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PURPOSE OF THE CONFERENCE

During the past several months there has been a considerable increase in the Jevel of disctission
and debate over the tuture of barrier istands, federal Mood insurance, development, and other
subjects related 1o barrier islands.

This public forum was intended to provide information from government agencies. industry.
and other groups regarding barrier islands.

The South Carolina Sea Grant Consortium organized this conference as one of several 1980
Year of the Coast activities in South Carolina.
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INTRODUCTION
DR, JOHN M., ARMSTRONG, DIRECTOR

S.C. SEA GRANT CONSORTIUM

EXECUTIVE CHAIRMAN, YEAR OF THE COAST ADVISORY BOARD

Today we're holding this public forum as one of the
South Carolina Year of the Coast activities. For those of
you who may not know about the Year of the Coast, it's a
National program started by President Carter in 1979 de-
signating this year, 1980, as the Year of the Coast to
emphasize and celebrate, in the best sense of thc words,
the values of the resources of the coast all over the coun-
try.

South Carolina was one of the first states to re-
cognize the validity and the need to do this, and Covernor
Riley appointed the Year of the Coast Committee to oversee
the activites. There are a series of events planned during
the year to bring to focus with the citizen in the street,
in the agency, and in the universities just exactly what
some of the issues and problems are in this very precious
resource we have called the coastal zone.

One of the most important and timely topics to all
of you who live here in South Carolina is the question of

barrier island development, a key gquestion in the minds of



et Vo Lot et Vet Lot Vand Vel Lyt L

| W """ Y R W

developers, regulators, preservation groups, environmental
groups, and so on. In recent months, there's been a great
deal of activity, particularly at the Federal level, a great
deal of speculation and proposal development, alternative
developments dealing with this guestion of barrier island
development, and management of the development of barrier
islands. There have been some proposals put forth. There
have been some excellent studies put together with some al-
ternatives for what we could do with the nation's barrier
islands. There actually has been new legislation addressed
to this issue. As a result, there are a lot of rumors going
arcund the State and the Nation about what's going to happen
to barrier islands. Is there going to be flood insurance, or
isn't there? Is there going to be change? Is there going to
be Federal acquisition of barrier islands, or isn't there?
Wwe think, as a very typical contribution of our Year of the
Coast Committee and program here, that we need to hold a
public forum to see if we can't have the people who are di-
rectly involved from Washington and other places come and
tell us what they have in mind and what they've found from
their studies of barrier islands. This definitely is not any
kind of a public hearing. It's not going to be a public de-
bate about the issues. It's going to be an exchange, and I
hope, an information gathering mechanism for all of us.

That's our primary purpose today.
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The Sea Grant Program is dedicated towards this
information exchange and we're very happy and pleased to

be able to help sponsor and put together this meeting.
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NORTH CAROLINA COASTAL MANAGEMENT PROGRAM:
THE OCEAN HAZARD ZONE
DR. PARKER CHESSON

CHAIRMAN, N.C. COASTAL RESOURCE COMMISSION

it is a pleasure to be in South Carolina. This 1is
my first trip to Charleston. It is a lovely city, and T
hope to see more of it tomorrow.

Since we have a ot on the program, I'1ll try to
get right into my remarks. I have several slides that 1 will
be using to help explain North Carolina's coastal management
program.

First, let me say that the reascn I am here is bhe-
cause T am currently serving as Chairman of the North Carolina
Coastal Resources Commission, which in North Carolina super-
vises the coastal management program for our state.

In North Caroclina, the Coastal Management Program is
almost six years old now. In 1974, our legislature passed
what is called the Coastal Area Management Act. It is a very
comprehensive piece of legislation. I think it has the notoriety
of being one of the most amended pieces of legislation to ever
go through our General Assembly. This controversial law was
debated for two years before it was enacted. It was introduced
in the Ceneral Assembly in 1973 and was eventually passed in

1974.
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This slide shows the geographic area which is covered
by our program. We have one hundred counties in North Carolina,
and twenty of these fall under this legislation.

The regulatory part of our program, which involves a
permitting system, does not cover all of that land. It covers
primarily the land adjacent to our rivers, our sounds, and the
ocean,

All of the twenty counties invelved in this program
had to develop a land use plan. In fact, most of the counties
now are in the process of updating their plans, which is required
at least once every five years.

Our program required the development of land use plans,
as I just mentioned. That part of the program is behind us.

The land use plans in some counties are good and in some other
counties they are not as good, if you want a very honest opinion.
We are now trying to improve the ones that are not of high
quality.

The other major part of our program, which is the
most controversial, is the regulatory system. Development that
takes place in areas that we have designated as areas of
environmental concern (AECs) is regulated by a permit system.

In these areas, large development projects are classi-
fied as major development and must be approved by the Coastal
Resources Commission. An example would be an oil refinery or

a large motel or hotel on the ocean front.
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Most of the development activity is much smaller than
that and is handled at the local government level. The county
or the city involved doestheir permitting of minor development
activities. I do not have time to go into the distinction
between major and minor development, but they are defined in
the legislation that was passed in 1974,

This slide doesn't show up very well. It is a
photograph of North Carolina's Coastal Management Plan which was
approved about two years ago by the U. §. Department of Commerce.
50, our program has been approved by the agency involved in
coastal management at the Federal level.

This is a 1969 Aapolle photograph, 1 think it was
taken in March from an altitude of about one hundred and twenty
miles. It does not show the entire North Carolina coast. It
shows primarily the central and northern part of the coast. The
point that you see off to your right, of course, is Cape Hatteras.

When you look at barriex islands from this view, their
fragile and delicate nature is impressed upon you more readily.
We are talking about a strip of sand along our coasts, and North
Carolina does have many miles of barrier islands.

In North Carolina, current conditions are this. We
have slightly over 300 miles of coastline and about 50 percent
of that is public owned. It is owned by the local, state or
federal government, with most of that being held by the federal

governnment in the form of two National Seashores, Cape Hatteras



‘el el el el el et el ) et bed d L Led et

il W e el Cwenll

and Cape Loockout. The public does have access to a fairly large
amount of undeveloped, protected land along our barrier islands.

This slide shows Jockey's Ridge. Within the last
couple of years this was acquired by the State and is now known
as Jockey's Ridge State Park,

This slide shows an undeveloped beach area on the
northern part of our coast in Currituck County. In Currituck
County there is a 23-mile stretch of barrier island which is
at this time relatively undeveloped. Most of it has been
platted and many lots have been sold. However, there are
access problems in this particular area. Some people have land
they can get to only by boat. As a result of concern for this
area and development pressures, the U. 5. Fish and Wildlife
Service has recently proposed to purchase approximately half

of that 23 miles for an estimated price tag of a hundred millien

dollars. This would be converted into a national wildlife refuge.

I suppose that is one of the most controversial topics along the
North Carolina coast at this time. Many of the people who live
in that area are opposed to this, particularly the ones who own
land on the Currituck Outer Banks; but, at this time the Fish and
Wildlife Service has developed a draft environmental impact
statement on this acquisition and will be developing the firnal
environmental impact statement in the next few months. The
county commissioners in Currituck County have endorsed this
acquisition contingent on certain conditions being met by the

Fish and Wildlife Service.
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Along the North Carolina coast we do have highly
developed areas. This is an aerial photograph of the Nags Head
region, on the northern part of the coast. Here we have numerous
beach front cottages.

On the southern part of the coast, we also have highly
developed areas. In fact, you see in this slide extensive
bulkheading to protect ocean front cottages. This is something
I will get back to in just a moment,

This slide doesn't show up very well, The point I
wanted to make with this graph is that sea level has gradually
increased during the past several thousand years. About 19,000
years ago, the ocean was 400 feet lower than it is now. Since
that time, the ocean level has been rising. It tended to slow
or decrease its rate of rise about 5,000 years ago. Evidence
indicates that sea level is continuing to rise. This causes
part of the problem that we have along the barrier islands and
other coastal regions. We use the term erosion in our discus-
sions in reference to land eroding and the ocean threatening a
cottage or some manmade structure, I think all of us are begin-
ning to realize more and more that these are natural processes.
One reason for this meeting here today is to discuss how man and
his development of coastal regions is going to have to adapt to
these natural processes,

The first type of danger along the coast I would like

to address is the slow, gradual erosion process. This is a
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slide showing a beach area in North Carclina where out
in the surf zone there are numerous stumps and fragments
of trees which used to be on the sound side of barrier
islands thousands of years ago. This is not unique to
North Careclina. We find this almost anywhere you have
barrier islands. The point I am making is that these is-
lands tend to migrate or move inland as the ocean level
rises.

This slide shows erosion at the Capce Hatteras
lighthouse during the last 100 years. The shoreline has
gotten several hundred feet closer to the lighthousc than
it uscd to be. There has been a lot of monoy spent for
renourishment of the beach area and construction of greins
and jetties trying to stop or slow the erosion. I am not
sure that in the long run we will win this bhattle. A
major storm could destroy this historic structure.

This slide shows an area north of the Cape Hatteras
lighthouse where several years ago, there was a major
storm and tremendous erosion. As a result of that storm, a
beach renourishment project was started and sand was pumped
in. We have seen this type of activity on many of the barrier
islands in North Carolina, particularly in the past. This 1is

the type of activity some of the others on the program are
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going to address, the use of public funds to restore a
beach and to protect private property.

Another type of damage that all of us in coastal
management are concerned about is storm damage duec to
northeasters or hurricanes. In North Carolina, we have
been fortunate in the last 15 to 20 ycars. We have many
pecple who live on the coast today who have not experienced
a bad hurricane, They don't know what to expcct and they
really don't think too much about hurricanes and the danger
they pose.

This is a slide that was taken recently at Gulf
Shores, Alabama, after hurricane Fredoerick. One of the
people 1nvolved in cur program went down and looked at
what had happened. You see the remains of pilings which
cottages were attached to before that storm.

This is a map which I use in some talks in North
Carolina showing the tracts that hurricanes took back in
the 1950's. Hurricane Hazel was one ot the worst of that
period. If we have that kind of hurricane pattern again in
the near future, there will be tremendous damage along our
coast.

This slide shows a motel at Wrightsville Beach, North
Carolina. About 20 years ago there was an inlet where this
motel is located today. This is a very erosion-prone area. In

fact, right at the back door of that motel is a concrete bulkhead

10
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or seawall, with the ocean lapping up against it. There is not
a beach at high tide and not too much at low tide,

This slide shows Oregon Inlet, one of the major inlets
along the northern part of the coast. about twenty years ago,

a bridge was constructed across the inlet, connecting the Nags
Head region to Hatteras Island. Previously, there had been a
ferry service across the inlet. The red lines super-imposed

on this photograph show the conditions in 1958. As is evident,
the inlet has migrated southward--particularly the northern
shoreline. This southward movement is the natural tendency along
the North Carolina coast. Recently, there has been much discus-
sion about the stability of the Oregon Inlet bridge. There have
been studies which indicate that a major storm could cause great
damage to the bridge. There have been arguments back and forth
between the Corps of Engineers and the Department of Transporta-
tion in North Carcolina about what should be done and when. The
point is that it was built across a very unstable area and a
major storm could cause severe damage or possibly destroy it.

I would like to move on to another topic which we have
tried to address in our program. Many ocean front landowners
want to construct jetties or groins out into the water to catch
sand to build up property or to protect it.

What the diagram shows is that anytime you put an
ocbstruction out into that surf zone to try to trap sand, you
are literally robbing your neighbor. It's like a river of sand
along the face or front of the beach. If you hold it in one

place, someone downstream is going to be deprived of that flow

11
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of sand and you're going to increase the erosion at that
location. We have many instances of this in North Carolina.
Our program, at this time, makes it very difficult for a
property owner to do this because it's a losing proposition in
most cases. Structures you put out there to benefit yourself
are, in almost all instances, going to cause harm somewhere else
in that system.

This slide shows the use of large boulders which are
used to try to hold off the ocean. This is a short term solu-
tion. Coastal geclogists tell us that any time you put up a
stable barrier of that kind, and it's really not that stable,
you tend to lose the beach. The surf pounds up against the bar-
rier and scouring action is increased. Sand is carried off
the beach zone and you end up with a situation like this--with
the ocean lapping up against the bulkhead or the rip rap
material, which ever it might happen to be.

This slide shows a large seawall in New Jersey. The

ocean is on the right-hand side of that structure. You can't

even see the ocean from the road which is just behind the seawall.

We have coastal geologists in North Carolina who are telling us
to not let this happen in our state, One alternative is to
relccate ocean front cottages.

At this time in North Carolina the subject of ocean
front bulkheading is of great interest to us. Our coastal
management program requires us to look at tomorrow, next week,

next month and next year, But, it also reguires more foresight

12
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than that--to look down the road into the future. The evidence
today is that if you put seawalls and rigid bulkheads on the
ocean front, you end up losing the beach area. North Carolina
has a very beautiful coastline and we do not want this kind of
situation in our state.

Constructing seawalls is very expensive and you will
end up without a beach in the process.

This slide shows, believe it or not, some ocean front
lots. We recently denied applications to build cottages on
those lots. I am certain this will be carried to court. How-
ever, we felt that was a very foolish proposed development.

The erosion rate in that area is relatively high, and there is
a good chance that whatever is put there is going to be in the
ocean in a few years.

The lot shown in this slide is two hundred feet wide
and five feet deep today. Five years ago, it was two hundred
feet deep.

In inlet areas along our coast, we try to stay away
from any type of development. These are very hazardous areas.

This slide shows a septic tank exposed along a beach
area where there has been quite a bit of erosion.

This slide shows a cottage at Nags Head that was
recently relocated at a cost of thirty or fourty thousand dollars
under the Federal flood insurance program. Funds were provided
to relocate the cottage rather than having it fall into the

ocean and then having to pay its full insured value.

13
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Let me close by saying that in our program we are also
trying teo look at construction standards. This slide shows a
twelve inch piling that has been notched in order to attach the
cottage. The result is a four-inch supporting structure. Eight
inches of it were cut away in order to attach the floor joists.
If we are going to allow ocean front development, let's do it
with the strongest possible construction techniques.

I will end my remarks at this point. I will be glad
to answer gquestions that you have during the guestion and

answer part of the program.

14
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RESEARCH ON PHYSICAL CHANGES ON BARRIER ISLANDS
DR. CRAIG EVERTS
CHIEF, ENGINEERING GEOLOGY BRANCH, COASTAL

ENGINEERING RESEARCH CENTER

My comments differ from the others in that I will
discuss the technical aspects of Coastal Zone Management,

The points I wish to make are, first, that I don't think all
the answers are in on what's happening in the coastal zone
from the standpoint of where the sediment is going; secondly,
a barrier island and its environs is a very complex system:
and third, if I might, I'd like to be the advocate of the
decision-makers using the results of the scientists' and en-
gineers' studies.

I will briefly go through what I think some of the
conflicting problems in the coastal zone that relate to the
movement of sediment. I will give you an overview of why the
islands are eroding, what the processes are that cause the
sand to go from one place to the other, and what the implica-
tions are in that movement.

One of the problems is that we'd like to provide a
recreational area and usually that means a beach. When that
beach moves, i.e., when the beach sand moves, the beach may
erode. The erosion may be in an area in which we have a fixed

structure. Obviously, that causes some problems. The solution

15
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would be to keep the beach somewhere seaward of the structure
thereby providing a sandy barrier to wave action. With the
recreational beach, however, if we don't have any impediments
to that beach moving, the beach widths will probably stay the
same as the coast erodes and retreats. So, we maintain the
beach itself. We may not maintain our parking lots behind it,
but the beach resource is still there.

Another problem we have in dealing with sediment
movement in the coastal zone is that of trying to maintain
the integrity of the living natural resources in and adjacent
to the barrier islands. An example is the marshes you see be-
hind these barrier islands. These marshes are founded on some
kind of a sediment. In some cases, it's sand; in some cases,
it's mud and silt; and in other cases, it's organic matter
that's generated from the marsh itself. These marshes are
depth dependent. That is, the plants that comprise the marsh
can't grow in water that's deeper than the water they live in,
So, if sea level is rising relative to land as it is in some
areas, new sediment has to be transported into the marsh areas
or the marshes will drown. Conflicts exist. Because of the
different sediment movements on the barrier islands, we have
people that want structures to remain in place; and they want
people to hold the shore where it is; and then, in other cases.
we want sediment to move from the beaches to provide a foun-

dation for marshes. The next part of my discussion will be on

16
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the different movements of sediment in the coastal zone and
how they may relate to some of these problems. I will also
discuss research that's going on dealing with these problems,

If we look at the barrier island in plane view,
looking down on it, we see a lagoon on the landward side. The
lagoon will probably be bounded by marshes on both sides. In
an alongshore direction, the barrier island is bounded on one
or both ends by an inlet. Seaward of the shore there is an
of f-shore area. I submit that the totality of sand and other
size sediment movement in this entire zone is a continuum. If
we disturb the movement of that sediment in some way or remove
sand from someplace in that system, there will be a reaction
elsewhere in the system.

The directions of sediment transport are longshore
transport, i.e., moving parallel to shore, and transport normal
to shore. The sand volume is also varied by removing sand from
the system or putting new sand into the system (from completely
outside the system) by mining or by beach replenishment.

The profile seaward of a barrier island is usually
concave up near the barrier island out to depths of between
five feet and 75 feet depending upon the wave action. That may
be a distance of a half a mile from shore tc three or four
miles from shore. This is the active sediment transport zone.
sand and other sediment is moving there and if we do anything
to disturb it, we'll disturb the barrier island system itself.

Seaward of that the movement of sediment really doesn't affect

17
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the barrier island.

Let's first look at longshore transport. If you
viewed Ocean City, Maryland from the air, the inlet you would
see was formed in the early- and mid- thirties by a hurricane,
Subsequent to that hurricane, in order to maintain the inlet
where it was, structures in the form of jetties were con-
structed. The northern jetty impounded sand that was moving
from north to south, that is, trapped that sand; and scuth
of there which is the north end of Assateague Island conse-
quently wasn't receiving any sand coming in from updrift. The
consequence was that while waves and currents still moved sand
away from the north end of Assateague Island, no new sand was
coming in. The island retreated until we see what we have here
today, a barrier island retreat of over 300 meters. That's
the longshore transport of sand, and that longshore transport
of sand obviousliy could also be impeded by such things as
groins. It can be halted in natural ways, too.

In looking at the shore normal movement of sand, one
of our major research topics today, at least at the Coastal
Engineering Research Center, is the question whether sand 1is
coming in from offshore sources or whether it is leaving the
beaches and going offshore to find a residence out there from
whence it never returns. And, right now, we do not know, not
only what quantity is moving in either direction, but we don't

even know which direction it's moving. Intuitively, I think

18
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if anything, it's moving onshore rather than of fshore. That's
a major research topic and it's a major question and unknown
in any work we do in trying to establish where sediment is
going in the coastal zone.

We have a bit better idea of where sediment is
going when it moves across the barrier island, again, in a
shore normal direction. One type of this sediment movement is
called overwash. During a period of high water, the water,
waves, and sand all move right across the island. The wind
creates a stress on the sea surface which causes the water
level to rise, the waves are bigger, and if the frontal dune,
(that is the dune behind the beach), has low spots in it or
if the dune doesn't exist, or if it is eaten away by the waves,
the water and sand will rush through the low area and across
the island. This obviously causes flooding and sedimentation
problems for people who live on the islands. The result of
overwash is a movement of sand from the front of the island
to the back. Any time sand from a barrier island system is
moved landward, ultimately, the beach is moved landward be-
cause the beach material is displaced in that direction. So,
overwash is one way of moving sand landward and, ultimately,
causing the beach to retreat a little bit landward.

On some islands south of Assateague Igland the pri-
mary mode of landward migration is by overwash. The sandy

area on these islands is about 200 meters wide and this is

19
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migrating across a marsh that exists behind the island. From
the air you can see the old marsh channels being filled in
with the island deposits. So, overwash, in this case, is a
very effective means of causing the sand to be moved towards
the continental land mass,

One way to prevent overwash is to create a barrier,
such that high water levels and waves are prevented from
moving sand across the islands. One way to do that is to cre-
ate a dune or to fill in a natural dune where it has breaches
jn it. This has been done in many places and it prevents over-—
wash. It prevents flooding of the back shore area. It also
prevents in some areas the movement of sand to fced those
marshes that exist behind the barrier islands. In some areas
it's this sand movement that's responsible for providing the
foundation for the marshes. So, we have a conflict here. This
is an important research project right now. We are trying to
establish how important overwash is in the creation of these
marshes. Is overwash really necessary in all places? Certainly,
in some places it is, but how often is it necessary? Where
does the sand and where does the other sediment that support
these marshes come from?

Another pretty cbvious way of moving sand from a
barrier island back is by wind action. Large sand dunes fre-
quently migrate from the beach toward the lagoon. It's pretty

easy in this sort of a situation to establish the amount of

20
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sand that's moving away from the beach. We establish it by
repetitive surveys, and we can get an idea of what the migra-
tion rate is,

1t's not so easy in situations like that at the
Kitty Hawk Memorial in North Carolina where there seems to
be an isolated, large linear sand body. This sand mass has
somehow broken away from the beach and it's moving as an en-
tity and the questions are: Why did it start? Is this thing
going to happen again? Is it a period event? and, What causes
it? We're just not sure., We're also not sure in those cases
where sand is moving across the barrier island when it doesn't
move as a migrating unit,

Many dunes are vegetated and it appears that not
much sand at all is moving because sand that gets into the
grass is trapped. That may or may not be true all the time.

Another important mechanism for moving sand from
the front of the barrier islands to behind the barrier islands
is inlet entrapment. When sand moving parallel to shore, that
is, sand in the longshore transport system, moves into an in-
let, it may end up staying there, and this is especially the
case when a new inlet opens. For example, when Drum Inlet, N.C.
was opened in the early seventies, the ocean shoreline was
straight. After the inlet opened, an inward shoreline flare

was created by sand that moved from the beach into the inlet
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flood tidal shoals and trapped. So, here we have a marvelocus
mechanism for moving sand behind the barrier islands; and
thereby affecting a net landward transport of that barrier
island system.

In some cases, however, this isn't an important
problem when the inlet is ebbh-tidally dominated. That is, the
tide coming in doesn't have nearly the transporting power for
sediment as the tide going back out. So, the tide going out
keeps the inlet clear and keeps sand from collecting inside.

As an example of this trapping problem of inlets,

I had the great pleasure recently to visit Australia. 1 visitead
the major Australian tourist resort called the Gold Coast. At
the north end of the Gold Coast is a lagoon, and there is a
spit building north flanking the lagoon. That spit is about
three and a half miles long. The inlet at the end of the spit
is called the Narang River Entrance and the river actually
comes out behind the Gold Coast City area.

About 50 years ago the spit didn't exist. The river
came out right at the end of the lagoon. In that 50=-year time
the spit built, the inlet migrated towards north, and the la-
goon filled with sand that came in from the beaches at an aver-
age rate of about 100,000 cubic meters a year. Today there's
gomething like seven million cubic meters of what was beach
sand now back in the lagoon. The consequence is that the island

and the whole system migrated back a little bit in that time.

22



Tl Cemsl Ceesd eewd el vl sl vesl wesdl el el bewd el Y b

‘et IR "o e

There are structural ways of preventing inlets from moving
and preventing the inlets from trapping sand. These may be
effective in some cases.

Another consequence of preventing sand going into the
areas behind the inlets is that on these shoals made of
sand, marshes grow with all the biologic productivity that
are associated with marshes. Again, we're facing a bit of
a dilemma cof whether to slow our shore retreat or maintain
marshes.

Many people have talked about sea level rise as being
an important aspect of shore line retreat. It's something
that we're studying with some difficulty. We're interested,
first, in what sea level rise does to the coast line. That
is, what affect does it have on the coast. Obviously, a
rise in the static water level on a sloping beach will cause
a retreat of that beach or at least an apparent retreat be-
cause the shoreline will retreat; but it also creates a dis-
equilibrium on that concave up-profile that I showed towards
the beginning of my discussion.

If sea level were to rise and we tried to hold the
shoreline in the place it is and maintain the equilibrium
profile of that concave up-shore face, it would require, in
some instances, large quantities of sand that isn't available.
The consequence is that sea level rise may require that the

shoreline retreat just to keep the sand budget in some kind
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of equilibrium,

Our problem, then, is trying to quantify the effect of
sea level rige on the shoreline and on the marsh areas.
Secondly, and I think the big unknown we face today, is to
develop some method to predict what sea level is going to do
in the future. For the past three thousand years or so, sea
level has been generally static. That is, it hasn't moved
more than a meter or two up or down. In the last 50 years or
50, based on tide records taken by the National Ocean Survey,
there are very strong indications that sea level is rising
again, Now, I think it is not at all unlikely that in the
past two or three thousand years gea level went through a
series of oscillations., We may be in an up-ocillation right
now. The gquestion is can we prediet the next 50 years. We
can't right now, I don’'t think anybedy can; but from a
coastal management standpoint, it's a very important ques-
tion,

Man can influence the volume of sand in the system in
several ways. One is by sand mining. Cronulla, Australia,
for example, is an area that they've been sand mining in for
many years. Today, they're taking something like two milliocn
cubic yvards of sand a year from this coastal dune and using
it for construction purposes. Prevailing winds and prevailing
gales both come from offshore in this area. The beach is

eroding and they've had a lot of problems with that erosion;
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and yet, they are still removing sand. They are removing it,
I understand, because the government has a long term lease
with the sand mining company that apparently they can't
break.

A reason for putting sand on the beaches, i.e., in-
creasing the amount of sand on the beach, is by beach re-
plenishment. If we know what the total loss of sand per
year is and if we go someplace else and bring sand into the
system, that is into the system from seaward of wherever the
seaward limit of sand movement on and off the beach is or
from landward of the lagoon, we're actually adding sand to
the beach. It may be very expensive and it'll probably be
a recurring expense; but we generally aren't hurting some-
thing by doing it.

What I've been talking about in this sediment trans-
port discussion is something that we call a sediment budget
and a sediment analysis. It is a tool for looking at all the
different ways sand moves on and near a barrier island. In the
barrier island system, we're looking at sand moving in from
offshore or moving to the offshore zone, sand moving parallel
to shore, sand moving across the barrier islands by coverwash
or by wind, and sand being lost in inlets which may cut down
the longshore transport of sand. We can gquantify this in a
nice equation where the dependent variable is the change in

the shoreline with time. Independent variables are all the
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sand volume change rates that affect the beach. Unfortunately,

we just don't know what those rates are. I hope, based on my
few comments, that you will realize we don't know everything
about the movement of sand in the coastal zone. We don't
know what the implications of various things are such as
sea level rise relative to land. We don't even know if it
is rising. We don't know if sand is coming in from offshore
or being lost offshore.

I am making a pitch for research, solid research, into
the coastal zone. I think people are making decisions now
in some cases not based on a complete knowledge of what's
going on; and not just the Coastal Engineering Research
Center, but at least 100 other researchers in the United
States are working on these problems. I would hope that you,
who are decision-makers today and who will be decision-makers
in the future, will come to those researchers and ask them

what's going on prior to making a decision.
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ALTERNATIVE POLICIES FOR BARRIER ISLAND DEVELOPMENT
MR, JACK HAUPTMRN
CHIEF DIVISION, NATURAL RESOURCE SYSTEM PLANNING

HERITAGE CONSERVATION AND RECREATION SERVICE

As you heard from the last two speakers, we do know
the islands are moving and we know when we build things on
movable places, there's a high economic cost, there's an
environmental cost, and there's a social cost.

In his 1979 environmental message, the President
noted that there were a number of Federal programs that were
encouraging development of barrier islands, resulting in the
loss of their natural, cultural, and recreational values. So,
at his direction, our agency conducted the barrier islands
study. The study identified some three hundred study units. A
study unit was either a barrier island or a system of barrier
islands.

We found that approximately 600,000 acres are managed
by Federal, State, or loccal agencies. Some 900,000 acres are
in private ownership. Some 200,000 acres are considered developed.
Six hundred thousand acres are undeveloped and protected; and
some 700,000 acres are undeveloped and not protected from future
development. In terms of land-use, the greatest amount of area

is wetland--approximately 800,000 acres. Urban areas are nearly

27



Twanl st el Cwed vl e ol v ey e ' e e ew WM

‘e W Twn "

230,000 acres.

Between 1950 and 1974, slightly more than 137,000
acres were added to the urbanized category. Incidentally,
although it is not exactly a direct proportion, something
like 138,000 acres of wetlands were lost from the harrier is-
land system in that period of time.

Forty islands that had no urban acreage in 1950,
had some urban acreage in 1973, Fourteen percent of the total
barrier island acreage is urban versus three percent of the
land in urban areas nationwide. The present rate of urbanization
on barrier islands is two times the rate of urbanization nation-
wide.

The study identified some twenty Federal agencies
whose programs affect barrier islands. About one-fourth of those
programs directly or indirectly provide protection. Nearly one-
half of those programs involve grants, loans, permits, licenses,
what have you, that could, if managed improperly, have an adverse
impact on the ecological systems of barrier islands, The re-
maining programs cover the administration of lands, insurance,
disaster relief, all of which have an effect on the barrier islands.

Some of the conclusions of the study are: the barrier
islands are indeed special. That was articulated by the first
two speakers. And policies must be developed to take into con-
sideration those special values. The review of the existing

Federal authorities relating to barrier islands revealed that
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there was a need for a clear, consistent Federal policy dealing
with barrier island issues. Our charge was to develop such a
policy.

The study also found there is a role for the States
and there is a role for the private sector in developing this
policy; and information on which to base the formulation of
the barrier island policy needs to be made available to planners,
the public, and those dealing with the barrier island issue.
Hopefully, we'll do that. These gentlemen are doing well at that.

If you haven't seen the completed study yet, this is
what it looks like. This gives you the basic information that's
been provided to the Federal program managers as well as any-
one else who is interested; but we decided after this was done
to develop an environmental impact statement because we hoped
to propose some new Federal actions.

What the environmental impact statement did was ex-
amine specifically the Federal programs that I mentioned. It
presented some three levels of alternatives, and within those

options, three different levels of action. The first level was

egsentially a nothing-new level. This is what the Federal pro-

gramg are doing now.

The second level identified programs that wexre in

existence, but were not being fully implemented. One good ex-

ample of that is two Presidential Executive Orders that came

out in 1977, one on floodplains and one On wetlands. Incidentally,
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ninety percent of the barrier islands are either floodplains
or wetlands or both. Those Executive Orders have been in force
for about two years now; but they're not being enforced at
this particular time; and there is a lot of work to be done
there.

The third level of options was called the higher level
of options. These required either new Presidential initiative,
in the form of Executive Orders or new legislation, to move
barrier island protection forward.

In all, about 130 options were displayed in the en-
vironmental impact statement, and the purpose of displaying
them was to provide the basic scientific data, including the
economic data as we could find it, which was very ditfficult.

We gave the various Federal agencies the display of options
and hopefully enough information. Much of it was persuasive so
we hoped good decisions could be made by those decision makers.

The draft of the environmental impact statement was
released in January and we immediately ran out of copies. We
had to reprint it and distribute it again in February. The re-
view period was ended on April 7th of this year. 1'm not too
thrilled about that because the environmental impact statement
is the first one I've ever heard of that went out over the

signature of the Secretary of the Interior and the Secretary

of Commerce to the heads of the other Federal agencies and said,

"Hey, look at this, select the options you want us to report to
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the President and what you're going to do about it, and tell
us what it's going to cost for you to do it." We have not
gotten very good response from Federal agencies today. We're
still working on that and that's my job. In the next few weeks
we'll be dealing with some of the Federal agencies that have
the greatest effect on barrier islands, and we'll try tc get
some decisions from them, If we do not get decisions from
them, we propose to develop decision documents for the Presi-
dent that will include the options that the Secretary of
Interior proposes to select and report to the President; and
in addition, the Secretary's recommendations for the other
agencies' courses of action. We hope we can do it the other
way, but we'll see.

Let me give you some examples of the options that
we are considering., One set of examples might be on developed
islands: there we work with the Federal Emergency Management
Administration to develop some options that they might con-
sider in a new policy for post-disaster relief in developed
areas. Essentially, what we propose that they do there is to
limit the emergency work. Obviously, anything that dealt with
health, welfare, safety and what have you. 1f someone was
drowning, we weren't going to require an environmental impact
statement before throwing him a doughnut or anything like this.

We are now talking about limiting work after the disaster; and

we are proposing that they consider several options based on
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two premises: first, to reduce the recurring Federal costs

on barrier islands; and secondly, to let the natural process
occur. If you accept those premises, this is what you might
want to consider doing in developed areas after a disaster:
Limit the repairs to essential repairs of vital community
services--water supply, sanitation systems, communication sys-
tems and so on., Perform limited repairs, do not rebuild. Re-
garding permit restoration or reconstruction of public facili-
ties, encourage 100% grants to those communities outside the
base floodplain; or in some cases, recommend 90% grants to
those communities to build similar facilities, possibly off
the island entirely. I understand that, if before a hurricane,
there was a firehouse and a police department and a school,
this agency can build one building for all three cof these
functions and locate it somewhere else. The purpose, again,

is to limit the recurrent costs and allow the natural processes
to occur. We recommend agencies consider no restoration of
natural or man-made beaches or dunes or any other shore pro-
tection measures after the disaster.

It is our premise that, when a structure has re-
mained substantially undamaged after a hundred-year storm
{which is essentially what a hurricane is), there is no need
to put a dune out there that is supposed to protect it from a
five-year storm. Now, that policy of dune building is a hysteric

policy that came from river floods where they knew how much
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snow was in the mountains or that they were likely to get so
much rain in the next six months; therefore they'd sandbag

the riverbank to that height., That probably qgives someone on
a barrier islanda false sense of security and not any real se-

curity at all. In fact, due to the natural processes on barrier

islands, any work to reshape or rebuild beaches and dunes either

man-made or natural only results in recurring costs and inter~
ference with the natural processes. Hurricane Frederick demon-
strated that.

One of the inherent hazards in barrier islands is
the false sense of protection which these dunes, beaches and
shore protection structures seem to create, Gulf Shores, Ala-
bama lost hundreds of homes which they thought to be strate-
gically located behind twelve and fifteen foot dunes. Not
only were the homes destroyed, the dunes disappeared.

Those are some of the options we're trying to deal
with as far as developed islands are concerned; and some of
the array of other options we've laid out, both for developed

and undeveloped islands, begin with grants and some things I

don't know if you could even perceive that affect barrier islands.

For example, there are a variety of grants for sewer treatment
plants. In Gulf Shores, I saw a lot of septic tanks sitting up
on the beach. They used to be four or five feet under the sand.
Right now, I understand, there is some interest in putting in

major sewage treatment facility, providing sewers in all those

areas that were on septic systems and essentially increasing
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the capacity for development on that island to much more
than it was even before the disaster., So, grants of this type
canh be growth-inducive the same as loans can be, or bridge
permits., If we don't permit bridges to barrier islands, we're
going to limit their accessibility and therefore discourage
their development.

One that interests me as far as requlation is con-
cerned is the Interstate Sales Act. As I understand it, any
particular development of 50 homes or more must ke subject
to part of the Interstate Sales Act; and therefore, the devel-
opers must disclose the fact that the places they're building
in, not only might be in the 100 year floodplain, but also
have a ten percent chance of being blown away every year. I
understand there are quite a few developments now going in
on barrier islands that are less than 50 units because of that
Act. A lot of 49-unit developments seem to occur for one reason
or another, We have some opticns in our study that suggest
maybe the Act should be revised to bring that size require-
nent down to developments of five units or more, so that this
truth-in-lending kind of talk must be presented in interstate
land sales for five-unit developments as well., Maybe if pur-
chasers are told that the places they're interested in buying
might, one, not be there because they are being eaten away by
erosion or overwash; two, they are in a major floodplain; and

three, they have a ten percent chance of being blown away every

34



el EEy wg vy Ceag W

year; this requirement might discourage development on
those islands.

However, what has happened in the last twenty
years or so is that through all the various Federal pro-
grams, the Federal government has essentially been sub-
sidizing people onto the islands. Possibly, the way to
approach this problem over time, and the way the options
ought to be loocked at and, I think, will be looked at by
the various agencies and by the people I report to, is
to try to develop a consistent policy that might gradually
subsidize people away from that very hazardous place be-
cause it is not just a natural resource issue. It's a social
issue and a political issue as well.

So, that's what is on my mind and I'll be pleased

to answer questions later. Thank you.
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THE NATIONAL FLOOD INSURANCE PROGRAM IN
THE YEAR OF THE COAST
MS. GLORIA JIMENEZ

FEDERAL INSURANCE ADMINISTRATOR

ASSOCIATE DIRECTOR, FEDERAL EMERGENCY MANAGEMENT AGENCY

It's always great tc have an excuse to come to
Charleston. T wish I could stay longer. The Year of the
Coast is a year of decisions. Communities which enjoy the
benefits of the coast and shoreline must make decisions to
balance economic development with the flood and wind hazards
that are characteristic of such locations.

The problem of balancing development with natural
hazards is made more complicated by the fact that 80% of the
people living on the coast have never experienced a signi-
ficant hurricane. To such persons, necessary standards of
safety, based on empirical evidence, appear to be absurd and
unreasonable,

Coastal communities faced with this serious problem
have new opportunities to address it. They can work with the
redirected National Flood Insurance Program to formulate a
comprehensive floodplain management effort that will make
economic development and the flood and wind hazards compati-
ble, and hopefully, the long elusive goal of local-Faderal

coordination can be achieved. I'm pleased to tell you that
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a frame work is evolving to integrate the National Flood
Insurance Program with Coastal Zone Management efforts. In
combination they have the potential to protect the environ-
mental values of barrier islands in coastal areas.

Average annual flood losses in the United States
continue to increase. Even with total compliance with ex-
isting minimum national flocd insurance program require-
ments, losses will escalate. As states and communities be-
gin to understand this important fact, I've observed that
they have bequn to adopt regulations that exceed the mini-~
mum program requirements. These more restrictive requlations
are provided for in our requlations at the present time; and
any floodplain management regulations adopted by a state or
a community which are more restrictive than the Federal cri-
teria are encouraged and shall take precedence.

Increased hazard area development means increased
disaster relief. Between 1972 and 1979, a period of little
hurricane activity, the Small Business Administration, the
Federal Disaster Assistance Administration, now known as
the Office of Disaster Assistance, Response and Recovery,
spent an average of $1.4 billion annually on disaster re-
lief. Approximately 80% of this figure was for flood re-
lated damages.

A final item of background information that is of

importance in this is the growing experience of repeated
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flood losses at the same location. Hurricane Camille damaged
property which was rebuilt and later damaged by Hurricane
Frederick. Actions which continue to expose property owners
to flood and wind hazards must be recognized as counter-
productive. A realistic appraisal of the hazards must be
made to lead to raticnal development decisions.

Communities that lie wholly or in part within the
velocity zones or V-zones as identified on our flood hazard
maps must address several difficult issues. As I said,
they must balance desired economic growth with a realis-
tic and comprehensive assessment of the flcod and wind
hazards,

The second issue relates to how the flood hazard
is to be defined. Because wave heights do exist, they
must be factored into the analysis to compute the hundred
year flood elevations.

A third issue is the need to blend both preventive
measures, floodplain regulations which are intended to cur-~
tail and restrict and encourage wise development of new con-
struction, and corrective measures, relocation and flood
proofing of existing structures, inte a comprehensive pro-
gram. Action must be taken not only to prevent new flood
problems from developing but it must also be taken to reduce
the continuing and unacceptable flood losses that occur to

existing development.
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The need for a comprehensive program leads to the
fourth issue. How will the National Flood Insurance Pro-
gram be viewed. In a positive context, it can be considered
as a means to achieve an acceptable balance between these
two forces, development and hazard mitigation. A negative
perspective views the program as a set of cumbersome rules
and regulations which deny people the right to make use of
their property. A proper perception of the Federal Insurance
Administration, the agency responsible for operating the
National Flood Insurance Program, is a necessary step in
achieving local-Federal coordination of floodplain manage-
ment. It's my hope that local agencies will come to recog-
nize us as an ally.

To assist communities in addressing these very
difficult issues, a number of changes have been initiated
by the Federal Insurance Administration. The program was re-
cently reoriented to emphasize techincal assistance to
communities. In the early days of the pProgram, we were re-
quired to identify the hazard and we spent most of our
funds and resources on mapping the country and encouraging
communities to adopt ordinances. We are a small agency. Few
people realized that nationwide, we have less than 325 peo-
ple working on the National Flood Insurance Program; and
that includes the people who are involved in the insurance

aspects of the program. So, that was about all we could do;
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and in that period, the 12 years that the agency has been

in existance, we have recruited over 16,000 communities in-
to the program; but I recognize that all 16,000 of these
communities do not have the same serious flood hazard. I
also recognize that we have limited resources and we're

not likely to get additional resources, so we had to con-
centrate those very scarce resources on the communities that
had the most serious problems. I was concerned because many
of those communities, even if they had good intentions, did
not understand how to incorporate floodplain management
into their overall goals. Sc, emphasis was on the most flood-
prone communities and we think there are about 6,000 of them
nationwide. We're seeking to investigate every possible way
to keep unnecessary development out of the floodplain and

to relocate existing flood-prone structures wherever possi-
ble. In this connection, I have determined that where com-
munity ordinances prohibit rebuilding severely flood damaged
structures, the flood insurance policy can cover a con-
structive total loss. This means that the claims payment

can exceed the actual flood damage in consideration of

the true total loss. It's my hope that this interpretation
will encourage communities to exceed the minimum program
regulations thereby facilitating eventual clearance of ex-
tremely hazardous areas. We will also use the constructive

total loss approach on repeatedly damaged structures if the
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insured is willing to donate the land to government for
open space purpocses.

An illustration of the redirection took place a
few days after Hurricane Frederick. I sent a hazard miti-
gation team to the Mobile area for the purpose of assessing
what actions could be taken in rebuilding so as to mitigate
future damage from hurricane flooding. You know, I was a
Girl Scout and I had some of your folks in Charleston chuck-
ling last night when I said that Girl Scouts try to leave a
place better than they found it and that's sort of our motto.
It's foolish to rebuild a community the way it was after it's
been demolished. The team developed 21 hazard mitigation
strategies for the Mobile area. They range from recommending
stricter construction standards to identification of struc-
tures that could be flood proofed and others that should be
relocated. It identified areas of special concern and recom-
mended a comprehensive detailed plan to be developed for the
community that suffered the most devastation.

Because ©of my concern about increasing flood losses
and increased development in velocity zones, I have initi-
ated certain procedures that are designed to protect lives,
property and environmental features in these coastal high-
hazard areas.

First of all, I have accepted the recommendation

of the National Academy of Science to include in our flood
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insurance studies a methodology to calculate wave heights
associated with storm surge in communities threatened by
hurricanes along the Atlantic and Gulf Coasts.

In 1969, when FIA began it's flood insurance study
program and until recently, our studies were performed using
the still water surge level because a suitable and generally
applicable methodology was not available. FIA asked the
National Academy of Science to develop a uniform and generally
acceptable methodology for estimating the hundred year wave
crest. On April 15th of this year, the first studies using
this new methodology were published for communities along the
Alabama Gulf Coast. We selected the Alabama ccast because
of the recent flooding and destruction from Hurricane Frederick.

We are proceeding to include or add wave heights to
all our coastal studies; and this project is scheduled for
completion in all 1100 Atlantic and Gulf Coast communities
by 1982.

If FIA ignored using the wave height criteria, then
we would knowingly be creating a false sense of security in
coastal areas. Residents of coastal areas would elevate their
structures only to the still water levels and would not
be protected from the impact of waves from hurricances,

Furthermore, using still water levels has meant that
the insurance rates for new construction do not reflect the

full hazard tc which a structure is exposed to damage. By
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using the wave height crest levels, FIA will more accurately
reflect the hazard for all concerned.

It is encouraging to see communities such as Nan-
tucket Island and states like New Jersey and Rhode Island come
forward to request that this more accurate appraisal be expe-
dited for their areas.

Secondly, starting in late 1980, and this is very
ilmportant because it affects Charleston as well, flood in-
surance premiums for all new construction in coastal velocity
zones will be evaluated, rated and avproved in the central
office to make sure that preper rates are being charged and
that construction conforms to the appropriate elevations.

This step is being taken to assure that the government is
recelving adeguate actuarial premiums for the risk.

A third initiative is the change in our rules on
break-away walls in velocity zones and it came about as a
result of concerns expressed by local building inspectors.
Our present rules do not specify the type of break~awav walls
that can be used to enclose pilings in coastal velocity zones.
Many property owners have used solid break-~away walls which
have the appearance of being normal walls. As a result,
according to local building inspectors, property owners have
added habitable space in the areas behind the solid break-awavy
walls and below the base flood elevation making a mockery of

our regulations. It's difficult for local building inspectors
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to do continuous inspections of previously approved premises.
Furthermore, solid break-away walls can become detached
from a structure during a hurricane and create a serious
hazard; and more important, flood insurance rates are based
on the expectation that the damage below the base flood
elevation will be negligable, The habitable use of space
below the base flood elevation indicates that the expected
damages underlying the actuarial rates were underestimated.
This propesed rule which was published for comment
in the Federal Register on March 7th will prohibit the
use of solid break-away walls in these zones and will
alleow only wood constructed latice break-away walls in
coastal velocity zones below the base flood elevation. This
proposed rule will minimize the safety hazard posed by solid
break—-away walls, assure the accuracy of cur rates and ease
coastal communities problems of post-permit enforcement.
Lastly, FIA is working on a Coastal Construction
Manual to improve construction technigues in ccastal communi-
ties. This manual will advise communities on how to improve
foundations and connections and will provide for additional
bracing for piles and columns. It will give value for construc-
tion standards to meet the additional elevation reguirements
for wave heights. Much of the information in this manual was
verified by observation of damage following Hurricane Fred-

erick. The manual will be available shortly. However, we are
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prepared to provide technical assistance if local govern-
ments need it at the present time.

The Federal government has played a major role in
encouraging the rapid development of the coast. Recent
hearings on the Burton Bill have shown that the Federal
subsidy will amount to over $23,000 per acre for new devel-
opment. This subsidy assists with the installation of the
urban intrastructure, water lines, sewer lines, roads, high-
wasy, bridges, disaster relief and subsidized flood insur-
ance, as well as coastal flood protection. Such subsidies
tend to make development inevitable. I take little comfort
from the fact that the subsidy associated with flood insur-
ance accounts for only 7% of the total Federal subsidy.

To bring the Federal program in line with the
President's Executive Orders on floodplains and wetlands,
these are Executive Orders 11988 and 11990, very important
numbers for people who live in flood hazard areas. I've
initiated discussions with the other agencies involved in
these subsidies. Working together, the prospect of balancing
development with the natural hazards appears attainable.
Shortly, the White House will issue a letter requiring all
of these Federal agencies to enter into an interagency agree-
ment with FIA to assist in pre-disaster hazard mitigation

planning as well as post-disaster recovery efforts,

45



The Executive Orders, by the way, require that
Federal agencies very carefully evaluate the impact of any
projects they are asked to fund on coastal areas and flood-
plains, and if the answer is that it will cause development
in these areas, then most likely they cannot fund it; or if
they do decide to fund it, they must assure that it's devel-
oped in such a way as to mitigate the hazards.

Hurricane Frederick caused massive damage to the
Mcbile area. Few lives were lost due to the residents will-
ingness to evacuate probably because some had had first-hand
éxperience with Camille, but we must remember that Frederick
was an average size hurricane. How will we fare if we exper-
ience a severe hurricane, and if a severe hurricane hits the
East Coast where there is such extensive development, the po-
tential damage is staggering to contemplate.

Concerned scientists have been warning of the dangers
inherent in massive coastal development. Many articles and
books have reported the research findings related to this sub-
ject. Prudence dictates that these findings be incorporated
into the decision-making process of local governments, It's a
tremendous effort, but it has to take place at the local level
with the state and federal agencies providing assistance and
guidance. The FIA is prepared to do it's job in assisting local
governments in making wise decisions that bring into balance
desired development for the natural hazards in this the Year

of the Coast.
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BARRIER ISLAND DEVELOPMENT IN HARMONY WITH NATURE
MR. MARK PERMAR
DIRECTOR OF PLANNING

KIAWAH ISLAND DEVELOPMENT COMPANY

What I'd like to do today is build upon those
issues that were outlined by the previcus speakers with
particular attention to the first two gentlemen who spoke
in light of the theories and practical applications and
the lessons learned from those. I think the intent of Dr.
Armstrong in asking me to come here is to give you an
example of a develooment within the macro-approach that
was outlined by the previous two speakers. So, with that,
let me give you a little bit about what Kiawah is all about.
I work for a group called the Kiawah Island Company
which is developing an island, a classical barrier island
in a sense, off the coast of South Carolina and for those of
you that are not familiar with Kiawah, the relationship of
the island to Charleston is indicated on this graphic. The
island is approximately 21 miles from just about this point
to downtown Charleston; and unlike many other resort islands,
it is within proximal distance of a fairly urbanized area.
The island is a classical barrier island, many ex-

amples of which were outlined in the diagramatical pre-
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sentations by the first two gentlemen. The island is
approximately 10,000 acres in size. Of which about half
of that was identified suitable for development, actually
a little bit less than half.

The island was purchased in 1974 for a cost of
$17.3 million which compares with the gentleman before us
who purchased the island in the early 50's for $125,000.
So, it's a true representation of the increased value of
properties along the ocean particularly in this portion of
the East coast.

At that point, the owners that purchased the is-
land gave us a very direct charge in terms of direction
that we needed to take. That being, if we're going to go
about this in a way that would be commensurate with the
high quality in which they envisioned, we needed to take
time out up front and go about a logical analysis of what
the island would allow us to do, both from a marketing stand-
point as well as a natural-systems standpoint.

One of the first tasks that was outlined in our
work program, which lasted for a concentrated period of
over year in terms of initial intensity, and I might add
continues to this day, was to conduct an environmental anal-
ysis that would be commensurate with the obvious financial
and marketing analysis that would be correspondent to a

project like this.
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An interdiscipline group known as the Environ-
mental Research Center from Columbia took the principal
lead in this program; and the approach that was taken
would be commensurate with other major land developments
in that the methodology was known as the McHargian approach,
which essentially is to take the whole of an object, ex~-
tract all the key points in that element and dissect each
of those points in terms of your analysis, equate your
findings in terms of sensitivity to development and then
begin to assemble the pieces back together again in a way
which displays the relationship of not only smaller issues
within each of the elements that you extract, but the rela-
tionship of one element to another.

So, what you'll see here are several exanmples of
just that. Extracting the island into very distinct topics
of which there are well over 50 in maijor categories.

The first being a mapping and analysis of the
existing conditions as we first stepped onto the island.
This would include not only issues of locating man-made or
man-alterations to the island itself, (while keeping in
mind that there were but a handful of houses on the island
when we first stepped on it); but also the natural systems,
open fields, the tree coverage, et cetera.

This specifically is a mapping of tree coverage

and unique species forms. This not only includes a planned
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mapping or graphic expression as indicated, but the be-
ginnings of a series of sectional analysis all the way
down the island, to add to my opening remarks, the island
is an elongated piece of broperty about ten and one half
miles long and approximately one mile wide at the widest
point.

The key point to establish in these analyses are
not only generalized tendencies for particular topics, for
example tree coverage at this point, but identifying those
hot spots, or areas that are extremely sensitive to future
conditions. This is what is known as Sparrow Pond. It's
located in an area close to some fairly intense develop-
ment and was in a state,.as indicated, that was a rather
unhealthy natural condition.

An analysis of that showed us that it was ex-
tremely important to retain the edge conditions, the tree
coverage and low shrubs, in terms of any improvements that
we would make there. This is an example of retaining that
edge condition which is so critical to the ponding area
in addition to cleaning out the area, that is in the center
of the pond, and not touching the edge conditions at all
and making it not only an aesthetically pleasing environ-
ment but a much healthier natural system.

This is an example of a mapping of the subsur-
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face conditions which begin to get involved in not only
future structural elements on the island itself, but an
understanding of what the dynamics of the soils are for
select areas, that are sensitive or not sensitive for
future development. This site in particular begins to
express conditions that are similar throughout the island,
extremely low areas within the center of the island. This
area is not extremely sensitive to development; but you
have to be extremely careful in terms of disruption to the
water table. Again, not only from the island as a whole
but from the tree coverage that you hope to retain.

That's the same shot of that area that shows us
the present Inn complex on the island itself.

This is a mapping of the mammal habitats and
coincidental to this was the travel patterns for the is-
land itself, and again, secticnal analysis all the way
down the island in which we being to locate particular
species, their travel patterns, the population count. This
included not only the more familiar animals that you'd
find in a remote setting like this, but it also included
an inventory of wild goat herds, wild horses, other animals
that were previously domesticated that were left on the
island.

Inclusive of that were the loggerhead turtles of



which we are the only Federally licensed group to monitor
their patterns and we've done that since setting foot on

the island. One of the methods of doing this is locating

select hatchery sites during the breeding period.

Another example is mapping of historical sites
which not only included a historical analysis of the life
of the island since it was first populated, but alsoc the
beginnings of identifying probably the most dominant
historical site on the island, the Vanderhorst House.

This is a mapping of the morphology of the
beach itself. I think we enjoy a luxury that you didn't
see in some of the previous presentations in that our
beach is propegating. It's building up at a rate of about
five to ten feet as a minimum per year; and unlike some
of the other areas of development, our problems are ones
that may come to us in the future of ocean front lots that
are not as close to the beach at the time of original pur-
chase.

This is a specific mapping of potential break
points. Points, that for any number of reasons, are areas
not suited for intensive or even least intensive develop-
ment that we keep track of on a fairly regular basis. We
fly aerial photography of the island a minimum of every two

years, and fly the islands just for sight reconnaissance at

52



least every two months to see the changes in the dynamics
of the beach itself.

Now, all of this as well as many others that I
didn't bring with me need to come together in terms of
theoretical analysis and practical application of how to
proceed with development, This is a mapping of areas that
begin to address sensitivity for development in which we
begin to earmark those areas that are least tolerant to
future development to those areas that are best suited for
more intensive development. Based upon these findings, we
generated a preferred master plan which began to localize
land use, circulation patterns, and intensity of develop-
ment. The series of elements that are controlled in any
normal community whether it's a resort village like ours
or whether it's Charleston, they're the parts that you have
to address in future development.

We then began to identify the initial phase of
development. That portion which would begin to put Kiawah
on the map and begin to address our competition in a sense.
Zones one and two which are indicated on this graphic were
just that; and it's approximately 850-900 acres of land
which were best suited for development and allowed for a
location specifically tolerant of intense development.

AS you can see by this graphic, alsc part and

parcel to the plan itself, was the inclusion of a public

53



beach access area which is indicated in this slide and which
allows for not only immediate public access by people in
this area, but also would increase the accessability that
was not apparent when we first purchased the island. Kiawah,
at that point, was extremely inaccessible, and to date as

a result of this effort by both the public and vrivate sec-
tor, it is much more so.

At this point, we also begin to look at detailing
issues. Again, in a fairly graphic analysis, we are dealing
with theory here but it begins to address clearing limits,
in that we do not clear to the limit of the right-of-way,
we clear to those areas that are within the free-zones of
safety for traffic as well as the zones for drainage systems.

This is an example of just such an effort. At this
point, too, I could point out that the way we handle our
roadway system, in the sense the curb and gutter system
that we have shown allows for less clearing. We generally
control all the master drainage system under the ground or
in lagoons as opposed to handling it with open swales and
ditches,

This graphic beginsg to represent an area that may
be, by other development standards, problem areas--which are
the low areas or as the older dunes begin to become vegetated
due to the maturity of the island, itself, the valleys and

the peaks are still remaining on the island. The valleys,
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obviously, collect water in our problems areas. We have
chosen to use those and in u sense work with the natural
Systems and begin te locate recreaticnal amenities that not
only can handle our master drainage system, but can enhance
property values around it. So, this, again was a graphic
exercise to see how that could best take place.

I might point out that with working with nature,
you can have a drainage system that can withstand major
events like the proximity of the hurricane that came near
the area recently in which we dropped the water level and
the drainage system works 1like a giant sponge; and we can
begin to control water levels with weir fixtures like this.

We also beuin to look at housing siting analysis
in which we attempt to retain as much tree cover as possi-
ble. Again, handling many of the master drainage systems
by minimizing the disruption to the natural topography and
have combined access points to minimize the disruption to
the natural setting.

This is an example of actual design of the units
to mimic in a sense the tree coverage of that area most
sensitive along the beach itself angd the tertiary area of
the dunes where the wind swept oaks and myrtles are.

This is an abstraction of an eXercise that we go
through in which we begin to look at travel and distance

times and our effort there conceptionally wag to have all
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the key elements of the village (which is our method of
promoting real estate for the resort operation) well with-
in walking distance. So, that someone can come to Kiawah
and in this wvillage park their car and realistically be
within walking distance of all the major activities.

This is a graphic describing the first phase of
development which was & combination of our lot sales and
a housing sale program, Again, based upon the entry level
which is the resort village, itself.

Loaded with all that ammunition, in a sense loaded
with the theory that we were working with for about a year
and a half, if not mcre, we ventured into the market sys-
tem in 1976 with this first village. It's a very strong
element with our program in that we have these concentrated
areas in fairly intact locations such as this first village
in which you can reach all the key elements.

Central to that is the Inn, itself, which is
small in size but was extremely gracious in terms of fitting
into the natural environment,

Also included were the housing units that were
built by the Company around the Inn and by choice of most
property owners that bought these, they entered a rental
program that we administrate; and in a sense, the hotel is
more than just the hotel rooms themselves.

A small commercial area, the Straw Market, of a
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little less than 20,000 square feet. The golf shop and an
eighteen hole course. Again, taking advantage of the areas
I've already cited, The tennis and other accessory uses
such as bike rentals in which we encourage people to get
out of their cars and go bicycling for either destination
purposes or for your enjoyment; and the final element which
deals with pool and recreational facilities, and obviously
the beach facilities, themselves. That's one reason why

we located the village where we did.

I think one thing I really need to convey to you
is, we as a company can go through many years of theorctical
discussion and discussion by application; but unless you
can convey that to the people that actually put it in place,
whether it's the people that built this or whether it's the
people that built our Inn, we need to convey the attitude
about Kiawah.

Also, part and parcel to that is an informative
system that helps us begin to have self regulation in terms
of how people relate to the environment.

Going forward, we have a greater task before us.
Before, we were an unknown commodity, nov we are becoming
known, not only in the South Carolina area, but beyond in
the Midwest, the Northeast, or other market areas. Qur atti-
tude is to carry forward the same key elements of design

and the relationship to the natural environment that we've
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had in our first phase. This is inclusive of the next
eighteen hole course, the beginnings of what will even-
tually be a marina site on the northern side of the island,
and a town center. Some of the early sketches are indicated
by these graphics.

And I think, if I could sav just one thing in
closing, we feel that the methodology that I outlined here
is the real strength of what Kiawah is all about. We sell
Kiawah, We don't necessarily just sell individual housing
units or lots. Our strength is we sell Kiawah and how we
go about our business; and we feel that it is compatiable
to develop an island in a way that is sensitive to the
environment and financially successful. So, again, with
a shortened program, I think I've tried to hit upon the

key elements of what we're all about.
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