutory and provide specific powers
of management and control. Others are less strict and may carry little
more than an obligation by developers to consult certain parties.
However, the spatial extent of coastal zones subject to designation is
expanding and the sum result is to sterilise the supply of coastal
resources for particular purposes. Perhaps the most illuminating
comment on coastal planning and management is that these designations
are not specifically related to coasts but are designed to apply
generally. The only designation specifically applicable to coastal
zones is the so-called Heritage Coast. Strictly speaking a Heritage
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Coast is merely defined as being an area suitable for particular
types of management and does not have statutory designated status.
In addition, as part of their structure planning strategies, some
maritime local authorities have established coastal zoning generally
known as Coastal Policy Areas and in Scotland, Preferred (Coastal)
Conservation Zones and Preferred (Coastal) Development Zones have
been designated.

IV. The context of British coastal planning and management

Figure *t represents a very simple summary of the major problems
involved in coping with Britain's coasts. Stemming from the core
problem of limited resource supply and growing resource demand there
are four related sources of stress. A significant but possibly
soluble problem is the failure to establish a genuine coastal
dimension to our planning system. During the late 1930s and 19^0s
Britain did in fact come quite close to setting up specifically
coastal planning machinery but in the late 19'tOs, when Britain's
planning system was established, the emphasis was on town and country
planning. Coasts, unlike National Parks, were not seen as a special
case. In the 1950s new and growing demands on, and, in many areas,
continuing neglect of the coast led the government to issue Circular
56/63 "Coastal Preservation and Development". The Circular was
basically a request for information on how local authorities were
coping with their coasts. It was apparent that some were highly
protective towards their undeveloped coasts, whereas others had no
protective policies. The request was to set in motion a series of
regional coastal surveys and subsequent recommendations were
published in the late 1960s.

Apart from the definition of non-statutory Heritage Coasts and
the ultimate initiation of several experimental Heritage Coast
projects, the main result of the efforts of the 1960s was to further
extend designated area policies. The planning and management of
coastal land was retained firmly within existing town and country
planning machinery. As in 19^7 suggestions for the creation of
separate coastal planning machinery were seen as a potential threat
to the role of local authorities in the planning system. Fortunately
this system has itself been evolving and generally this has assisted
in coping with the coast. Structure Plans have established guide
lines for district authorities in matters of land-use planning and
also in respect of activities such as recreation.

Some local authorities, eg, Essex, have identified the coast as
a special planning and management problem and have attempted to
relate guidelines to national and regional needs. Generally,however,
the vigour and comprehensiveness of local authority strategies
towards their coasts vary enormously and co-ordination is still
hindered by organisational and political obstacles. Unfortunately
attempts at involving a wide spectrum of authorities, managers and
users in the planning and management process, for example the Solent
Sailing Conference, are relatively unusual. Such problems might be
ameliorated by a well-conceived national coastal plan, but, with the
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exception of the Coastal Planning Guideline Map of Scotland, national
policy is characterised by an essentially pragmatic approach.

At the regional scale the most promising development has been
the establishment, in 197^, of Regional Water Authorities with
responsibility for aspects of coast protection and pollution
control. Coastal jurisdictions are substantial, eg, the Southern
Water Authority controls jkO miles of coast and hence is, in
principle, able to take a broad, regional view of priorities.

In total, however, we believe that these and other
developments have not radically reduced the problems associated with
the maladjusted scale of decision making; fragmented responsibilities
and a lack of co-ordination; an overemphasis on somewhat inflexible
land use planning and designation policies and, above all, a lack
of a coastal dimension in our planning system. In the absence of
a major new initiative, Britain's ability to cope with the growing
demands on its coasts will be under increasing stress.

V. Strategies designed to increase the supply factor

Depending on the nature of constraints and hazards affecting the
coastal zone, planning and management is sometimes able (potentially
at least) to increase the supply of beach resources by adopting
one of a number of policy-options. In general terms, these may
seek to increase the use level of beaches already in use, to bring
into use beaches hitherto 'sterilised' from use, to create new
beach elements using existing coastal engineering technology, or
to increase protection of coastal areas under particular environmental
stress. In the case of Britain, a number of strategies have not
hitherto been adopted, principally on cost grounds.

Increasing use-levels of existing recreational beaches may
call for better access, parking and other amenity-facilities;
improvements in beach quality, perhaps through sediment replacement
or improved sediment-budget; improved management, eg, by providing
better safety-facilities, or by zoning or segregating use to
reduce conflict and congestion. It is both a planning and site-
management problem - which is partly why we argue (a) for improved
liaison between planners and managers, and (b) for the development
of comprehensive site-planning diagrams (Figure 3).

Bringing into use beaches hitherto 'sterilised' (for whatever
reason) from use has occurred in several ways. Physical
possibilities include the removal of a real (or a perceived)
hazard; and the improvement of physical access. There may even
be scope for the public acquisition of privately-owned segments
that seriously inhibit public use; and so on.

The creation of entirely new beach elements is more commonly
encountered in some European countries, notably parts of the
Mediterranean, eg, the Principality of Monaco; though as one of
the policy-options, it has suffered a somewhat chequered career
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because nature is often strongly opposed to beach development, and
in any case, costs are usually quite formidable! However,
controlled beach nourishment programmes have often been very
successfully undertaken, eg, at Portobello in Scotland, and at
Bournemouth in England, while careful manipulation of coastal
deposits, balancing out areas of surplus with areas of paucity
has also proved worthwhile, eg, the Dungeness Foreland in England.

Other potential strategies include that of diverting pressures
from the coastal zone to hinterland areas, for example, from the
often overcrowded beaches of Hampshire to the New Forest, or from
the beaches of East and West Sussex to the Sussex Coastal Plain

and the Wealden Region to the north. Thus, the maintenance of
difficult access, and the lack of related facilities,*can form
part of deliberate planning-policy to attract people away from
the coast itself. In contrast to parts of the Mediterranean, the
notion of pay-beaches has not generally found support in Britain.
However, some Local Authorities have proposed what amounts to
surrogate pay beaches through penal rates for hiring of deck-chairs
(Margate) and greatly increasing car-parking charges in many
coastal resorts.

VI. Research techniques/methodologies

We are currently developing three related approaches: coastal zone
models, maps and site-surveys. The models include the so-called
Bar Model (Figure 1), the Filter Model (Figure 2a), and the
Aggregation Model (Figure 2b). The coastal maps are of two broad
types: map-chart 'welds' and 'threshold-value' maps depicting
various physical constraints and hazards. The site-surveys
embrace conventional low-level oblique aerial photography and
ground (including questionnaire) surveys, leading to comprehensive
site-planning diagrams (Figure 3)»

The three related models are essentially simple diagrammatic
statements of the principal details of the environmental situation,
that are designed to assist in analysing the degre of sterilisation
of coastal use, and the potentialities for de-sterilisation.
However, since physical constraints and hazards do not necessarily
affect all coastal uses, the models we are developing will be
reinforced by physico/use and use/use compatability-matrices that
will add a necessary degree of precision.

The Coastal Maps will seek to complement the broad array of
existing published or experimental maps. In our view, two
fundamental types of map are lacking and should be developed. The
first will bridge the gap between the conventional topographic
map and the hydrographic chart; for in reality, of course, the
coastal zone straddles land and sea, and is a dynamic interface
between terrestrial and marine environments. It makes good sense
to produce maps (or 'charts') that embrace both environments and
which should assist in safeguarding coastal zone interests. They
should combine the best cartographic attributes of both map and chart.
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The second type of map concerns 'threshold environmental
values'. A set of such maps could be produced based on the
fundamental premise that a given use can tolerate a certain
('average') level of constraint; that if this level is exceeded,
the level of use is then significantly diminished. Thus, for
example, a map that emphasises areas characterised by tidal or
other currents that exceed what an average swimmer can reasonably
tolerate should immediately indicate areas of limited recreational
potential. For instance, the whole of Chesil Bank in Dorset
(Plate 3 ) - access issues apart - virtually precludes water-
based recreation because of currents and water depth. Some
physical constraints would be difficult to map in this way, eg,
wind exposure. Such maps logically complement the construction
of realistic physico/use compatability-matrices.

VII. Conclusions

(i) It is our intention to develop these simple, yet apparently
worthwhile, approaches to the supply situation, research funding
permitting; and they will be discussed in greater detail in books
we are now preparing, one pertaining to the nature and management
of coastal environments, the other to beaches per se. Our research
problem is essentially threefold: first, v/e need to identify supply
data currently lacking in the coastal zone knowledge-base; second,
to assemble, collate and analyse this data; and third, to present
this data in an understandable, non-technical form - a plea that
has been made by several chief-planners in Britain - that readily
enables planners and managers, and others concerned with the coastal
zone, in their decision-making.

(ii) We have four basic questions in mind: (a) How serious is
the supply situation? (b) What are the policy-formulation(planning)
and policy implementation (management) responses to this situation?
(c) What potential strategies exist to alleviate the supply
situation? (d) What techniques or methodologies might be devised
that would assist planners and managers in their decision-making?

(iii) The various models, maps and site-surveys we propose are, of
course, very simple in concept, and yet would seem to be capable of
presenting pertinent data in a form that both technical and non
technical people can readily understand and utilise. They will
help to overcome the traditional problem of reconciling topographic
maps with marine charts - which in Britain are produced to entirely
different cartographic formats. We think (because of the enormous
importance of the coastal zone) that the cost of producing a new
generation of maps - Coastal Maps - is fully justified. This could
be argued on strategic grounds alone1

(iv) In our view, an improved coastal-zone knowledge-base will
benefit not only environmental scientists, planners, managers and
other specialists, but also public education at several levels.
There is, too, in Britain at least, a need for improved liaison
between planners and managers. The various models, maps and
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surveys should be of interest in all three respects.

(v) Finally, we see a need for a 'Coastal Society' (either
British or north-west European) that would complement the highly-
successful U.S. Coastal Society; that that would add a hitherto-
missing coastal dimension to British planning and management
policy. It would not seek merely to imitate U.S. initiative;
rather, it would serve to forge invaluable links and information-
exchange channels between the U.S.A. and Europe that can only
be in the long-term (global) interest of those having to cope
with coastal zone problems. We see, for instance, the need for
a 'Coastal Society' meeting convened in, say, London, England,
that looks critically at the supply situation in Britain and
Europe, and at the planning and management response to this
situation. Such a meeting is long overdue.
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Plate 1: Weymouth Bay, Dorset - Unlimited access.

Plate 2: Studland Bay, Dorset - Multi-point access.

Plate 3: Chesil Beach, Dorset - Multi-point access.

Plate A: Portland Island, Dorset - Non-access.
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Figurel THE BEACH SUPPLY BAR MODEL
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Fig.2A - BEACH
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Fig.2B - BEACH
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Figure3 SITE PLANNING/MANAGEMENT DIAGRAM
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Figure 4 PLANNING STRESS DIAGRAM
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Panel Discussion - The Winter Navigation
Demonstration Program on the St. Lawrence River

Panel Moderator - William E. Tyson
St. Lawrence-Eastern Ontario Commission

Good Morning -

Welcome to our Panel Discussion on the Winter Navigation Demonstra
tion Program on the St. Lawrence River.

EPA has recently issued a poster which I found particularly
relevant to the issue we are discussing with you today. The quote used
on the poster is by Justice Oliver Wendell Holmes and states that:

"A river is more than an amenity, it is a treasure. It offers a
necessity of life that must be rationed among those who have power over
it."

While there are many issues facing the St. Lawrence River shore
line — none is currently receiving more attention than the proposal to
extend the navigation season as a stimulus to the economy of the Great
Lakes Basin.

At issue is the possible or maybe I should say probable impact of
the productivity of the natural and man-made resources of the interna
tional section of the St. Lawrence River.

Currently, it is the recreational use of the river that anchors the
economy along the 100 mile international reach, supplemented by a major
aluminum smelting and fabrication activity resulting from the hydro
electric generating capacity of the Seaway power project at Massena.

Aside from the increase in the economic base occasioned by the
operation of the Seaway and the aluminum operations, the economic boom
to northern New York envisioned as a result of the Seaway has not
occurred and currently the area has an extremely high unemployment rate.

With this brief introduction we will begin our program. Each of
the three panel members comments follow.
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St. Lawrence River Navigation Season Extension

Panel Member David C.N. Robb

Saint Lawrence Seaway Development Corporation, Washington, D. C.

Each year from mid December to early April the Seaway is forced by
weather and ice conditions to shut down, requiring Great Lakes industry
to stockpile or to use other transportation modes at higher costs in
both dollars and energy. Revenues on which the U.S. and Canadian Seaway
agencies depend to operate and maintain the system and repay the ori
ginal capital investment dry up. In addition, the system - currently
running at well over 125% of the usage originally predicted - will begin
to experience serious delays due to capacity constraints within the next
decade. The alternative to extension of the navigation season is new
locks and channels. This alternative is an order of magnitude more
expensive than season extension and would result in a substantially
higher level of environmental effects.

The U.S. Congress authorized season extension demonstration and
feasibility studies in the River and Harbors Act of 1970, as amended.
The Demonstration program was authorized through September 1979 at a
total cost of almost $16 million. The basic charge of Congress was to
demonstrate the practicability of winter navigation though a variety of
techniques, including winter demonstration voyages.

The proposed St. Lawrence River Ice Boom Demonstration, described
in detail in a report so titled, is designed to respond to the Congres
sional charge. It will provide a badly needed opportunity to quantify
the direct physical impacts of winter transits through a 15 mile long
demonstration corridor and will allow monitoring of environmental
impacts as well. The proposed demonstration is designed to address the
question: "Can the existing ice control system in the demonstration
corridor be improved to the extent that vessel transits can be made in
this reach while maintaining or improving the stability of the ice
cover and the hydraulic integrity of the river and, of course, without
unacceptable adverse environmental impacts.

The current ice control system is installed each fall and removed
each spring by the hydro-power entities and comprises 6 ice booms, one
of which crosses the navigation channel at Ogdensburg-Prescott, and one
of which crosses the channel at the head of Galop Island. These booms
are constructed of 14 by 22 inch by 30 foot long timber floats, chained
to 2 1/4 inch steel cable. The booms are held in place by large anchors
spaced at 400 foot intervals across the river. The anchors are semi
permanent as each is placed in a trench dredged into the bottom and then
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backfilled. The proposed vessel transits would require having one 400
wide section of each boom open. The proposed demonstration is for one
year only. An operational extension of the navigation season will
require significant investments downstream in the Ogden Island area near
Waddington, New York, and at several locations in the Canadian portion
of the river. Until those improvements are made, winter transits
through those sections are physically impossible due to ice conditions.

Two basic improvements to the existing system are required. The
existing booms should be strengthened to permit leaving a gap and to
facilitate closing the gap at any time during or after the demonstra
tion. Additional structures should be provided to stabilize the ice
sheets on either side of the navigation channel and to limit the amount
of ice which can bleed through the gaps left in the existing booms.
The designs were tested and refined in a very large (80 x 422 foot)
hydraulic/ice model of a 13 mile portion of the river.

This effort is the culmination of more than 6 years of Winter
Navigation Board effort at a cost in excess of 8 million in engineering
and environmental studies as well as comparable Canadian studies by the
St. Lawrence Seaway Authority. These include but are not limited to
moveable gates in the Beauharnois Canal ice booms, tests of a boom gate
at Ogdensburg, the Copeland Cut Test Boom near Massena, and a navigation
ice boom in the Little Rapids Cut at Sault Ste Marie, Michigan, which
has seen close to 2000 vessel transits.

The recent environmental studies included a winter Navigation Board
funded effort to provide an Environmental Assessment of the proposed
demonstration activities. The study, which cost just over $300 thousand
was performed by the New York State Department of Environmental Conser
vation. It was to provide input to the ice boom design effort and serve
as a basis for the Environmental Impact Statement required under the
National Environmental Policy Act. Surprisingly the report, issued
prior to completion of the model/design work, called for disapproval of
the demonstration, irrespective of its final design, and called instead
for a very extensive environmental baseline data collection program
(last estimated at $16.8 million) before any demonstration transits be
allowed. This position was predicated on estimated of significant
adverse impacts to critical habitat and the potential for significant
impacts on the level of Lake Ontario and the flow in the St. Lawrence
River. These impacts were in turn based on assumptions as to signifi
cant physical impacts as a result of installation of the booms and of
test vessel transits.

Concern was expressed for the release of toxic organic chemicals
and heavy metals as the result of dredging for the ice boom anchors.
Since the proposed design calls for temporary anchors requiring no
dredging, this concern has been fully addressed.

The report estimated that 700,000 cubic feet of ice would bleed
through the gap in the Galop Boom with each vessel transit. This
volume of ice was then predicted to cause two major problems: 1) open
water pools used by water fowl and raptors would be filled with the
broken ice, and 2) the ice would duck under the cover at Cardinal and
so aggravate the hanging ice dams which each year occur in this area
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that the level of Lake Ontario would rise as much as 1.4 feet. The
hydraulic/ice model predicted an average of 73,000 cubic feet of ice
per vessel transit, and actual experience of the Sqo with close to 2000
transits gives a value of about 5,000 cubic feet per transit, one and
two orders of magnitude, respectively, less than the assumption in the
Environmental Assessment. Analyses by the model/design contractor and
by the Corps of Engineers show no effect on Lake Ontario levels even
with ice volumes two orders of magnitude greater than those actually
experienced at the Soo.

Examination of the historical ice cover in the demonstration corri
dor reveals that for the worst winter of record, less than 5% of the
open water pool area could be filled in by ice bleeding. This can not
be considered a significant impact on the approximately three square
miles of open water available to water fowl and raptors. A second im
pact of concern is the potential startling of the birds by ship passage.
These two impacts were cited as especially critical in regards to the
bald eagle population. The U.S. Fish and Wildlife Service has indicated
that this is not a serious concern.

Ship generated waves (drawdown and surge) were predicted to cause
unacceptable impacts to critical habitat. This phenonmenon is fully
controlled by vessel speed, which will be limited in the one location
of concern to prevent any problem.

Examination of the facts thus indicates that the probability of
significant adverse environmental impacts from the proposed demonstra
tion is very low. This low probability is lowered further by the fact
that a detailed set of operational criteria will be utilized to insure
that the demonstration voyages are modified or halted before unforseen
impacts cause significant problems. In addition, to quote from the
Environmental Assessment, "If a section of the St. Lawrence River
could have been chosen to minimize impacts on critical shoreline
environments, few would compare with the Demonstration Corridor."

181 Tyson



The Environmental Assessment of the Proposed Ice Boom
Demonstration on the St. Lawrence River

Panel Member - James W. Geis
S.U.N.Y. College of Environmental Science and Forestry

Syracuse, New York 13210

The Environmental Assessment of the proposed Winter Navigation Ice
Boom Demonstration on the St. Lawrence River was sponsored by the Winter
Navigation Program in response to needs identified by agencies partici
pating in the program through the Lake Ontario-St. Lawrence River
Environmental Planning Team. The assessment was designed to charac
terize a 20-mile Demonstration Corridor in the St. Lawrence River and
contrast that area with the St. Lawrence River system as described at
upstream and downstream baseline sites. Characterizations were to be
utilized both to assess the potential impacts of the proposed project
and to serve as a base for a monitoring program to be conducted coinci
dent with the Demonstration, were it to occur.

Due to a short start-up time and manpower constraints, the project
was coordinated through the New York State Department of Environmental
Conservation, utilizing a project management structure within the State
University of New York College of Environmental Science and Forestry in
Syracuse. The NYS Department of Environmental Conservation prepared
the Environmental Assessment summary at the end of the project on the
basis of data collected during study. I was loaned to the NYS Depart
ment of Environmental Conservation to act as Project Manager and to
facilitate coordination of on-going efforts among all agencies involved.

We began our work in January of 1978, sampling a wide variety of
physical, biological and cultural features of the St. Lawrence River in
14 individual sub-projects. Benthic sediments were sampled at boom site
locations and analyzed for chemical and biological features. Ice depth
and stratigraphy were determined at selected channel locations. Inshore
water levels were monitored. Primary and secondary production levels,
benthic orgamisms and water chemistry were determined at selected
stations. Submerged vegetation was sampled at permanently marked loca
tions under the ice. Adult fishes were sampled in an intensive effort
to characterize the fisheries in the Demonstration Corridor. Other

ecosystem components were also determined including mammal movements,
bird concentrations, larval fish activity, reptile and amphibian fea
tures and critical habitats. In addition, cultural features of the
Demonstration Corridor were also documented.

Because there has never been operational winter shipping season on
the St. Lawrence River, we sent an observer to the St. Mary's River,
where winter navigation has occurred for the past four years. He ob
served the impacts of ship passage on the shoreline of St. Mary's River
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and attempted to relate these impacts to probable consequences along the
St. Lawrence. Finally, we monitored the passage of the Canadian ice
breaker Simcoe in March of 1978 in an attempt to determine the possible
effects of this low capacity vessel as it cut a relief channel in the
spring ice cover of the St. Lawrence River. Data were compiled in a
series of 15 technical reports and summarized in a summary volume. All
three volumes were released to the public in June of 1978.

Our results indicated the St. Lawrence River in winter is very
different from the conditions seen during the ice-out period. The ice
cover in the river is extremely variable, ranging from smooth and uni
form in bays, to irregular and complex near islands and shoals. Deep
ice develops at jamming points in the river, and areas of ice insta
bility occur in certain channel reaches, especially near existing ice
boom sites.

There are open water pools in the river, some very large in size
and some much smaller character. These pools occur in areas of fast
water or where upwelling currents retard ice formation. Pools of this
kind are extremely important to wintering water birds and waterfowl,
including a large concentration of wintering bald eagles, which is
attracted to the St. Lawrence River by the presence of these unique ice
habitats.

Other ice instabilities occur in association with the shoreline,
especially at the shoreline contact near wetlands. The wetlands them
selves are characteristically unfrozen, although deep snow deposits are
present with unique under snow habitats. The contact zone between wet
lands and shoreline ice is extremely sensitive. Water level changes,
either those resulting from increases in water depth or those coincident
with drawdown, can result in bottom disruption and wetland breakup at
these contacts. Major disruptions within the wetland can also occur as
a result of water level changes during the winter.

Our observations of the passage of the Simcoe suggested that the
effect of waves generated by its passage can be detected at the shore
line even a mile away from this small vessel. Our fisheries sampling
effort suggested that the fishes in the river during the winter are less
mobile than during the ice-out period and tend to concentrate in certain
areas. We have postulated that such concentrations occur in relation to
the presence of irregularly distributed winter food sources. Our
analyses of bottom sediments in association with the proposed boom
modification sites suggested that these sediments contain high concen
trations of heavy metal and organic pollutants which might be disturbed
by ship passage.

Reports of winter navigation impact along the St. Mary's River
indicated that waves propagated under the ice by the passage of large
vessels can result in a zone of impact along the shoreline where the
pressure from the waves is released. This impact zone contains concen
trations of bottom silt washed up onto the ice cover, large blocks of
ice disrupted by ship passage and vegetation and fish cast upon the ice
as a result of the explosive release of pressure when the waves inter
sect the shoreline.
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Finally, our studies of the potential consequences of modifying
existing ice booms in the St. Lawrence River suggested that ice bleeding
through navigation gaps left in the two booms can concentrate at down
stream jamming points to the degree that upstream water level impacts
might occur. With one ship passing per day through the modified booms a
quantity of ice could accumulate downstream constricting the channel to
the degree that a 0.4 foot abnormal rise in Lake Ontario could occur.
Our simulation also indicated that with five ships passing modified
booms each day, the upstream water level consequence would be an abnor
mal rise of 1.0 feet.

The Environmental Assessment summarized these impacts into two
categories: a series of probable impacts related to vessel passage and
a series of additional impacts which could occur with Demonstration
Programs including ship passage schedules of certain intensity. Pro
bable impacts of ship passage include disruptions to critical vegeta-
tional, fish, bird and other wildlife habitats, shoreline damage
resulting from ship generated waves, and the disruption of polluted
bottom sediments from ship passage or anchor implacement. Additional
impacts could occur if one to five ships passed through the booms each
day. In such cases, a quantity of ice could bleed through the boom gaps
resulting in water level changes and resultant biological modifications
of a long term character.

On the basis of the first series of impacts, those identified as
"probable", the State of New York has taken some positions regarding the
Demonstration proposal; In a letter transmitting the Environmental
Assessment, Commissioner Peter A. A. Berle of the New York State Depart
ment of Environmental Conservation has indicated that the level of
potential impact is so serious that, "I find the only responsible
position that I can take is to call disapproval of the Demonstration
Program irrespective of its final design". This position has been
sustained by Governor Hugh Carey of the State of New York, who also
called for a termination to the Demonstration Program until such time as
a complete economic and environmental analysis of the project is pro
vided.

These analyses and the associated position statements have been
forwarded to the Winter Navigation Program in the hope that it will
review them favorably and act in accordance with our concerns.
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Resolution of Conflict as Related to the

Demonstration Program

Panel Member - Daniel Palm
St. Lawrence-Eastern Ontario Commission

Based upon the presentations of the preceeding panel members it is
evident there is conflict in the desired direction that the Demonstra

tion Program should pursue. Can this be resolved? What mechanisms
exist to address this issue? Briefly summarized below are the major
efforts undertaken to date and the mechanisms used to resolve this
issue.

Extension of the navigation season is seen as a means to improve
the economy of the upper Great Lakes Basin states. Thus it is in the
national interest to pursue the program. However, New York State
interests perceive an uneven distribution of benefits and costs of the
program. They feel little, if any, economic benefits are likely to
occur in New York State while there is a high probability of signifi
cant negative environmental and economic impact. Thus, from a regional
point of view the program is not perceived as feasible.

In order to resolve this conflict extensive efforts have been
undertaken by agencies to inform the public and to resolve the issues.
The U.S. Army Corps of Engineers through its role of chairing the Winter
Navigation Board (WNB) is the lead federal agency. They have held
information meetings and workshops in the St. Lawrence River valley.
Both of the preceeding panel members were participants in these meetings.
These meetings were held to both inform the public and seek their input.

Efforts to fulfill the National Environmental Policy Act (NEPA)
requirements have been undertaken in terms of preparing draft and final
environmental impact statements for both the season extension and the
demonstration programs. In addition funds were made available for an
environmental assessment, the findings of which were described earlier.
It is worthy of note to indicate that publication of the draft of the
final environmental impact statement for the demonstration program
preceeded the completion of the environmental assessment.

Over the past four years several efforts have been undertaken to
determine the environmental studies that are required in order to
evaluate the impact of the program. One of the first efforts was under
taken by several agencies in the area. Included were personnel from the
United States Fish and Wildlife Service, College of Environmental
Science and Forestry, New York State Department of Environmental Conser
vation, St. Lawrence-Eastern Ontario Commission and others. A three to
five year program costing an estimated 16.7 million dollars was out
lined. As part of the effort to develop an environmental plan of study
for the feasibility program the Lake Ontario - St. Lawrence River
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Environmental Planning Team was formed. It included those agencies
listed above plus the St. Lawrence Seaway Development Corporation
(SLSDC), Power Authority of New York State, Great Lakes Environmental
Research Laboratory and others. Their efforts plus efforts of other
Great Lakes teams were submitted to the U.S. FWS who had the responsi
bility of developing an overall environmental plan of study.

Other efforts include the current and continuing work of the
Environmental Evaluation Work Group, established by the WNB, to develop
a monitoring program to be implemented when and if demonstration
activities occur on the St. Lawrence River. This group is made up of
federal and state agency representatives.

As the season extension program develops, agencies and organiza
tions have formulated positions regarding the program. At present New
York State, through the Governor and Commissioner of the Department of
Environmental Conservation, have stated a position of opposition until
adequate baseline environmental data can be developed and analyzed.
The U.S. Department of Transportation through the SLSDC has continued to
support the demonstration program. The WNB during its last meeting
voted 8 to 5 to proceed with the program. Those casting negative votes
were the Great Lakes Basin Commission, Dept. of Interior, Corps of
Engineers, EPA and the state's representative.

The local public has reacted to the proposal by forming the organi
zation Save the River. It is opposed to the program. Additionally
local people are applying pressure to local units of government,
environmental management councils and political candidates.

What are the mechanisms available to resolve this conflict?

Ideally the issues would be resolved through the technical-policy
formulation process. With the collection and analyses of appropriate
data the impacts may be well enough identified that one side or the
other changes its position. This could take considerable time and
effort. The NEPA process provides a framework within which this can
occur.

If the above process fails, a legal mechanism exists by which a
resolution can be achieved. Interested parties can challenge through
the courts the decision or decision making process made by the sponsors
of the program. Again, this process is usually time consuming and
costly.

From my point of view the desirable mechanism is the technical-
policy formulation process. This frequently requires some "give and
take" on the parties involved but usually results in a mutually
acceptable solution.

In order to achieve this a coordinated effort to address the issues

is required. Included also is adequate time and money to obtain suffi
cient data upon which an evaluation of the impacts can be derived.
Currently the U.S. Congress is considering a bill that will extend the
duration of the demonstration program one year past the September 30,
1979 completion date. Consideration of additional funding is also being
considered. These efforts increase the likeliness of resolution of the
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conflict.

To summarize, it is contended that the mechanisms to cope with the
proposed program exist. The demonstration program is stressing this
mechanism. The experience gained in the process is worthy of review to
evaluate the process in an attempt to identify means to shorten the
period of time required for resolution and to identify means of
addressing and achieving acceptable compromise actions within the time
frame of the program.

Dr. Johnson's remarks earlier today are appropriate here in that
what is required for a program of the magnitude and complexity is a
system approach with adequate management. With these, resolution is
possible through the technical-policy formulation mechanism. Without
these, the likely outcome is resort to the legal mechanism which most
consider a poor second course of action.
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The Socio-Economic Dimensions of Beach Erosion

By William F. Tanner1 and Jerilyn Collins2

Abstract

Beach erosion, a serious problem along most of the world's
beaches, Is due primarily to natural causes rather than to the activi
ties of man. Where coastal cities or other expensive installations
have been built, beach erosion may pose an economic and a sociologlc
threat. The usual assumption is that, because of these threats, this
erosion can and must be stopped.

The most convenient measure of beach erosion is stated in simple
dimensions of length (L) and time CT): LT~', or linear distance
eroded per unit time (cm/yr, or m/yr). But a rate of I m/yr would
threaten a large city much more seriously than it would thinly-
populated countryside. To permit a more meaningful study of the
problem, we adopt socio-economic dimensions: P (people), D (dollars),
and area (L2). All five of these measures are used, and combined, in
a summary of a study of the possible impact of beach erosion In
Pinellas County, Fla. (Clearwater). If an erosion rate of 0.5 m/yr
is maintained in the area, over a period of 20 years, one can project
losses of pro-rated share of land area for 640 residents, destruction
of property valued at $72,000,000, and a cumulated loss of perhaps as
much as $300,000,000 in direct tourist income (without any multiplier
effects). A beach preservation program, through artificial nourish
ment, will probably cost $50,000,000 or more (without considering
inflation). The extent to which this trade-off looks attractive is a

decision for local residents to make, rather than an assumption to be
handed to them In advance.

As background for a study of this kind, a brief statement Is
given about the causes of beach erosion, and an outline is provided
for assessing what the future probably holds, barring unforeseen
interruptions in the operation of the system.

Possible Causes

Erosion is a serious problem along most of the world's beaches.
It is primarily due to natural processes, and only to a minor degree
to human activity. Perhaps because the Industrialized nations have

' Regents Professor of Geology, Coastal Studies Group, Department of
Geology, Florida State University, Tallahassee, Fla. 32306, U.S.A.

2 Graduate student in geology, Florida State University.
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been the first to discover that this change is under way, it has
been assumed that man has been responsible for it: either by means
of engineering activities (such as dredged inlets and construction of
groynes. Jetties, sea walls, breakwaters and the like), or merely
because the presence of a city — In some mysterious way — promotes
beach erosion.

It is true that engineering Installations can have a deleterious
effect on the littoral drift system, and there are many clear-cut
examples of this fact. The construction of an effective groyne, for
instance, does reduce the amount of sand in littoral transport down-
drift from the structure. One then extrapolates from this basic fact
to obtain the conclusion that human activities are primarily responsi
ble for beach erosion. This extrapolation is unwarranted, and largely
in error.

Careful studies, in the last few years, in places where the most
important engineering installation is a grass hut at least a kilo
meter from the beach, have shown that beach erosion is progressing
in such regions at about the same rate as it is elsewhere. Even in
built-up areas, it is in some cases possible to show that local man-
made devices are not responsible for the spectacular erosion that is
taking place.

The list of available causes can be stated as follows:

1. Activities of man (including construction of dams on
rivers).

2. Depression of the land (true locally, but not world
wide) .

3. Rise in mean water level (true on the Great Lakes in
the I960's and 1970's, but not on the ocean, which
has not risen significantly in the last few thousands
of years).

4. Change in wave climate (presumably due to a change in
windiness).

5. Maturing of the littoral drift system.

This list can be recast in various forms; one Interesting variant is
the following:

A. Rise in the water level (items 2 and 3, above).
B. Rise in the energy level (item 4, above).
C. Drop in the sand-supply level (items I and 5, above).

It is easier to deal with the individual items as given in the first
list.

The widespread development of typical beach erosion along
lengthy stretches of uninhabited coast (such as a strip, 300 Km long,
of beaches in the Brazilian state of Rio Grande do SuI; and many
others) shows that human activity cannot be the main cause. Land
depression is a local effect, which has not been active in states like
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Florida, where the rock platform (crust of the earth) has been stable
for tens of thousands of years and more, and hence it cannot account
for the world-wide phenomenon. The rise in mean sea level which took
place from about 20,000 years ago to about 6,000 years ago occurred
much too far back in history to have been responsible; furthermore,
the advent of historical erosion has not been simultaneous In

various parts of the world, as would be required if a sea level change
had caused It (Tanner, 1975b).

The two remaining items, on the first list, are "change in wave
climate" and "maturing of the littoral drift system." Each of these
could operate on a different time scale in different areas, and
therefore both must be considered as possible causes (for other than
very local effects). However, it has been shown that adjacent
segments of coast, exposed to the same wave system, mature at
different rates, and that the first one to mature is also the first
to experience severe beach erosion. This observation indicates that
the maturing of the system Is the No. I culprit (Tanner and Stapor,
1972).

The Maturing System

This process of maturing can be clarified a bit as follows. Sea
level rose, during the last 20,000 years, from about -125 m, to its
present position. When it did, it flooded large areas which previous
ly had been subjected to reworking and reshaping by streams, rain
splash, sheet flow, the wind, and other subaerial agencies. The
geometry of the land surface was adjusted to these subaerial agencies,
not to marine activity. When sea level rose, wave action began to
reshape the land-surface geometry. Some of this early activity
consisted of eroding in certain areas and depositing in others, as
part of a process of straightening the coastline. Once the coast
line was smoothly curved, or nearly straight, without many crenula-
tlons and important irregularities, long-distance littoral transport
could be operative. However, in this last process, sand losses
seaward are important, until sea-floor irregularities have been
smoothed out, to a considerable distance offshore, and a three-dimen
sional geometry of equilibrium has been established, in which wave
energy is absorbed, by travel across the shallow sea floor; thereafter,
there Is Iittle or no wave activity along the beach ("zero energy"
beach).

The littoral transport system is said to mature as the geometry
goes from (I) obviously crenulate and irregular, to (II) smoothly
curving equlIibrium in two dimensions (map view only), to (III)
smooth equilibrium in three dimensions (including profiles taken at
right angles to the shore).

Various procedures are available for studying the coast, to help
determine the stage in which any given area is found. Rapid erosion,
in very small segments, and rapid deposition, in similar segments,
coupled with notable changes in wave energy and littoral power (May
and Tanner, 1972), along the coast from place to place, mark the
first stage (I). Integrated littoral drift over relatively great
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distances along the beach, coupled with only small variations from
point to point in the wave energy and the littoral power, mark the
second stage (II).

General erosion is also a feature of this stage. Very small
values of wave energy and littoral power, coupled with very small
changes from place to place, mark the third stage (III). In this last
stage, erosion is minimal or zero, and the coastline has an overall
regularity, even though vegetation and very local processes may have
destroyed the smoothness of the previous stage. Stage I is the least
mature, stage 111 the most mature.

The seriously eroding beaches of the world are largely in I and
II. This fact alone is enough to justify the statement that, barring
unpredictable interruptions, erosion is going to get worse, before it
gets better.

The Pinellas Problem

Where coastal cities have been built, beach erosion may pose an
economic threat and a scciologic threat. A common assumption is that,
because of these threats, erosion can and must be stopped. In many
places, however, it cannot be stopped. A better procedure, then, is
to find out how much we are willing to pay in an effort to control it.

The most convenient measure of beach erosion is stated in simple
dimensions of length (L) and time (T): LT"1, or linear distance
eroded per unit time. One part of the Florida coast has been eroding
at a rate greater than 10 m/yr, for about 200 years and perhaps longer.
A few stretches of beach have negative erosion rates; that is, they
are accreting, or growing. Rates of change of a few tens of centi
meters per year may not be detectable, with the methodology at hand
(Tanner, 1978).

Fig. I. Map of part of Pinellas County, in west central Florida,
showing portions of Tampa Bay and a strip of the Gulf of Mexico
on the west. A chain of barrier islands, approximately 45 Km long,
extends in a north-south alignment along the coast. Littoral drift
directions are shown, at a few places, by arrows. The short
horizontal lines near the western edge of the map are cell boundaries;
they should be projected eastward until they extend to the barrier
islands. The two digit numbers are computer output, in joules/meter-
second, showing local values for the littoral component of wave
power (P|_) for the west south west only; it is this number, rather
than breaker height, that determines the amount of sand transport,
and hence erosion or deposition. Where Pi decreases markedly along
a littoral drift arrow, deposition can be expected; where P|_ increases,
erosion. The many littoral drift cells, and the pronounced changes
in P|_ (over short distances) indicate that the beach erosion problem,
in this area, wilI probably get worse. The absence of a supply of
"new" sand, where littoral drift arrows diverge, also indicates
more severe erosion in the years ahead.
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But a rate of 1.0 m/yr would threaten Miami Beach, for example,
much more seriously than it would Padre Island, half way between
Corpus Christi and Brownsville, Texas. To permit a more meaningful
comparison of different areas, we adopt socio-economic dimensions
(Tanner, 1975a): P (people), D (dollars), and area (L2), as well as
the two stated above (L, T). We will use this system of dimensions
In an effort to examine changes along the beach on the western edge
of Pinellas County, near Clearwater, Fla.

A dozen or so cities and towns are strung along the chain of
barrier islands, extending for about 50 Km from north to south. The
north end of the chain is a single island, beyond which is the "zero
energy" coast of the "Big Bend" area of Florida. (Typical breaker
heights along that coast are less than 5.0 cm.) The southern end of
the chain Is a cluster of Islands at the entrance to Tampa Bay. The
barrier chain between these two extremes is crudely L-shaped: the
northern arm extends almost due north-and-south, whereas the southern
arm extends toward the southeast. The corner, or hinge, of the "L"
Is close to the town of Indian Rocks Beach.

This string of barrier islands has more than a dozen littoral
drift cells on it. One cell is defined as an area of erosion, an area
of deposition, and the transport path in between (Tanner, 1973). The
average cell is, therefore, only about three kilometers long, measured
parallel with the beach. As a general rule, adjacent cells have
opposite directions of drift, but there are a few apparent exceptions.
Breaker heights are, very roughly, about 25-30 cm, or less, dropping
toward the "zero energy" coast toward the north, and dropping Into
Tampa Bay to the south. The overall littoral component of power varies
from almost zero, beyond the north end, to a maximum of about 15
joules/meter-second near the town of Madeira Beach. The littoral
power also varies a great deal locally, changing as much as 70 joules/
m-sec in a distance as short as about a kilometer, for certain wave
azimuths.

Because Individual cells are short, rather than integrated into
one long system, and because the breaker height and littoral power
values fluctuate a great deal over short distances, this segment of
coast Is thought to be passing from Stage I (obviously irregular) to
Stage II (relatively smooth and more-or-less continuous beach). If
this Is a correct identification, the erosion problem in the area
will get worse. Furthermore, with the geometry outlined above, there
is no source of "new sand" to nourish the drift system. If erosion is
to be prevented, there must be an ample supply of new sand, introduced
at the updrift end of each cell, either naturally or artificially.
This last observation also indicates increased erosion in the future.

The communities strung out along this chain of barrier Islands
have been aware of the erosion problem for some years, and a beach
nourishment program has been undertaken in the area. Like hunger,
however, beach erosion cannot be "solved" permanently; it can be
controlled only on a long-term continuing basis. Therefore there will
be more beach erosion in the area, despite the efforts at artificial
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nourishment.

LocaI Assessment

Along the beaches .of Pinellas County, the population density is
1775 people/Km2 (P/L2), and the property-investment density is esti
mated to be $20/m2 (D/L2) In general, and $200/m2 to $300/m2 on the
Gulf Front. Therefore, in the long run, each one meter loss of
beach front represents 0.156? of the total barrier island area, and
would destroy the pro-rated share of space for 64 people, as well as
property assessed at about $200/m2, or $7,200,000. For the city of
Clearwater itself, tourist income has been estimated at $15,000,000/
yr., or $179 per resident per year.

If an erosion rate of 0.5 m/year (an historical average) is
maintained over the next 20 years, one can project a loss of space for
640 residents and destruction of property assessed at $72,000,000.
Furthermore, if this damage were to terminate the tourist traffic
instantly (worst possible case), the cumulated loss can be calculated
as $300,000,000 (about $400 per county resident; covering 20 years).

In 1977 the estimated cost of beach nourishment was about
$400,000/Km. Not a 11 of the beach has to be nourished, and that not
every year. Perhaps total cost over a 20-year Interval, barring
inflation and other outside factors, would be about $50,000,000 (about
$66 per county resident, or $1225 per barrier island resident).
Whether or not $66 (or $1225) per person would be a good price to
protect a $72,000,000 Investment and a possible $300,000,000 income
(total: about $500 per county resident), must be a local decision,
especially in view of the complexities of who will take the losses,
and who would pay the costs.

The esthetic value of the beach has not been assessed, nor is it
here considered reasonable to attempt to make such an evaluation.
Each individual might well put a different value on the esthetic
characteristics of the coast, especially if it is home. Without
esthetic considerations, however, one can still arrive at numbers
which should be helpful to those who ultimately must make the critical
decisions: whether or not It is worth it to stay and fight back, and
whether or not a policy of gradual withdrawal should be adopted
(perhaps by means of a sliding setback scheme), at least until we know
more about the mechanics of measuring and combatting beach erosion.

The calculation of numbers, such as those reported here, provides
a much better basis for decision than merely observing that the beach
is eroding, without asking seriously to what extent — in terms °f
money and effort — it is worth saving.

.o0o.

(This paper is based on a continuing research program, by Dr. Tanner,
on the causes of beach erosion, and on an economic assessment, by
Mrs. Collins, of possible beach erosion damage to the economy of a
specific area.)
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PREFACE

Academics, resource managers, and citizens have tended to perceive
adjustments to fluctuating Lake Erie water levels In terms of extreme
geophysical events or hazards. Flooding and erosion associated with
fluctuating water levels have been perceived as major problems at high
water levels. Less attention has been paid to problems at low water
levels, although shallow water and receding shorelines have been
recognized as costly at this lake stage. Associated with the focus on
the extreme phases of lake level fluctuation has been a tendency to
adapt and manage on a crisis basis, mainly through the use of the
technological fix. In other words, considerable stress has been placed
upon breakwaters, dykes, groynes, and other control structures rather
than zoning or behavioural responses. In this paper we wish to advance
evidence and argument to support a different conceptual response to
fluctuating Lake Erie water levels. It is believed that the perception
of extreme geophysical events should be replaced by the perception of
fluctuating water levels as a continuous process. The authors advocate
continuous adaptation to the process rather than to hazards or extreme
geophysical events. This perception or model has important management
implications which will be discussed later in this paper. The evidence
upon which the conclusions are based is a content analysis of 13
newspapers published near the Lake Erie shoreline. Seven of these
papers are published in Canada, and six in the United States. The
content analysis examines newspaper articles published in the high water
periods of 1951-1953 and 1972-1974, and the low water period of 1963-
1965.

INTRODUCTION

Purpose

The basic purpose of this paper is to present evidence and
argument for a continuous and comprehensive rather than a periodic
hazard-oriented approach to fluctuating Lake Erie water levels (Fig. 1).
In conclusion, recommendations are made for management.

The Hazard Adjustment Model For Fluctuating Lake Erie Water Levels
(Table 1) displays adjustments theoretically available to, as well as
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TABLE 1

HAZARD ADJUSTMENT MODEL FOR FIUCTUATIHG LACE ERIE HATER LEVELS

(THEORETICAL ANDACTUAL RANGE OF CHOICE OF ADJUSTMENTS)

(A) ADJUST TECHNOLOGICALLY TO HAZARDS (B) ADJUST KHAVIOURALLV TO
HAZARDS

(C) ADJUST TO HAZARD LOSSES

1 MODIFY THE HAZARD II MODIFY THE HAZARD
CAUSE

111 MODIFY THE LOSS
POTENTIAL

IV SPREAD THE LOSS V PLAN FOR THE LOSS VI SEAR THE LOSS

Heather aodlflcatlons

Channelization of lakes

Oioereion of northern
lake* and riven

Control of Great Lakes*
Inflow with existing
•echanlsas (eg. Superior)

Control of Great Lakes'
outflow vlth eilst1»9
•echanlsas (eg. Ontario)

Central of Great Value'
infloa with nvw meohanieme
- reeerooire, dome
- eille, veire
- aqmduoto, oanale,

pipelinee
- ohonnel enlargtswnt

Control of Great Lakee'
autflev with iw

- reeerooire, done
- eilte, voire

Regulation ef existing
diversions

Various support prograas
of Interest groups for
the above

Breakwaters

Flood proofing

Divereiono

Flood fighting

Concrete crosses

Dredging

Seawalls

Groynes

Dykes

Rip-Rap

Gabions

5truotunil ehangee to
doeka and harbeure

landfill and landscaping

Vegetation and
re-vegetation

Beach and cliff
nourishaent

Mechanical drainage
and punplng

Weed-cutting and ehore
clean-up

Ice Jea break-up

Vator eupplemnt by
pvnping

Various loans and
payaents froa senior
goverrcents for the above

Various support prograas
of Interest groups for
the above

Shoreline aggregate indue try
regulation

Zoning and land use regulation

Temporary and pernanent relocation
and evacuation

Subsidized relocation and
evacuation

Building codes and designs

Health codes and regulations

Navigation codes, regulations
and procedures

Deep-uell drou-off regulations

Ship dteign alterations

Public participation and hazard
education prograas

Ship load reetrietione

Hazard research prograas,
public and private

Heather forecasting and
naming systeas

Hydrographlc napping

Changee to industrial
production function

Regulation of eamicipal uater uee

ffualuotton and eeleetion of
alterwtii>« livelihoods

Security nesures

(valuation and oeleotion of
reareation aotivitiee

Various support neasures froa
senior geverrcents for coastal
zone research

Various support prograas of
interest groups for the above

Italic type indicaUe towwater level adjuotnento not found in the actual range of ehoieo of hid* uater level adjmumnte.

Public energency
relief

Tai wite-offs

Subsidized public
Insurance

Private Insurance

Govemaeat purchase
and expropriation
of land and
property

Subsidized teaporery
enptoyaent

Various support
program of Interest
groups for the above

Drought inouranoo,
puMio and private

Flood Insurance,
public and private

Tax write-offs

Relief funds and
program, public
and private

Formation of problca
(hazard) study
9roups, public and
private

Formation of problea
(hazard) adalnlstra-
tlon groups, public
and private

Fometlon of
Interest groups,
public and private

Individual loss
bearing,
individuals and
interest groups
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Modify the

Weather
modification

Channelize the
lake

Diversions

Control inflow
and outflow

TABLE 2

THEORETICAL AND ACTUAL RANGE OF ADJUSTMENTS IN THE TWO STUDY AREAS*

Adjust to losses

Modify Ihe Modify Ihe Spread the Plan for the
hazard loss potential loss loss

Seawalls Flood proofing Public relief Rood insurance
Croynrs Zoning and land Subsidized and relief funds
Dikes use regulation insurance Tax write-offs
Breakers and bars Forecasting Tax write-offs
Rip-rap Warning systems Government
Gabions Temporary and purchase of

land andLandfill and landscaping permanent
Flood fighting evacuation property
Beach nourishment Subsidized
Various loans and relocation

payments from senior Building codes
governments for the above and design

BearIhe
loss

Individual loss
bearing

'Adjustments that have been used in Ihe Pelee-Eost Marsh or Rondeau-Ericau areas (actual range of adjustments) are printed in italics.
source: Adapted with modifications from: T.F. Saarinen, "Environmental Perception," in I.R. Manners and M.W. Mikesell (eds.). Perspectives on Environ

ment. (Washington, D.c: Association of American Geographers, 1974), p. 272. Various issues of the LondonFree Press and Windsor Star, Harwich and
Menea Township Files, and field observations were used in compiling the actual range of adjustments.
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May 1951 -
April 1952 **

November 1972
November 1973

November 1973
November 1975

November 1972
November 1975

TABLE 3

LAKE ERIE SHORELINE FLOOD AND EROSION HAZARD DAMAGES*

North Shore

Ontario
South Shore
Total Michigan Ohio Pennsylvania New York

$ 1,373,000 $39,693,000 $ 7.949.000 $29,677,000 $ 1,493,000 $ 574,000

4,504,000 85,705,000 34,988,000 50,377,000 260,000 120,000

1,728,000 16,443,000 8,125,000 6,972,000 2,000,000 1,340,000

6,232,000 104,142,000 43,113,000 57,309,000 2,260,000 1,460,000

* Total flood and erosion damages to private and public property expressed in 1973 dollars using the
Engineering News-Record Construction Cost Index (3.33 x factor 1952-1973).

** Additional data obtained from articles published in the Toronto Globe and Mall, London Free Press,
and Chatham Daily News.

Table Source: Adopted with modifications from Kreutzwiser, 1977.

Original Canada-Ontario Great Lakes Shore Damage Survey, Technican Report. 1975; Great Lakes Basin
Data Sources: Commission, Great Lakes Basin Framework Study. Appendix 12: Shore Use and Erosion. 1975;

Michigan Department of Natural Resources, Flooding Problems associated with currint high levels
of the Great Lakes, 1973; U.S. Haras, Canada Centre for Inland Maters, Burlington, Personal
Communication, January 7, 1976; R.T. Swist, County of Erie, Buffalo, Personal Communication,
February 27, 1976; Erie Daily Times, March 19, 1973; Toledo Blade, November 17, 1972, April 28.
1973, June 19, 1973. K



those actually employed by Canadian and American resource managers along
the Lake Erie shoreline in the high water periods of 1951-1953 and 1972-
1974, and the low water period of 1963-1965. The term adjustments refers
to alternative structural or technological and behavioural responses to
extreme high and low water levels and to the closely associated
processes of flooding, erosion, shallowing, and deposition. The term
resource managers refers to all decision-makers and includes the
government official, the professional planner, the cottage owner, the
recreationist, the farmer, and the industrialist.

The development of the Model and the results obtained through its
application in this study are rooted in a thorough review of relevant
natural hazard and disaster literature,(1) previous research by the
authors and others on the Lake Erie shoreline (2) and, more importantly,
the content analysis of Canadian and American newspapers. (3)

Background

In 1972-1973, research began in the Department of Geography,
University of Western Ontario, on the history and cost of adjustments
to floods and other processes in the Rondeau-Erieau and Point Pelee-
East Marsh areas (Fig. 2). These areas are located along the Ontario
shoreline near the Rondeau and Point Pelee peninsulas, two of the
largest sand spits jutting into Lake Erie. The peninsulas, and others
such as Long Point, Ontario and Presque Isle, Pennsylvania, are highly
dynamic systems of high beach-dune complexes or sand bars, and low
lying wetlands or marshes. The marshes are quite extensive, occupying
more than 60 percent of the peninsulas at times of high water. Both
marshes and bars owe their character and distribution to the three
basic interrelated processes of erosion, deposition, and water level
fluctuation, all of which have been operating for thousands of years. (4)
The results of the research, first reported in the Canadian Geographer
indicate that dykes, breakwaters, and other structures are chiefly
built to protect agricultural and recreational resources during high
water periods when shoreline flooding and erosion are widely perceived
as serious threats and as hazards. (5) A crisis atmosphere prevails
during the process of adopting adjustments when permanent and seasonal
residents and politicians are called upon to fund traditional
engineering structures as quickly as possible. The types of adjustments
employed in the 1972-1973 high water period in the Rondeau-Erieau and
Point Pelee-East Marsh areas are shown in Table 2. The model presented
here is derived from the one developed by Burton, Kates, Saarinen, White,
and others in the Natural Hazard Research program. (6) The 1972-1973
research stresses that the biophysical processes - water level
fluctuation, flooding, and erosion - tend to persist through time, and
shoreline damages and adjustment costs will increase with the continued
perpetuation of a technological fix (Fig. 1 and Table 3).

The second research stage began as part of a Canada Council
Grant, (7) and involved study of policy, institutions, and perceptual
responses to high water levels, especially in the three peninsula
area - Point Pelee, Rondeau, and Long Point (Fig. 2). (8) This stage
also included preliminary work on a Canada-United States comparison of
Lake Erie south and north shore hazard ecology, shoreline use and
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physiography, and hazard adjustment decision-making (Figs. 2 to 4). As
work progressed in this Three Peninsula Project, participants
increasingly became interested in low water level adjustments because
Lake Erie seemed to be falling in late 1975 (Fig. 1) and the problem of
declining water levels had been encountered in natural hazard related-
literature. (9)

The review of available literature revealed that few academics,
scientists, and managers have considered the low water level situation
carefully. In the general sense, its hazards and adjustments are
largely unperceived or not conceptualized. Thus, neither shallowing
nor deposition carry the emotional load or negative images that both
flooding and erosion do, and little is known about their benefits and
adjustment costs.

Model Building Method

As previously mentioned, the Hazard Adjustment Model For
Fluctuating Lake Erie Water Levels (Table 1) is rooted in the natural
hazard literature, earlier work by the authors, and the more recent
content analysis of newspapers. In fact, it is the interweaving of
these three stems that produced the blueprint for the Model. The
results of hazard research by scientists in geography departments at
the universities of Chicago, Clark, Colorado, and Toronto were
instrumental in guiding participants of the Three Peninsula Project.
This is particularly true in the context of their attempt to summarize
in a high water model the theoretical and actual range of choice of
adjustments in the Point Pelee and Rondeau areas (Table 2). In turn,
the application of the high water adjustment framework guided the
content analysis of articles published in thirteen Canadian and
American newspapers. The selected papers include the Toronto
Globe and Mail, London Free Press, Chatham Daily News, Leamington Post
and Hews, Blenheim Hews Tribune, tfheatly Journal, and Ridgetown
Dominion, all with market areas primarily in southern Ontario, and the
Toledo Blade, Vermilion Photojournal, Madison Press in Ohio, Detroit
Free Press in Michigan, and Erie Daily Times in Pennsylvania.

Results of the first content analysis stage are displayed in
Table 4. The total news coverage on fluctuating water levels and
associated processes during the 1951-1953, 1963-1965, and 1972-1974
study periods is 2,648 and 1,768 articles respectively for the
Canadian and American newspapers. Each of these 4,416 articles display
what is termed a dominant content direction, either a discussion of
biophysical shoreline processes or adjustments. Of particular
importance to this project are those 2,909 articles which describe high
and low water adjustments.

In the second stage of the content analysis method, articles are
classified by adjustment according to decision-making approaches, major
categories, and individual types.
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HAZARD ADJUSTMENT MODEL

The Hazard Adjustment Model for Fluctuating Lake Erie Water Levels
(Table 1) can be interpreted at three levels of generalization:
1) Adjustment Decision-Making Approaches; 2) Adjustment Categories; and
3) Individual Adjustment Types.

Adjustment Decision-Making Approaches

The first level indicates that high and low water hazard adjustments
may be thought of as reflecting three basic decision-making approaches:
Adjust Technologically to Hazards, Adjust Behaviourally to Hazards,
Adjust to Hazard Losses.

Adjust Technologically to Hazards implies that many adjustments
are designed to rearrange or manipulate nature. Adjust Behaviourally
to Hazards implies that many adjustments are designed to rearrange or
alter human behaviour. Adjust to Hazard Losses implies that there are
those adjustments which reflect a loss bearing philosophy, and they are
designed to encourage individuals to accept the losses attendant upon
their situations.

Adjustment Categories

The second level is a more specific ad complex classification of
hazard adjustments. There are six broad a- justment categories:
I Modify the Hazard Cause; II Modify the Hazard; III Modify the Loss
Potential; IV Spread the Loss; V Plan for the Loss; and VI Bear the
Loss. These categories are associated with the three approaches just
described. For example, Modify the Hazard Cause reflects the
structural or technology approach. Modify the Loss Potential reflects
the behavioural approach.

Individual Adjustment Types

The third level refers to more specific adjustment types. Thus,
within each of the six adjustment categories referred to above are such
types as weather modification, breakwaters, zoning and land use
regulation, tax write-offs, flood insurance, and individual loss
bearing. At this level, the Model contains a total of 66 individual
high and low water adjustment types.

Comparison to High Uater Model

In comparison to the 1972-1973 high water adjustment model for the
Rondeau and Point Pelee areas (Table 2), the Model for fluctuating Lake
Erie water levels is more comprehensive in three respects. First, it
contains the theoretical and actual range of choice of adjustments to
both high and low water related-processes along the Lake Erie shoreline.
In this context, 16 adjustment types referred to more frequently in the
low water state are included, for example, diversion of northern lakes
and rivers, structural changes to docks and harbours, ship load
restrictions, and drought insurance. In addition, the new Model

206 Needham



identifies 19 adjustment types not previously perceived as discrete
adjustments to biophysical processes, such as various support programs
of interest groups for adjustments from the Modify the Hazard Cause,
Modify the Hazard, and Modify the Loss Potential categories. Second,
the new Model considers the adjustment experience along much of the
Canadian and American Lake Erie shoreline as opposed to a consideration
of the 1972-1973 high water adjustments along only the Rondeau-Erieau
and Point Pelee-East Marsh reaches of the Lake Erie north shore.
Third, the new Model makes the nature of the adjustments clearer than
the smaller sample in the 1972-1973 study.

In other words, the content analysis of 13 selected Canadian and
American newspapers during the 1951-1953, 1963-1965, and 1972-1974
study periods produced a perspective on the fluctuating water level
situation not readily obtainable from the earlier high water research.
Several aspects of this perspective could be discussed, for example,
the technological or structural orientation of adjustment decision
making. In this paper, however, the authors wish to stress that
analysis of a large number of newspaper articles reveals that the press
is continually publishing evidence of a strong link between high and
low water situations (Table 4). The link is the regular appearance of
articles on specific high and low water-related adjustments in periods
not normally thought of as requiring or favouring such adjustments.
For example, in the context of major adjustment categories, the 1951-
1953, 1963-1965, and 1972-1974 Canadian and American news coverage is
dominated by articles which discuss adjustments from the Modify the
Hazard Cause and the Modify the Hazard category (Table 5). These two
categories are represented by adjustments in not less than 90 percent
of the Canadian and American newspaper articles in 1951-1953, not less
than 80 percent of the Canadian and American newspaper articles in
1963-1965, and not less than 75 percent of the Canadian and American
newspaper articles in 1972-1974. In contrast, behavioural adjustments
from the Modify the Loss Potential category were referred to in less
than 20 percent of the newspaper articles in these three periods. In
the context of individual adjustment types, the most prominent
adjustments are structural and technological in character. Groynes,
dykes, dredging, and various loans and payments from senior governments
for these structures occur the most frequently in the news coverage
(Table 6).

In sum, the processes of flooding and erosion often are still
problems in some areas even during low water situations which may be
causing shallowing and deposition in some localities. Many adjustments,
therefore, appear to be continuous responses to continuous biophysical
processes, although there is some variation in the degree to which they
occur in different localities.

In conclusion, the focus in earlier research was the high water
level situation. Attention was then shifted to the low water situation
following the pattern suggested by a conceptual approach based on the
notion of hazards or extreme geophysical events. Different adjustment
patterns were expected in the high and low water periods. However, the
major finding of this study is that many of the same adjustments appear
regardless of the water level.
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TABLE 4

TOTAL NEWSPAPER COVERAGE OF FLUCTUATING WATER LEVELS

1951-1953, 1963-1965, 1972-1974

BIOPHYSICAL SHORELINE

PROCESSES (I)

ADJUSTMENT TO BIOPHYSICAL

SHORELINE PROCESSES

TOTAL NUMBER OF ARTICLES

IN EACH PERIOD

Newspapers Newspapers Newspapers

Canadian .American Canadian American Canadian American

ro

o

00

1951-1953
High Water
Period

403 171 584 555 987 726

1963-1965
Low Water
Period

126 43 301 180 427 223

as

1972-1974
High Water
Period

551 213 683 606 1234 819

& TOTALS 1080 427 1568 1341 2648

(I) Articles discussed the causes, the magnitudes, and the effects of water level fluctuations
(high and low), flooding, erosion, shallowing, and deposition.
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TABLE 5

CANADIAN AND AMERICAN HAZARD NEWS COVERAGE

BY MAJOR ADJUSTMENT CATEGORIES

1951-1953, 1963-1965, 1972-1974

MODIFY THE

HAZARD CAUSE

MODIFY THE
HAZARD

MODIFY THE
LOSS POTENTIAL

SPREAD THE
LOSS

PLAN FOR
THE LOSS

BEAR THE

LOSS

TOTAL NUMBER
OF ARTICLES
PER PERIOD

CN AH CN AM 01 AM CN AH CN AN CN AH CN AH

1961-1953
High Water
Period

200 176 329 328 13 11 11 18 29 19 2 3 S84 sss

ro
34.24*

184

61.121

61

31.7U

75

41.66%

S3

56.331

68

22.59*

453

59.091

46

25.55%

418

2.22%

36

11.96%

89

1.98%

33

18.33%

20

1.88%

9

2.99%

35

3.24%

13

7.22%

49

4.96%

4

1.32%

28

3.42%

13

7.22%

62

.34%

17

.54%

301

4 683

vo

1963-1965
Low Mater

Period

180

1972-1974
High Water
Period

606

8.93% 8.741 66.321 68.971 13.03% 3.30% 5.12% 8.08% 4.09% 10.23% 2.48% 1.66%

Total Hunter of
Articles per
Category

44S 304 850 792 138 64 55 80 61 94 19 7 1S68 1341

28.38* 22.66% 54.201 59.06% 8.80% 4.77% 3.50% 5.96% 3.89% 7.00% 1.21% .52%

ID
<t>
a.

CN: Canadian Newspaper Articles

AH: American Newspaper Articles
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1951-1953
High Water
Period

1963-1965
Low Water
Period

1972-1974
High Water
Period

TABLE 6

CAHAOIAN AND AMERICAN HAZARD NEWS COVERAGE

BY HOST PROMINENT ADJUSTMENT TYPES

1951-1953 , I963-196S , 1972-1974 <V

CANADIAN HAZARD NEWS COVERAGE

Control outflow with new mechanisms

Various loans and payments from senior
governments

Groynes

Control of Inflow with existing mechanism

Zoning and land use regulation

Oredglng

Formation of problem (hazard) study groups

Diversion of northern lakes and rivers

Control of inflow with existing mechanisms

Control outflow with new mechanisms

Various loans and payments from senior
governments

Dykes

Government purchase and expropriation of
property

Zoning and land use regulation

Mechanical drainage and pimping

AMERICAN HAZARD NEWS COVERAGE
(i) (4) 13) 14)

127 (21.74%) I Control outflow with new mechanisms 141 (25.40%) I

91 (15.58%) II Various loans and payments from senior
governments

139 (25.04%) II

86 (14.72%) II Various support projects 51 ( 9.16%) It

80 (13.69%) I Dykes 39 ( 7.02%) II

41 ( 7.02%) III Groynes 27 ( 4.86%) II

103 (34.21%) II Dredging 67 (37.22%) II

49 (16.27%) V Formation of problem (hazard) study groups 23 (12.77%) V

35 (11.62%) I Control outflow with new mechanisms IS ( 8.33%) I

19 ( 6.31%) I Beach nourishment 14 ( 7.77%) II

18 ( 5.98%) I Ship load restrictions 10 ( 5.55%) III

241 (35.28%) II Various loans and payments from senior
governments

209 (34.48%) II

117 (17.13%) II Dykes 148 (24.42%) II

69 (10.10%) IV Breakwaters 120 (19.80%) II

38 { 5.56%) III Subsidized public insurance 117 (19.30%) IV

31 ( 4.53%) II Dredging 31 { 5.11*) 11

(I) The five moat prominent adjustment types
(i) Pereentaga of total Canadian Adjustment Seas Coverage
(3) Percentage of Total American Adjustment Seva Coverage
(•t) Adjustment Category



RECOMMENDATIONS

In the authors' opinion this study underlines the need to place
flooding, erosion, shallowing, deposition, and other related coastal
processes in a different perspective than has been the case hitherto in
Lake Erie and other parts of Canada. The tendency has been to think of
these processes as extreme geophysical events or hazards, and to adjust
to them periodically as crises. Yet, flooding, erosion, and
fluctuating water levels are continuous processes which cause similar
problems and bring similar adjustments at many different lake levels.
The differences are partly in kind but largely in degree. An example is
dredging.

What is required, therefore, is a different conceptual basis for
understanding and management. Rise and fall in water levels, flooding,
and erosion, should be thought of as continuous processes which have to
be adjusted to on a regular sustained basis. Continuous study,
surveillance, monitoring, and evaluation of processes, adjustments, and
their economic, social, and biophysical effects are desirable.
Furthermore, because of the need to coordinate the many varied hazard
adjustments and management problems and integrate them with other land
use and coastal concerns a more coordinated form of coastal zone

management is required.

In an earlier study on the effects and significance of the 1972-
1973 Lake Erie floods it was suggested that one alternative for improved
coastal and hazard management might be a Hazard Commission or comparable
body. (10) Such an alternative now seems less desirable than others
mentioned at that time, notably some mechanism or institution for more
comprehensive coastal zone management. Many temporal and spatial
connections exist among hazard adjustments and the regular or normal
programs of concerned government agencies and interest groups. (11)
What is required is a better institutional means of bringing these
together in the unusually dynamic and demanding coastal zone of Lake
Erie, and other comparable shorelines in Canada. The United States'
coastal zone model may be the answer although the legislative or other
bases for such an approach may differ in Canada.

As a final thought, it is hoped that this study has demonstrated
the value of content analysis studies of the reporting of newspapers
and other media. (12)
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On September 25, 1978 the International Geographical Union
(IGU) Commission on Coastal Environment sponsored a special session
in conjunction with the Fourth Annual Conference of the Coastal
Society. This is a brief report of some of the ideas discussed at
the session, including abstracts of the papers offered. There were
thirteen presentations, many of which dealt either directly or in
directly with one or another of the Commission's five projects.
That so many persons were prepared to discuss aspects of their re
search that touched upon topics of concern to the Commission was most
gratifying. As a reminder, the IGU projects are:

1. Monitoring of active changes on sandy shorelines where
progradation has taken place during the past century,
as a sequel to the report on Shoreline Changes during
the Past Century.

2. Compilation of data on shoreline changes in coastal salt
marshes and mangrove swamps within the past century.

3. Documentation of case studies of the effects of artificial

structures on shore processes and shoreline changes.

4. Development of procedures for the recognition and deline
ation of coastal sectors of special scientific interest
(geological, geomorphological, biological, and archeolog-
ical) to be recommended for management as coastal reserves
by national conservation authorities.

5. Investigation of the physiography and ecology of coastal
dune systems, particularly where sand drifting is active,
and evaluation of techniques of dune stabilization.

Several of the papers contained material involving ideas dealing with
more than one of the Commissions study projects. The decision to in
clude these under one rather than another heading was somewhat
arbitrary.

1. Five papers addressed the topic of change along sandy
shores, though not necessarily in terms of recent progradation.
Dubois' study of the north shore of the St. Lawrence Estuary and
Gulf involved an identification of areas of sandy coast, some 25 per
cent of the total reach, affected by littoral sediment transport.
Using a variety of field evidence and air photograph analysis, he
then determined the direction of longshore drift and identified
those sections of the sandy shore where the sediment budget is
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virtually zero in relation to the drift. Fisher and Simpson studied
the 1940-1975 sediment budget of the barrier islands along the south
shore of Rhode Island. They calculated the amount of sediment eroded
from the beaches and determined the apportionment of the eroded sedi
ment to washover and tidal delta sedimentation in the lagoons and to
longshore and offshore transport. McCann also reported on a study of
erosion and sediment budgets of the barrier islands on the south Gulf
of St. Lawrence. The emphasis here was upon the interplay of storm
direction and longshore and offshore sediment transport and deposi
tion. Jones reported on an investigation of spit accretion in Boston
Harbor. Here study of air photographs of two spits along with an
analysis of their sediment content indicate that short term-high
energy events (storms) are a major factor in the lateral and vertical
growth of spits. Nummedal suggested that wave climate and tidal
circulation appear to affect the stability and shape of barrier
islands. His work on the coasts of South Carolina and Germany showed
that the local, relatively stable "drumstick" shaped islands are
related to mesotidal conditions. On the other hand, the unstable,
narrow and crescentic shaped barriers of Alaska's Artie microtidal
coast appear to be related to bi-directional wave climate and the
lack of significant tidal currents. All five of these studies of
sandy shores had coastal change as a common theme, but change related
to progradation appears to be relatively rare and where it does occur
it is related to local circumstances.

2. & A. Three papers addressed topics that cut across some
aspects of the second and fourth projects of the IGU Commission. One
study, by Glooschenko, identified four ecosystems on the Hudson-James
Bay shore of Ontario. Three of these systems are marshes - salt
marsh, a brackish marsh and an estuarine marsh. The fourth occurs on
headlands and beach ridges. These systems are being studied to deter
mine how sensitive they are to human activity. The second paper
reports on multidisciplinary Baseline Studies In the Hudson Bay Low
lands (Haras, et al). The project includes study of various aspects
of the predevelopment state of the coastal environment and is
directed toward a better understanding of the processes operating in
the regions ecosystems. The topics of study are coastal and estuarine
geomorphology, sediments and soils. The information provided by these
two projects will be useful in planning for the eventual wise use of
the Hudson-James Bay shore. A third paper by Jaworski and Raphael
dealt with fresh rather than salt water marshes. In this study the
authors evaluate the per acre economic value of Michigan's wetlands
in terms of their wildlife and recreational use. The gross annual
return was calculated in an effort to alert the public to the value
of Michigan's coastal wetlands, an asset that is under severe stress
from competition for other uses.

3. The effects of artificial structures on shore lines, the

third project currently under consideration by the Commission, was an
explicit topic of study in three reports. One by Carter described
the long-term effects of jetties and breakwaters upon the shore loca
tion and processes on the south side of Lake Erie. Significant in
creases in beach width have occurred updrift (west) from the barriers
whereas down drift from the barriers the rate of beach retreat has

increased significantly. It is likely, unless sediment bypass is
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attempted, that these changes will continue to take place, perhaps at
an accelerated rate.

Sherman and Gares discussed the effects of a sea wall,
built at Sandy Hook in 1922. Installation of the wall has resulted
in down drift shoreline retreat because of a deficiency in sediment
transport across the end of the structure. Shore erosion started
almost immediately after the installation of the wall but the storm
seasons of 1976-77 and 1977-78 resulted in greatly accelerated ero
sion and beach facility destruction. Current plans call for long
term beach restoration involving an initial placement along the beach
of large amounts of sand followed by a subsequent program of main
tenance nourishment. In a third presentation Schwartz discussed
observations resulting from his recent visit to the Caspian, Black
and Baltic Seas. Changes are occurring on the shores of the latter
because of post-glacial rebound whereas changes on the Caspian and
Black Sea shores are the result of artificial structures. Construc

tion of irrigation dams have caused a 2.5 meter drop in the level of
the Caspian Sea in the last 50 years. Man-induced erosion resulting
from construction of harbor facilities at Odessa on the Black Sea has

been controlled by specially designed groins along with periodic beach
nourishment.

5. Nordstrom and Psuty discussed the problems involved in the
creation of dune preservation districts on sand barrier islands. The
establishment of such districts requires an analysis of dune physio
graphy, study of the physical processes affecting dune formation and
shoreline retreat, and consideration of appropriate means of dune
stabilization. Included in their talk were suggestions on how dune
district dimensions may be established. Though ultimately directed
towards a planning objective, this paper contains much information
valuable to the Commission's fifth research project.

The final paper of the session was presented by Curtis Mason of
the U.S. Army Coastal Engineering Research Center. The objective of
this talk was to describe the new field research facility near Duck,
North Carolina. The facility, an instrumented 1800 foot pier, offers
the opportunity to study a variety of coastal processes as well as to
field test instrumentation and techniques useful in coastal studies.
In addition, basic data obtained at the pier will be available at
cost to those wishing to carry out studies at or near the pier.

In this summary I have attempted to organize the presentations
according to the objectives of the IGU Commission's research projects.
My intent was to indicate that, though the papers presented in the
session addressed disparate topics, certain themes emerged that were
appropriate for a session organized under the auspices of the Commis
sion. If, in attempting to highlight these themes, I have done damage
to any of the author's ideas I apologize and accept full responsibility
for said damage.
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FAIRPORT HARBOR (LAKE COUNTY, OHIO) STRUCTURES: 150 YEARS OF
STRUCTURAL INFLUENCE. C. H. Carter, Ohio Division of Geological
Survey, POB 650, Sandusky, Ohio 44870

Fairport Harbor is located near the center of the northeast-
trending south shore of Lake Erie. In this area the nearshore slopes
are gentle (6 m water depths 600 m offshore), the beaches are dis
continuous and narrow (commonly less than 15 m wide), and the shore
is composed largely of till. Net longshore sediment transport is to
the northeast and the mean annual accumulation of longshore drift
to the west of the structures and at the harbor entrance has been

about 110,000 m3. Jetties were constructed at the mouth of the
Grand River in 1825. By 1876 the jetties had been extended so that
the west jetty was over 600 m long and the east jetty was 530 m long.
In the early 1900's breakwaters were constructed. The west break
water, which lies normal to and is attached to the shore, has a
length of about 1.2 km; the east breakwater, which is parallel to
shore, has a length of about 2.1 km.

These structures have had a marked effect on lake processes in
the Fairport Harbor area. The orientation of the shoreline west of
the structures has changed from nearly east-west in 1825 to northeast-
southwest in 1975, whereas the shoreline east of the structures has
stayed about the same. A comparison of beach widths in 1876 and in
1968—lake level was higher in 1876—shows that beach widths have in
creased for about 1.4 km to the west of the structures and have de

creased for about 4.0 km to the east of the structures. The change
is most marked adjacent to the west jetty-breakwater, where the shore
line has advanced lakeward about 600 m since 1825. A comparison of
shore recession rates between an 1876-1937 period and a 1937-1973
period shows a decrease in recession rates for about 1.2 km west of
the structures, little change in the rates for the first 2.9 km
east of the structures—the east breakwater has helped protect this
stretch of shore—and then a marked increase (2 to 4 times the long-
term rate along this reach) in the rates for the next 3.2 km to the
east. In general, the increased beach width to the west of the
structures has led to a decrease in wave energy reaching the shore
west of the structures, and the decreased beach width to the east of
the structures has led to an increase in wave energy reaching the
shore east of the structures.

LES UNITES PHYSIOGRAPHIQUES DES COTES DE SABLE DE LA COTE NORD DE
L'ESTUAIRE ET DU GOLFE DU SAINT-LAURENT, QUEBEC.1 Jean-Marie M. Dubois,
Departement de geographie, Universite de Sherbrooke, SHERBROOKE,
Quebec, Canada.

Les 5 200 km de cotes entre Baie-Comeau et Blanc-Sablon ont ete
cartographies principalement par photo-interpretation, a l'aido d'un
minimum de travaux de terrain entre 1972 et 1976. Des critetes de
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classification de l'energie du relief, de la geomorphologie et de la
lithologie, tant pour la cSte et l'arriere-cote, la ligne de rivage,
la plage et l'estran, que pour la plate-forme littorale ont permis
d'identifier 27 zones homogenes. Ces zones ont par la suite ete
regroupeessous 9 environnements cotiers distincts: accore rocheux,
a" cuestas, deltalque, a" tombolos, a ecueils, morainique, a rias, a
rias subleux et tres tectonise.

Les cotes entlerement rocheuses representent 50% de la Cote
Nord tandis qu'un autre 25% est represent! par des cotes rocheuses
a bales sableuses ou les sediments sont confines dans des compartlments
bien delimites bordes de caps rocheux. II n'y a done que 1 250 km de
littoraux sableux soit moins de 25% de la Cote Nord, qui soient
affectes par des transferts importants de sediments dus a la derive
littorale.

Les sediments littoraux sont principalement des sables derives
de deltas tardi-glaciaires dans lesquels les cours d'eau se sont
reencaisses. Ces apports fluviaux sont encore les plus importants
aujourd'hui.

En appliquant la notion d'unite physiographique de MASON aux
littoraux sableux on peut au moins degager les grands compartlments
a bilan sedimentologique virtuellement nul face a la derive littorale.
Le sens de la derive littorale est deduit d'evidences geomorphologi-
ques: forme et orientation des fleches littorales, deviation des
embouchures de cours d'eau, presence et disymatrie des tombolos,
presence de pointes triangulaires ou de zones de courants de dechirure,
decroissance granulometrique sur le terrain, etc.

Ces deductions du sens de la derive littorale ont pu etre
confirmees par des travaux d'autres chercheurs dans deux des onze
zones ainsi delimitees.

T Etude entreprise avec l'aide du Ministere des Travaux Publics du
Canada, de la Commission Geologique du Canada, de la Woods Hole
Oceanographic Institution, de la Quebec Iron and Titanium et du
Bureau de la Recherche de 1'Universite de Sherbrooke.

THE PHYSIOGRAPHIC UNITS OF SANDY SHORELINES OF THE NORTH COAST OF

THE SAINT LAWRENCE ESTUARY AND GULF, QUEBEC.

The 5 200 km reach of coast between Baie-Comeau and Blanc-Sablon
Ms mapped with the aid of air photo interpretation along with field
verifications from 1972 and 1976. Twentyseven homogeneous zones were
identified using the classification of the coast and the hinterland,
the coast line, the shore and the backshore, and the littoral platform
- based on relief, geomorphological and lithological criteria. These
zones were subsequently organized in 9 coastal environments: rocky
high coast, cuesta, delta, tombolos, reef, morainic, rias, sandy
rias, and tectonic.
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Rocky coasts comprise 50% of the North Shore whereas rocky coasts
with sandy bays, where the sediments are confined in deep embayments
with defined forelands, represent another 25%. Therefore only 1 250
km of sandy shoreline are significanlty affected by littoral drift.
The littoral sediments are mainly sands eroded by streams from Late-
glacial deltas.

Applying MASON's physiographic units to these sandy coasts, one
can delineate sections of coast which have a sediment budget virtual
ly equal to zero in relation to longshore drift. The direction of the
longshore drift is deduced from several types of geomorphological
evidence, the most important of which are: configuration and direction
of spits, deviation of river mouths, location and asymetry of tombolos,
location of cuspate forelands and rip current zones, field recognition
of decreasing grain size.

These inferred directions of littoral drift are corroborated

by the work of studies on 2 of the 11 delineated zones of sandy
shore lines.

THE SEDIMENT BUDGET OF SHORELINE CHANGES IN RHODE ISLAND LAGOONS,

1940-1975. John J. Fisher and Elizabeth J. Simpson, Department of
Geology, University of Rhode Island, Kingston, R.I. 02881

The relative importance of washover and tidal delta sedimenta
tion in the lagoonal marsh shoreline of the Rhode Island barrier
beaches has been measured by photogrammetric analysis of the back bar
rier shoreline changes on the south shore beaches from Napatree Point
to Point Judith. The study covers a period between 1940-1975 (the
dates of the earliest and latest aerial photographic coverage). A-
mounts of annual areal changes were measured directly or were calcu
lated from direct measurements. Determination of volumetric changes
required additional information concerning annual rates of vertical
washover sedimentation (0.05 m/yr, this study).

Lagoonal changes were measured using a square-grid, point-counting
technique. These direct areal measurements were converted to ground
areas using the representative fractional scales determined for each
individual photograph from ground survey measurements. Amounts of
areal changes of lagoonal supratidal and subtidal washover and tidal
delta deposits and of eroded beach were calculated for the period from
1940 to 1975. Total areal change of supratidal plus subtidal lagoonal
washover deposits was +522,792 + 267,953 m = +790,745 m2; total a-
real change of supratidal plus subtidal lagoonal tidal delta deposits
was +188,238 + 862,322 m2 = +1,050,560 m2. Total area of eroded
oceanfront beach for the whole south shore was -608,558 m2. Annual
rate of areal change of lagoonal washover deposits for the whole south
shore was calculated to be +21,965 m2/yr; for annual lagoonal tidal
delta acretion, +29,182 m/yr; and for annual rate of beach erosion,
-16,904 m2/yr.

According to these values of areal changes, subtidal plus sup
ratidal lagoonal tidal delta sedimentation is I 1/3 times more effective
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than subtidal plus supratidal lagoonal washover sedimentation in the
landward transportation, deposition, and storage of sediment. Sup
ratidal lagoonal washover accretion, however, is nearly three times
more effective than supratidal lagoonal tidal delta accretion.

Using the derived annual rate of vertical washover sedimentation
of 0.05 m/yr to compute the approximate volumetric values of changes
for both lagoonal washover and tidal delta deposits, and using the
Coastal Engineering Research Center's value of 8.44 nr* sediment loss
(or gain) per 1 m2 areal units of beach erosion (or accretion) to
compute the volume of eroded beach, the following sediment budget was
obtained. Lagoonal washover accretion was determined to be +1,354,809
m for all lagoons over the 35 year study period, lagoonal tidal delta
accretion is +1,822,475 m3 and the amount of eroded oceanic beach is
-5.138,934 m . According to these values, lagoonal overwash can ac
count for 26% of the sediment eroded from the beaches and lagoonal
tidal delta sedimentation for 35%. Losses to alongshore and offshore
transport of sediment therefore total 39% of the volume of sediment
eroded from the beaches of the south shore of Rhode Island.

COASTAL ECOSYSTEMS OF THE HUDSON/JAMES BAY SHORELINE OF ONTARIO.
Walter A. Glooschenko, Geology Section Process Research Division,
National Water Research Institute, Burlington, Ontario.

Ontario's shoreline of James and Hudson Bays is approximately
1100 km in length and is characterized by four major ecosystems. The
first of these is the salt march which is the dominant system in area
covered. Vegetation here is characterized by species common to Alaska,
the Canadian Arctic, Greenland, the northern British Isles and Scandin
avia. The dominant vegetation includes Puccinellia phryganodes, Carex
subspathacea, Triglochin maritime. Potentilla egedii, Plantago maritima,
Puccinellia lucida, Festuca rubra and Juncus balticus. Where offshore
waters are less saline due to riverine dilution, a brackish marsh
system is found including such species as Carex paleacea, Hippurus
vulgaris, Scirpus maritimus, Eliocharis palustris, and Carex Mackenzei.
The third ecosystem type, the river mouth or estuarine marsh is dominated
by species such as Eliocharis palustris, Scirpus validus, and several
speciies of Carex and Juncus. The fourth ecosystem is the high-energy
coastal ecosystem found on rocky promontories and beach ridges dominated
in the South by various grasses, shrubs, including Salix species and
boreal forest, while in the North, tundra vegetation is found. Off
shore of these systems, large beds of Zostera marina are found.

These marshes and adjacent inland marshes and fens are of major
Importance to migratory birds, both waterfowl and shorebirds. Such
potential developments as pipelines, oil and gas exploration, mineral
extraction, recreation and hydro-electric projects require an under
standing of the sensitivity of these coastal ecosystems to human im
pacts. Currently studies involving vegetation ecology, sedimentology,
geochemistry, wildlife biology, pedology, oceanography, and ecological
land classification are being conducted to develop a further under
standing of the structure, function, evaluation and extent of these
ecosystems.
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OVERVIEW OF SHORE EROSION AND ASSOCIATED RESEARCH ACTIVITIES IN BASE

LINE STUDIES OF HUDSON BAY LOWLANDS. W.S. Haras and J.R. Shaw, Fisheries

and Environment Canada, Burlington, Ontario
D. Grinham, A. King, University of Guelph, Guelph, Ontario

Within the overall multi-disciplinary Baseline Studies Program
in the Hudson Bay Lowlands, which is aimed at describing the pristine
or "pre-development state" of the environment, the study of coastal
and estuarine geomorphology, sediments, soils, and erosion is aimed
toward a better understanding of the significant processes operating
within the principal ecosystems of the region.

In 1977, profile stations were established at erosion-sensitive
areas in the lower reacher of the Albany and Attawapiskat Rivers.
Soil samples were taken to determine the bluff stratigraphy, as well
as for further interpretation of the processes, at each site. Each
estuary was photographed using low-altitude sequential slides which
not only provide a broad inventory of the shore zone but also a qual
itative description of the processes.

The study was expanded in 1978 to include an analysis of the
sediment dynamics in the lower reaches of the Attawapiskat River and
the effects of tidal currents on the distribution of sediments along
the coast of, and from rivers draining into, Akimiski Strait.

Knowledge gained from the study of the physical processes has a
number of applications. Understanding the dynamics of sediment move
ment will enable an estimate of the movement of potential pollutants
that may be introduced through river systems or directly on the coast
from such development proposals as the Omakawana Lignite project in the
Moose River Basin, hydrocarbon production or deep-water harbour con
struction. It also provides information on the evolution and stability
of feeding and breeding habitats of migratory birds and other wildlife.

Understanding processes of contemporary environments provides the
basis by which such things as the dynamics of peat formation in the
Lowlands may be determined. Because of the presence of isostatic re
bound in such a flat coastal area, the substrata of parts of the inner
wetlands are similar to sedimentary sequences presently developing
along the coast.

ECONOMIC VALUE OF FISH, WILDLIFE AND RECREATION IN MICHIGAN'S COASTAL
WETLANDS. Eugene Jaworski and C. Nicholas Raphael, Department of
Geography-Geology, Eastern Michigan University, Ypsilanti, MI 48197

Based on annual expenditures by recreational participants and
standard values of recreation days as well as on estimated sport and
commercial harvests, the gross annual return from Michigan's 105,855
acres of coastal wetlands has been estimated. The analysis of fish,
wildlife and recreational values revealed that in 1977 these wetland

areas generated an economic value of $489.69 per wetland acre, for a
direct annual gross of $51.8 million. Specifically, these average
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annual return values per wetland acre/year, in descending order, are:
sport fishing ($286), nonconsumptive recreation ($138.24), waterfowl
hunting ($31.23), trapping of furbearers ($30.44), and commercial
fishing ($3.78). These gross annual return values were calculated in
an effort to sensitize the general public to the diversity and pos
sible magnitude of selected wetland functions.

MECHANICS OF SPIT FORMATION. J. Richard Jones, Department of Regional
Studies, Boston State Colege, Boston, MA, 02115

The relationship between spit formation and long term coastal
processes has been recognized as an important mechanism in shoreline
development. However, recent investigations have indicated that
short term-high energy events are a major factor in the lateral and
vertical development of spits. Sediment analysis and aerial photo
graphic interpretation of two spits in Massachusetts demonstrate that
storm conditions are a control of spit development and subsequent
dune build-up.

The accretion of a spit on Thompson's Island in Boston Harbor,
Massachusetts is attributed to both longshore transport of eroded
glacial sediments and washover materials resulting from storm events.
Bedding within the spit appears to be cyclic: coarser (Mz=-3jj) ,
finer (Mz=0{>). The general composition of this spit sediment is quartz
sand, carbonate shell and argillite shingle. The deposition of the
argillite material is interpreted to represent a discontinous high
energy lag and it is found exposed on the surface of the forebeach and
in buried layers within the incipient dune ridges. Aerial photographs
and sediment tracer studies indicate that movement of the beach

material is in two general directions; northeast to southwest and south
east to south west. These quadrants represent the origin of dominant
storm activity. Spit development at Plum Island, Massachusetts is also
attributed to high energy cyclic sedimentation. Coarser lag deposits
of carbonate shell and quartz sand are found layered within the spit
sedimdnts.

Coarser sand lenses are also present in the adjacent marsh
stratigraphy. Comparison of aerial photographs demonstrates lateral
growth of the spit following storm conditions.

The composition and size of the sediment within the coarser
layers of both spits when compared to the finer layers indicate that
higher energy conditions are responsible for the cyclic deposion.
Comparison of aerial photographs supports the concept that headland
and up-beach erosion during storm conditions contribute additional
sediment for spit growth.

COASTAL EROSION AND SEDIMENT BUDGETS IN THE BARRIER ISLANDS OF THE

SOUTH GULF OF ST. LAWRENCE. S.B. McCann, Department of Geography,
McMaster University, Hamilton, Ontario.
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FIELD RESEARCH FACILITY COASTAL ENGINEERING RESEARCH CENTER. Curtis

Mason, U.S. Army Coastal Engineering Research Center, Fort Belvoir,
Virginia, 22060.

The field Research Facility of the Coastal Engineering Research
Center (CERC) is an 1800-foot pier extending to the -20 foot MSE water
depth in the Atlantic Ocean on Currituck Banks, N.C., just north of
Duck. The pier has been constructed to facilitate the observation and
measurement of a variety of coastal processes, including the nearshore
transformation of oceans waves, tides, sediment transport, and coastal
ecology, and to field-test instruments and techniques to be used in
coastal studies. Pier facilities can be made available to other groups
for investigations complementary to those being conducted by CERC, or
for cooperative studies in fields of direct interest to CERC.

Initial instrumentation was completed in September 1977. CERC
is measuring waves along a line normal to the beach; currents, temp
eratures, and salinity near the end of the pier; and currents at a
station a few hundred feet north of the pier in water of similar depth.
Lead-line profiles of the sea bottom are obtained at least weekly from
the pier. Bathymetric surveys of the nearshore region for distances
1500 feet north and south of the pier will be conducted at least an
nually. Wind, air temperature, humidity, precipitation, and solar
radiation records are also being collected.

The National Ocean Survey is recording tides at the end of the
pier and near shore. Water-level observations are also made in the
sound near the pier property. Basic data will be available at cost
to others desiring to conduct investigations at or near the pier.
Requests for use of the pier by other organizations should be addressed
to the Commander and Director at the Coastal Engineering Research
Center: Col. John H. Cousins (Ft. Belvoir) (202) 325-7000.

Informal requests for information about the data collected at
the pier or the availability of the pier should be addressed to the
Pier Research Coordinator:

Curt Mason (Ft. Belvoir)
(202) 325-7394

THE GE0M0RPHIC BASIS FOR DUNE DISTRICT MANAGEMENT. Karl F. Nordstrom
and Norbert P. Psuty, Center for Coastal and Environmental Studies
Rutgers University, New Brunswick, N.J. 08903

The creation of dune preservation districts designed to estab
lish protective buffers between man-made structures and the sea requires
an analysis of the physical processes, both natural and man-induced,
that affect dune formation and shoreline migration. The preservation
district also requires the determination of appropriate dune charact
eristics necessary for adequate protection and the determination of
the rate at which the dune must be maintained to continue to provide
this protection. Emphasis is placed on the height of the dune because
of its importance as a barrier to flooding and the width which, with
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height, determines the quantity of sand available as storage in the
dune. The setback line that is most suitable for dune districting
requirements will be one that will allow for the formation of the de
sired protective dune under natural conditions with only slight mod
ification by man.

Two models for dune districting are presented. On a stabilized
shoreline, the dune district need not migrate landward. Beach sand
may be replenished by artificial nourishment. Losses to the seaward
portion of the dune as a result of severe storm attack will be replaced
by onshore winds moving beach sand to the seaward side of the dune
crest, and overwash need not occur to provide the sediment needed to
maintain the integrity of the dune as a barrier. On barrier islands
that are migrating inland and maintaining their equilibrium form, the
dune may be maintained by offshore winds that transport sediment from
overwash areas back to the dune.

Four methodologies are suggested to determine setback distances
and dune district dimensions for each reach of shoreline. The volume

of sand necessary for the dune may be computed using data on the rate
of long-term shoreline retreat. This may be accomplished by examining
long-term beach survey data and changes revealed on maps, charts, and
air photos. Predictive models to determine dune erosion for design
wave characteristics may also be used, but there are a number of as
sumptions which considerably diminish the usefulness of these methods.
Aerial photography offers another expedient for empirically determin
ing the limits of the dune district by identifying the configuration
of the dune form under natural conditions. The limits of the dune dis

trict may also be determined by considering the requirements for suit
able sediment sources and the distances required for eolian processes
to form a dune with the desired characteristics using sand fences and
dune grass planting.

The establishment of a dune district requires an assessment of
natural processes and the requirements for planning. A model is de
veloped for the beach and dune system which can be continued in its
natural state or modified by a variety of maintenance techniques. A
dune district ordinance may then be developed to support either of
these two options of the model.

BARRIER ISLAND STABILITY - ACOMPARISON OF WAVE-DOMINATED AND TIDE-

DOMINATED ENVIRONMENTS. Dag Nummedal, Department of Geology, Louisiana
State University, Baton Rouge, LA 70803

Studies of barrier island and tidal inlet sedimentation patterns
on the coast of South Carolina, the North Sea coast of Germany and the
Beaufort coast of Alaska, have revealed that barrier stability is re
lated in a predictable way to the wave climate and tidal circulation
patterns.

The mesotidal barriers of South Carolina and Germany (mean tide
range 1.5-2.5 meters) are "drumstick" - shaped with the bulbous end
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pointing updrift. The updrift end has a highly unstable shoreline
due to the episodic welding to the beach of large bar complexes devel
oped on the swash platform of the adjacent ebb-tidal delta. The central
part of the island is primarily a zone of sediment bypassing and hence
relatively stable. The downdrift end is an unstable recurved spit
complex subject to intermittent cut-offs by reorientation of the main
ebb channel in the next (downdrift) inlet.

The Friesian Islands (Germany) have undergone a net eastward
displacement in historic time whereas the islands of the southeastern
U.S. have largely remained stationary. This could be a function of a
higher net longshore sediment transport rate along the Friesian Islands,
hence greater inlet instability. However, many of the southeastern
inlets are deeply eroded into stiff marine and lagoonal clays thus
providing an anchoring mechanism apparently not present along the
German coast.

The barriers along Alaska's microtidal Beaufort coast (astro
nomical tides are insignificant) are conspicuously different. In
shape they are narrow and crescentic, in terms of stability they are
invariably highly transgressive. The difference in behavior appears
related to: (a) the presence of a bi-directional wave climate causing
longshore movement of material from the central parts of the barrier
(often an eroding Pleistocene core) into recurved spit systems at either
end and (b) the lack of tidal currents adequate for a seaward recircu
lation of sediment.

The study has identified two end members in the spectrum of barrier
island variability. One is the relatively stable "drumstick" barrier,
characteristic of coastlines with a mechanism for net seaward movement

of sand (or gravel) through the tidal inlets; the other is the highly
transgressive crescentic barrier, characteristic.of coastlines with
no such recirculation mechanism.

THE COASTS OF THE CASPIAN, BLACK AND BALTIC SEAS, Maurice L. Schwartz,
Department of Geology, Western Washington University, Bellingham,
WA 98225

A recent visit to the coasts of the Caspian, Black and Baltic
Seas has provided some interesting comparisons of the shores of these
three essentially tideless bodies of water.

On the east-central coast of Sweden, 5inm/yr. of post-glacial re
bound is attested to by raised beach ridges and old piers elevated
above their original level of construction. Across the Baltic, the
cliffs of Estonia's glint coast are evidence of further uplift, though
on the order of 3-4 mm/yr.

A relative lowering of sea level also is found in the Caspian
Sea, where recent aridity and the construction of irrigation dams have
caused a drop of 2.5 m in the last 50 years. Near Baku, the beach
ridge and undercut rock shore of 50 years ago is now 1 km inland from
the present-day recreation beach.

225 Schwartz



Along the coastal region near Odessa, the Black Sea shore Is
classified as abrasional or accumulational. Within these two cate
gories there are both sandy limans (barrier beaches and lagoons) and
sea-cliffs. Unique groin systems and beach nourishment have provided
fine recreational sites near the city of Odessa.

DOWNDRIFT EFFECTS OF THE SEAWALL AT SANDY HOOK NEW JERSEY. Douglas J.
Sherman and Paul A. Gares, Center for Coastal and Environmental Studies,
Rutgers, University of New Jersey, New Brunswick, N. J. 08903.

Since 1972, Sandy Hook has been managed by the U.S. National
Park Service as a unit of the Gateway National Recreation Area.
The unit's primary recreation beach is located immediately downdrift
of a seawall built by the U.S. Army to protect the Hook's narrow neck.

Since the completion of the seawall in 1922, the downdrift shore

line has retreated more than 300 meters. The retrogression is attri
buted to a deficiency in sediment transport across the end of the
structure. Once embayment was initiated by the sediment deficit, the
seawall terminus began to function as a resistant headland. The se
quence of shoreline retreat associated with the installation of this
beach protection structure is examined.

The plan geometry of the downdrift beach has assumed the log
spiral configuration frequently associated with headland bay beaches.
Erosion behind the end of the structure has caused the seawall to ravel.

This deteriortation also contributes to loss of the adjacent beach.

During the 1976-77 storm season, the accelerating erosion began
to cause extensive facility damage. Through the 1977-78 season, damage
became severe. The loss of buildings and other recreation support
structures has prompted the Park Service to plan a longterm program
of beach restoration and maintenance. This will involve the initial

placement of approximately 1.5 x 10 cubic meters of sand and continued
maintenance nourishment as required. Details of the nourishment pro
gram are presented.
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