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FOREWORD

The Oceanographic Committee of the Nassau-Suffolk Regional Planning
Board voiced its concern and support for wetlands preservation on Lang Island
in 1966 with the publication of its report, The Status and Potential of the Ma-
rine Environment. This report also recommended the creation of the Regional
Marine Resources Council  MRC!. The major objective of the MRC has been the
development of a planning methodology for the optimum use of the marine re-
sources of Lang Island's coastal zone. This effort has been supported by the
Nassau-Suffolk Regianal Planning Board and the National Sea Grant Program. The
MRC research program has again emphasized wetlands preservation as a high pri-
ority problem area, and has stressed the need for planning guidelines to ra-
tionally control the use of those remaining wetlands that have not been de-
stroyed. As part of the process of guidelines formulation, the MRC sought in-
put from the representatives of local municipalities and the State of New York.
In order to profit from the experiences of those in other parts of the nation,
the MRC requested the help of the National Oceanic and Atmospheric Administra-
tion  NOAA!, and the result was joint sponsorship of this seminar on the state-
of-the-art of wetlands management.

The seminar was intended to present current research concepts and man-
agement tools involving wetlands to those persons responsible for developing
public policy decisions in the Nassau-Suffolk region. The program was designed
as an exchange of ideas for planners and administrators charged with the re-
sponsiblity of managing aur coastal resources.

I would like to thank the speakers for their review of the transcript
of the proceedings. I also wish ta thank Mrs. Eileen Retzger and Mrs. Eleanor
Carlsan for their efforts in preparing the proceedings for publication, and the
other members of the Planning Department staff who helped make the arrangements
for the seminar.

DeWitt Davies

Marine Environmenta1 Planner

Regional Marine Resources CouncilJanuary 1973

Dr, Lee E. Koppelman and RAdm. E.C. Setphan, USN  ret! worked in con-
junction with Dr. Robert Abel, Director of the National Sea Grant Program, NOAA,
and Mr. David Wallace, Associate Administrator for Marine Resources, NOAA, to
organize the conference. They were assisted by Dr. Edith G. Tanenbaum and Dr.
Clarke Williams of the Regional Planning Board and Mr. Charles Chapman of NOAA.





OPENING REKQKS

Dr. Lee E. Koppelman
Executive Director, Nassau-Suffolk Regional Planning Board

Good morning, ladies and gentlemen. I have the pleasure this morning

of introducing our County Executive, but I think one or two words are in order

to set the mood for today's symposium, and also to properly introduce our County
Executive.

The revision of the Suffolk County Charter in 1960 established the Plan-

ning function in Suffolk as a non-partisan endeavor. Under the first County

Executive, it was carried forth in that fashion. And with the current County
Executive, who served in the capacity of Supervisor of the Town of Smithtown and

Presiding Legislator, before assuming the position of County Executive, the non-

partisan image af planning was maintained. In fact, the coordination between

the former County Executive and the then loyal opposition was of such a nature

that the two gentlemen were dubbed the "Gold Dust Twins". This was an indication

of the integrity and the dedication to non-partisan and totally professional en-

deavors related to the planning fields

The comprehensive planning process in our area has benefited from non-

partisan action. We have one of the few regional plans that has been formally

endorsed and adopted by the County Government in which the plan was prepared. It

is the only plan that I know of in the State of New York that was similarly

adopted and endorsed by the Governor of the State of New York, and included as

that portion of the State Plan for the Counties of Nassau and Suffolk. Yet, I

think I would be remiss if I didn't point out that there is a partisan aspect be-

tween the development of a plan and the adoption of a plan. The then Presiding

Legislator had the courage and the integrity to place his political future on



the line; and campaigned for a program that had been developed by a previous

administration. This was before he had the title of County Executive.

While his personality is different from the first County E;cecutive, I

think it is significant that both gentlemen are with us today, and iiefore I in-

troduce our current County Executive, for one moment I would like tlute former

County Executive, H. Lee Dennison, to please take a bow.

It is indicative of the quality of government we have in. Suffolk County,

and particularly the integrity of these two gentlemen, that we are where we are

today. It is with a great deal of personal pleasure that I introduce to you the

Honorable John V.N. Klein, County Executive of Suffolk County.



SETTING THE STAGE

Hon. John V. N. Klein
Suffolk County Executive

My allotted portion of this auspicious Seminar, I have been informed,

in addition to extending a cordial welcome to this distinguished assemblage of

officials, scientists and concerned citizens, is that of a stage setter.

I have, according to the advance copies of the day's program, been

granted thirty minutes to set the stage for this Seminar. I assure you, it will

take considerably less. I want you all to know that I made very sure that the

lights were turned on, that the public address system is in fair working order

for a change and that the place was dusted properly as befits a Seminar of this

importance. So, by my calculations, by getting here early this morning I have

gotten the Jump on my assignment. I hope you are pleased with the accouanoda-

tions. If you are not, please direct your grievances to the County Legislature,

not to me. It is their hall, not mine, you see. So much for the first part of

my assignment here this morning.

I am very pleased to extend Suffolk County's welcome to the National

Oceanic & Atmospheric Administration -- I want you to know I spent 20 minutes

last night being certain that name came out right � the Environmental Protection

Agency, the Department of the Interior, the U.S. Army Corps of Engineers, their

consultants, the scientific community, planners, conservationists and represen-

tatives of industry here today.

Our focus today is on the problems of wetlands management, and I think

that is a very unusual, but important assignment. Our assignment will home in

on these problems from the point of view of elected and appointed officials of

all levels of government, the men and women vested with the authority to make



decisions on the use and conservation of wetlands. What knowledge of wetlands

must we officials have to make wise decisions? What research should be fostered

that will best aid that decision making process? What guidelines should be ap-

plied for sound management of wetlands: These are all questions that «re at the

root of our ob!ectives, and, frankly, finding answers to them at this point

could not be more timely, in my $udment.

What we are experiencing on Long Island is a microcosm of a glcbal phe-

nomenon. A high percentage of the world's population is concentrated 5n a thin

strand surrounding the global seas and oceans, upwards of about 70 percent. Ser-

ious environmental problems related to man's life and use of this narrcw land area

have been created by such population concentrations. Thus, I was pleased to see

the resolution adopted by the Second International Parlimentary Conference on the

Environment last June in Vienna, the operative part of which said, and I quote:

"Governments should enact legislation and prepare and implement programs to manage

more wisely man's habitation and use of urban, rural and coastal areas. Particu-

lar attention should be given to the interaction of urban and rural land uses with

the marine environment, notably wetlands and living resources dependent on the

world's coastal zones for sustenance."

I am going to make my formal presentation very brief and to the point.

We meet here today at what is practically the center of a Nassau-Suffol< region

encompassing an island l20 miles long and 20 miles wide, where no one i:x this en-

tire region is ever more than 10 miles from a magnificent, but fragile, marine

environment. And, we meet in an area that is acutely aware and very sensitive to

the myriad of ecological perils which confront modern man in today's society.

Moore than four years ago, threatened by unprecedented populatia», hous-

ing and industrial growth, the Counties of Nassau and Suffolk dedicated them-

selves to a quest for long-range planning to enhance, preserve and rest»re our

priceless marine environment. Long Island pioneered, first on its own, then with



the support of the National Sea Grant Program; zeroing in on four specific areas.

They include wetlands management, fresh water resources and wastewater disposal,

dredging and dredge spoil disposal and beach protection.

The Federal aid we have received in these fields is and continues to

be immeasurable, not only from a funding standpoint, but also from the expertise

and brain power that has been made available to us. The problems of wetlands

management are so complex and so perplexing that we, on a local level, must have

the cooperation and coordination of every level of government and science if we

are to succeed.

In Suffolk County this year, we are voting on a shoreline zoning review

proposal which will place in the expert hands of our fine Suffolk County Planning

Commission the right of review of any change of zoning, variance or special per-

mit by any municipality of land within 500 feet of our shoreline and estuaries.

This, I sincerely believe, will give this County a landmark breakthrough in pro-

tecting our shorelines. And, I might parenthetically add that that is a campaign

in which I am embarked in this political scene with a great deal of enthusiasm,

to personally try to convince the people of this County who will have the oppor-

tunity to vote, that they should do so in a positive fashion. I am sure you are

all aware of the continuing threat of the possibility of offshore drilling,

against which we have mounted a serious drive, and which remains quite uncertain,

but no less a dangerous threat to this area.

I also know that this is, indeed, an age of specialization, that scien-

tists must be free to conduct their studies in their own manner and by their own

means. But there is a dangerous gap developing here, and I raise my voice today

at this Seminar for the purpose of identifying it and warning against it,

There is, today, a crisis need for any Federal program which will result



in scientific findings being handed to those elected and appointed officials

charged with preserving our environment in such a manner that they can be read-

ily understood. This is not the time to get muscle-bound trying to decipher

some scientific jargon into everyday layman's language. I know when I speak,

after eight years in government, the last five of which have been super sensi-

tive in the field of environmental consideration; finding myself between two em-

inently qualified men of science explaining to me, diametrically opposed points

of view on the benefit or lack of benefit of aerial spraying against the gypsy

moth. As a layman who doesn't understand 40 percent of the vocabulary used by

those gentlemen, and as the man who is charged with the responsibility as to

making the decision as to whether we will or will not engage in that activity, zy

inability to communicate as a layman with the scientific community is a serious

problem, and it makes my responsibility that much more difficult and my decision

that much more risky.

It is the job of government to understand what the scientists are saying

and to take the kind of positive, quick action needed to keep us on course in our

fight for survival. Conversely, it is a responsibility of the scientists and

technicians to speak to us in government in clear and unmistakable la»guage.

If there is one point that I would like to leave here with ytiu this

morning, it is sirrply that to the scientists, we look for your expert advice and

interpretation of the specific problems, whatever the area or region of this na-

tion. Give us that kind of tool, and we, in government, will respond with ap-

propriate action. But anything short of that, I am sorry to predict, only helps

to further confuse local government officials into inaction, or into the wrong

act:ion.

I thank you for, first of all, your coming here; secondly, fcr the



opportunity to talk with you briefly. I hope I have made myself and my position

clear, and I look forward to a new kind of scientific-governmental future work-

ing relationship.
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INTRODUCTION TO THE MORNING SESSION

RAdm. Edward E. Stephan, USN  ret!
Chairman, Nassau-Suffolk Regional Marine Resources Council

Today the mountain has come to Hauppauge. The mountain is a large Fed-

eral agency with associates from all over the country, and Hauppauge has the
privilege of having them here.

I want to thank the National Oceanic and Atmospheric Administration for

their help in the funding of this session.

The first step here, and I think a first step around the country, is

this transfer of science in a usable form to the elected and appointed officials
that Mr. Klein has spoken of. I think we all agree that it is a FederaL respon-
ibility to assimilate, weigh and interpret scientific knowledge, and put it into
Layman terms. I think it is the local responsibility to apply the political, the
social, and the economic considerations that exist at the Local level.

I want to welcome the people from out of town who are here today. Most

of all I want to welcome the elected and appointed officials who are here, as we
try to start, this transfer from the scientist to the pubLic and to the elected

officials.

The elected and appointed officials are the customers. The customer

only gets what he wants, if he knows what he wants, and knows how, when and where

he wants it deLivered. In this case, this is the responsibility of you, the
elected officials. We hope you will contribute to this meeting by making clear,
at least in your comments afterwards, what you want, and in what form and when

and where you want it delivered.
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NATURAL VALUES OF WETLQES - PLANNING ELEMKblTS

John R. Clark
The Conservation Foundation

What are the wetlands? There are a number of definitions to choose from,
but for our purposes, let us define them as the developable shore lands under

the influence of salt water. Then we are, talking essentially about a problem of
land use, wetland use.

We must, of course, give attention to the contiguous bay water on the

outer fringe and to the adjacent drylands or backlands on the inner side -- those

lands that lie above the level of the highest rise of the tides. In this way, we
may give attention in p1anning to the boundaries of influence of both the sea and

the land and project the most complete and realistic view of our subject. We can
then account for all the variety of ecological influence and the major interac-
tions between the backlands, the wetlands and the contiguous waters.

The ecologica1 heart of the wetlands is this edge where the land meets

the sea. This is the richest, and the most essential and sensitive part, from
the ecological standpoint. The marshes have s definite function insofar as water

life is concerned, and the water has a definite function insofar as marsh ecology
is concerned.

Figure 1 is a simplified diagram of the way the marshes work to provide

the nutrients and foodstuffs that fish and shellfish require to feed and grow.
The basic food material is grown in the marsh -- grasses and other plants which
decay into fine particles that are washed into the water by the tides. Here the

particles serve as food for plankton, shrimp, and baitfish, which themselves be-

come the diet of fish and shellfish.

Vast numbers of fish and wildlife species living in coastal waters are

13



Figure l. A typical wetland food cycle.
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important to us for food, for sports and recreation, or for the inspirational

values we derive from the presence of a variety of wildlife. Hundred of spe-

cies are supported in some important way by the wetlands and the foodstuffs pro-

duced there. This feeding pattern is often described as a food pyramid, which

means a building process from the plant material at the bottom of the pyramid, on

up through the smaller life, to those that feed on the smaller ones, then to the

ones that feed on them, and so forth. In this way, the pryamid builds upwards

to support only a few of the largest animals in the sea on top.

A more detailed way to look at the process is as a closed circuit, with

cycling and recycling of the foodstuffs between the wetlands and the ad!scent

waters. Here the small plants are eaten and cycle through the invertebrates, on

to the largest fish or shellfish and then cycle via excretia and decomposing bac-
teria back through the system again. The whole process of life support for the

fish and wildlife in this area is actually a web of interconnection between the

kinds of life that live there and the vegetation itself.

The bringing together of all the food that is produced and collected in

the marshes, results finally in attraction to our coastlines of the populations
of sea fishes that we find so delightful, such as the bluefish, mackeral, fluke
and striped bass.

So, in the way of taking stock of the value of the wetlands, we may add

up all these valuable products, compile a physical inventory of the units of this

ecological system and establish for each of them a value. We have then to add

in the patterns of waterflow and of climate in order to get a true comprehensive
picture of the wetlands as an element in the broader coastal environment. Fi-

nally, we superimpose on the system the vital energy inputs, energy flow patterns,
and energy outputs of the wetlands ecosystem to provide its dynamic character.



The basic force driving this system is the sun. Its radiant energy provides the

energy necessary for photosynthesis, or plant growth, and for warming the earth,

air and water. Winds produce the waves and currents that stir and keep the sys-

tem moving. Tides enhance the water movement. River flows add more kinetic en-

ergy and bring nutrient supplies down from the land to nourish life ia the coast-

al zone.

How can one recognize the wetlands in order to properly take them into

account in land planning and management2 The principal way of drawing boundaries

on the wetlands is by recognition of the assemblage of plants growing there.

These are special plants that have developed a compatibility with salt water and

salty soils, which enables them to live in wetland areas where upland plants

would perish. This capability is based on complex mechanisms the pla:its have de-

veloped for handling the salt.

A great variety of hardy plants grow in the wetland areas of Long Island.

The most important are the grasses. Saltmarsh grasses are the major atlanta that

we use to identify a wetlands area. A person familiar with the botany of wetlands

can usually tell exactly where mean low tide or mean high tide line ia. He can

look at the assemblage of plants and draw a good set of tidal bounds. The soil,

also, has special characteristics and special constituents by which one can iden-

tify wetlands. But nothing is so simple to observe and to classify as the plants,

and this is the primary way it is done.

In most states, as in New York State, lands below mean high water are the

common property of the people. These lands are held in trust for the people by

the State government. Often the State as trustee will allow certain jiersons ta

make use of these tidal or submerged lands for various purposes. Often a roy-

alty of some kind is paid back to the people, via the trustees. Howe ver, almost
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never is this payment, itself, sufficient to compensate for the loss of benefits,

or the ecological damage that often results to these public wetlands in develop-

ment.

The problem is simply that in years gone by, we have not recognized the

true value of these wetland areas. The land above mean high water and above this

public trust domain is most often in private ownership and, therefore, available

for development � for direct human use � with only the usual constraints of

zoning, building codes, health provisions, and so forth, which often permit de-

velopment regardless of adverse ecological effects.

This current situation is perhaps the result of shortsightedness on the

part of our forefathers. Planning for the use of coastal lands would certainly

have been far simpler if the public trust doctrine had embraced all wetlands, in-

cluding those f'ooded by storm and high spring tides -- those that occur less

regularly than twice per day � or, in other words, all land that is under the

influence of all the tides. For now we are concerned with finding the average

line of high tides � mean high water. Finding the exact position of this line

is a frustrating experience and accomplishes only a legal purpose. How much bet-

ter it would be for us if the lines separating the private and public domains

had been drawn at the upper level of the influence of the sea -- at the highest

level of the highest flows. For now, we have to work within this arrangement.

To ecologists, it requires that we look very differently at the private and pub-

lic trust sectors of the wetlands, even though they are totally interlocked units

af a single ecosystem. It requires that we reach conclusions about the lower

part separate from the higher part in providing information to p]annera.

Land use planning for any seaside community must xeckon with the special

value of wetlands, both public and private sectors. Even though there has been
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no full-scale ecological study of wetlands, we are able to describe their pri-

mary values. Basically, there are four ma!or categories of value.

First, the wetlands supply food, shelter, breeding places, wintering

areas, and other functions for the clams, fishes, and waterfowl.

The whole ecosystem can be viewed as three units: l! the physical setting

of soils and so forth; 2! the biota of plants and animals, and 3! the energy cir-

cuits � the inputs of sun, wind, water movements, and the like. With the ele-

ments functioning together in natural harmony the wetlands ecosystem has a high

value. With any of these elements reduced, or functioning out of harnony, much

of its value is wasted. It is that simple.

In this section of the coast we have seen numerous examples o: mistreat-

ment of wetlands and we have observed the consequences. For example, there have

been extreme reductions in many of the fisheries' populations along the coast.

The collective fisheries off our coasts suffered a ninety percent reduction in

catches during the 1960's, completely collapsing certain fishery economies. A

substantial, but unmeasured, part of this disaster was due to damage to the wet-

lands. Our marine resources are very sensitive to environmental alter ation, and

they depend extensively on this wetland fringe.

We should aak ourselves what we could substitute for wasted wetlands.

perhaps we could switch to aquaculture or to foreign imports for our table fare

� shrimps, cia~a, Lobsters, fishes, and so forth. But there are many values of

wetlands for which we can't find a substitute, like the simple pleasures that

come from guet being out on a marsh or bay � there really is no substitute for

a great blue heron silently stalking its food, a black duck on the wing, ox a

striped bass on the line.

The second value category of the wetlands is their ability to purify the
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waters that flow over them. The marshes are flooded every day by the tide and

they, along with the submerged beds of aquatic plants, like eel grass, wigeon

grass, or sea lettuce, purify the waters that pass over them. They remove toxic

contaminants, and absorb the excess nutrients which overfertilize the waters and

turn them into a brownish soup ~ The water is purified as the harmful material

is removed by these plants and stored in their tissues to be released later in a

more beneficial way.

The wetlands also function to remove carbon dioxide from the water and

replace it with oxygen. Oxygen is, of course, one of life's vital substances on

which all animals depend, aquatic or terrestrial. For example, one marsh of 500

acres that the Conservation Foundation studied in Fennsylvania was found to gen-

erate 20 tons of oxygen per dayl

A substitute for this particular aspect of the wetlands could be expen-

sive tertiary treatment of sewage. Or, perhaps, we could give up and go some-

where further away to swim, water ski, or to catch a striper. However, these

are not really acceptable substitutes for keeping our coastal waters pure and in-

viting.

The third value is the protection that the wetlands give to the land it-

self. They decrease storm damage and flooding. Wave energy is greatly dissipa-

ted before reaching the upland or developed part of the shore -- as the storm

waves pass over the wetlands -- thereby lessening potential damage to our habita-

tions. Then too, wetlands assist in flood control. Marshes tend to physically

sponge up water as it passes over them, tending to reduce the flooding of the

shorelands,

Erosion is controlled by the wetlands, too. The marshes lying along the

front of the shoreland stabilize the soils with their roots and provide a firm
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shoreline. This works so well in nature that in certain places along the coast,

scientists are working to develop marshes where presently they don't exist, for

the specific purpose of stabilizing the shoreline. For example, there is an in-

stitute in Maryland, where botanists grow marsh plants in a greenhouse, and trans-

plant them to a marsh on the Chesapeake shore. Built of nine varieties of plants,

the experimental marsh stabilized a shoreline that was being eroded away by wave

forces. In this way, these scientists, working for the Nature Conservancy, have

found a natural process' the growth of marshes, to substitute for expensive bulk-

heads or other artificial structures. The Chesapeake Bay marsh builds.rs estimate

a cost of about $13 a foot for marsh stabilization of the shoreline a~ opposed to

$35 or $40 a foot for conventional rip-rap or wooden bulkheads.

The fourth value of natural wetlands is the inspirational vali.e they pro-

vide � the open space and scenic vistas that are so important to our state of

mind and our appreciation of what is around us,

Narshlands have a unique quality of beauty throughout the sea~.ons. An

undeveloped seashore is quiet and restful. The sounds and smells of t.he sea are

delightful. The bird life is exceptional. There is really no substitute for

these amenities. These aesthetic values are unique to the wetlands ar,d beaches.

They are felt by all of us, but they are elusive and difficult to measure and

to score on a dollar scale.

In summary, wetlands are productive of life and natural shore areas are

a powerful scenic attraction. But their eternal value is often threatened by the

power of the dollar -- development of shorelands can be most profitable.

Therefore, some hard decisions have to be made on the trade-of'fs between

natural and developed coasts. The easiest place to transact these trade-offs

is the marketplace. Consequently, we often are asked to place a dollar value on
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wetlands. Most ecologists and conservationists are dubious about the marketplace

being the right place for these decisions to be made -- we doubt that one can

really put a pricetag on the ecological, recreational and spiritual values they

afford. Nevertheless, wetland experts are prevailed upon to help assign dollar

values.

Recently, a statement of value of wetlands was done by the Institute of

Ecology in Georgia, where researchers have studied marshes for dozens of years.

They have figured the annual output of wetlands within a range of 100 to 2000

dollars per acre, per year, depending upon the type of use considered and the so-

cial ob]ectives involved.

In attempting to place a value on annual output, whether it is going to

be 100 or 2000 dollars, one must define the separate value categories. You can

consider the values for fish, shellfish and wildlife. One can obtain a separate

value for water purification, for handling the oxygen demand, or cleaning and

taking the inorganic nutrients out of the water. Or, one can try it from a

standpoint of basic energy, using a rule-of-thumb figure, say, 10,000 kilocal-

ories equal to a dollar -- which is about the average for energy on the market

today in the U.S. The total potential energy value then is the number of kilo-

calories that would be produced by a piece of marsh multiplied by the appropri-

ate number of dollars, Then too, shore protection can be added in as a kind of

insurance premium. Pinally, one could add in the amenities by finding some way

of calculating the value of a sunset, or a sweet breezep or & mallard in flight.

All in all, $1000 a year is not an exaggerated estimate of the potential output

of an. acre of wetland per year. One might then estimate the capitalized value

of wetlands. Based on a 5X return function, the production worth would be

$20,000 per acre.

21



It is interesting to compare this figure with what average f farmland in

this country produces. In 1970, it averaged about $80 an acre for 5! different

kinds of crops. A high estimate for 1972 might be $100 an acre, of «hich $67 is

the cost of production and $33 represents the net profit for the acr.. A capi-

talized value of $660.

Society looks to science for answers, and when we look into our bag of

facts, we find that we already know enough about the natural values ~f wetlands

to justify conserving them. However, we have nowhere near the amount of knowl-

edge necessary to justify altering them. We simply cannot write a safe prescrip-

tion for development of wetlands. Ecologists, asked to comment on development,

must answer with extreme caution because their data is scanty. They are reluc-

tant to endorse using up these wetland resources until our scientific efforts

have provided a sufficient data background to know just exactly what will happen.

At the Conservation Foundation, we have been studying this situation

with funds from the American Conservation Association. Our efforts are directed

toward establishing guidelines for preservation of the natural values of wetlands.

This is a beginning effort, so far, and we will not be through until next year.

As an example I am presenting a tentative list of constraints on site selection

for housing development of shorelands  Table 1!.

We have suggested stronger constraints on the wetlands themselves than

upon the adjacent lands. In the shorelands, those areas that are salt influenced,

it is usually not acceptable to build at all on shallow, submerged bottoms, whe-

ther the fill is dredged from the bay or obtained inland, because of disruption

to the aquatic environment. Those wetlands, marshes, swamps and the like that

are only periodically flooded should not be built on either, because they are

an essential food source for sustaining aquatic life, for flood and storm pro-
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TABLE 1. CONSTRAINTS ON SITE SELECTION FOR HOUSING DEVELOPMENTS IN SHORKLANDS

Shorelands

1! Shallow submerged bottoms, whether fill is dredged from the bay or
obtained inland, because of disruption of the aquatic environment.

2! Wetlands  marshes, swamps, and the like that are regularly or
periodically flooded!, because they are essential for sustaining
aquatic life and for flood and storm protection.

3! Dune lines: neither the fore dune nor the back dune, because they
are essential for protection of the shore.

Ad'scent Lands � Direct

able to build in such a way as to:
1! Adversely affect the watershed drainage into shorelands, either

surface or subsurface, or to cause erosion which results in in-
creased silt loading of the waterways.

2! Require the excavation of artificial waterways or the enlarge-
ment of natural waterways.

3! Pollute the shorelands, groundwater, surface water, or waterways
with any contaminants  organic or chemical wastes, thermal,
fertilizers, particulate or bulk solids, etc.!.

4! Adversely affect the natural biota of any protected shorelands
or adjacent lands  buffer zones are required!.

5! Pre-empt lands that are scheduled for protection as natural areas
 greenbelt, open space, sanctuaries, buffer zones! or that are
critical environmental areas but not yet scheduled for protection,

Ad acent Lands - Indirect

In the lands immediately ad]anent to shotelands it usually is not ~acne t-
able to develop in such a way as to require, stimulate or force:

1! Development of public service facilities  marines, shopping
centers, parking lots, etc.! that conflict with constraints above.

2! Building of roadways through shore areas that conflict with
constraints above.

3! Intensification of insect control  mosquito extermination, etc.!
programs.

4! Removal or alteration of dunes.

5! Dredging of waterways  channel enlargement, etc.!.
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tection, and for high aesthetic value.

Neither should there be any development on dune lines, because they too,

are essential for the protection of the shore. So much for the shorelands.

Now, on the adjacent lands, those that are immediately adjacent to shore-

lands and have a direct influence on them, we are recommending that care be ex-

erc'sed to prevent damage to the shore area from upland effects. We consider it

not acceptable to build in such a way as to: adversely affect the watershed

drainage into shorelands, to cause erosion which results in increasec silt load-

ing of the waterways, to excavate artificial waterways, nor to pollute the shore-

land ground water, surface water, or waterways with any contaminants, organic or

chemical waste, or bulL' solids,

We are particularly concerned that development not pre-empt lands that

are, or should he, scheduled for protection of natural areas, green belt, open

space, sanctuaries nr buffer zones.

These rules are strong but there are ways to live with them, One should

be able to develop land and capture something of economic value in the shore area

without causing significant harm to ecological func tions.

There are other rules that should be observed ir. planning which relate to

indirect, forcing, effects on these adjacent lands. There should not be any de-

velopment in the uplands that wauld act in such a way as to force, require, or

stimulate the development of public service facilities, shopping centers, parking

lots, and so forth, that conflict with the protective measures mentio'~ed above.

One shouldn't allow development that farces the building of roadways hrough shore

areas, nor that would require intensification of insect control programs with

taxi~ chemicals, or cause removal ot alteration of dunes, or dredging of water-



At the Conservation Foundation we believe that coastal zone planning

must start with ecology. Therefore, we are compiling planning data like this

for each aspect of coastal zone development and behind each set of constraints

will be dozens of ecological facts to back up each contention. We axe committed

to the philosophy that progress can mash smoothly with environmental protection.
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THE VALUE OF WETLANDS IN

THEIR DEVELOPED STATE, PART I

Robert Troutman, Jr ~
James D. Newton Co., Fort Myers Beach, Florida

Admiral, I appreciate the opportunity to be here today. I am totally

sympathetic with the problems as mentioned by County Executive Klein. I under-

stand them, as one who must deal with scientists, and with facts. I understand

very well what Mr. Clark had to say. I have become a big believer in the prin-

cipals of conservation, and I knew very little about them a year or two ago.

Today, I am going to tell you about a project in Florida, how it came about, and

perhaps how it relates to those of you planning for the coastal zone of Long Is-

land .

I learned last night that the Nassau-Suffolk area shortly after World

War II had a population of 250,000 people. Today, the population is about 2.5

million people � a 10 to one rise in. a quarter of a century. The same statis-

tics prevail in an area of the United States that caught my fancy about three

years ago -- the East Coast of Florida.

Broward County, Florida, adjacent to Dade and Palm Beach Counties had

about 60,000 people when you had 250,000. Today, Broward County boasts nearly

800,000 people and it is growing. This year alone it will grow about 80,000.

The thing that is interesting is that the great growth, and almost the entire

growth, started with a wetlands area and has been working inland. The growth is

caused by the influx of people from the north who feel that in their retirement,

they want to get away from the busy life and settle in a place that has sunshine,

is close to the water, and offers the opportunity of doing the things they have

always dreamed of doing. They have come in tremendous numbers, and there has
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been a great deal of development with essentially no real planning.

There was no such thing as ecology 15 or 20 years ago. 5o thought was

given to the value of wetlands in their natural state. Those who came sought

closeness to the sea, and they began living there. Any of you who have been to

Miami Beach will understand this. If you fly over New York City, you will see

concrete,snd more concrete. The people who had developed Miami came out of this

environment in New York. So, you have the same thing in Miami Beach and Fort

Lauderdale � one high rise after another, using every possible inch of ground.

The only two tracts available on Miami Beach sell on the basis of $10,000 a foot,

which turns out to be 2 million dollars an acre. There are four tracts in Fort

Lauderdale that have approximately the same asking price, approxitMtely 2 million

dollars. Developers have been forced to put people in the air, and make them

live vertically rather than horizontally. These conditions have made living some-

what less pleasant.

I am a student of the market place, and I realize that tl.e law of sup-

ply and demand in this country is such that all those people in the north and the

midwest who do desire to retire, want one simple thing. They want year-round

sunshine and water. Texas, California, and North Florida do not hive these amen-

ities. You have very limited supply and a fantastic demand, and t?,e East Coast

of Florida no longer has the supply. They have very little water frontage. De-

velopment there has been taking place 10 to 15 miles inland.

I became interested in this problem three years ago. I watched it like

a hawk for several years, and the thing was so clear, the demand st great, that I

wondered would it be possible to find another area of the United States that had

the same proclivities of sun and sea, and find an area big enough t:o develop a

community, a city, a town that had all of the elements that humans desire for a
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complete life, and to try to develop that area in a way that protects the public

interest. I wanted to see if it would not be possible in my lifetime to estab-

lish a community there that would be consistent with nature, that 100 years from

now, or 500 years from now, would be doing the job for mankind and for nature,

but at the same time would allow human beings to derive some direct benefits

from it.

This idea became a dream, and I started looking and finally found on

the West Coast of Florida an area of waterfront at Fort Myers, Florida, which is

in Lee County. It has every aesthetic beauty that a tropical area could have.

A 5000 acre tract of undeveloped land was available in the area. I went to the

owners of this land and told them what I wanted to do. The land consisted of

wetlands, marshes, and mangrove that had no aesthetic appeal, a billion mosquitos,

and all that. I knew that this could be the site of another Fort Lauderdale.

The area could have a potential population of 2 million people, as a tremendous

market in retirement housing i.s projected in Florida for the next 20 years.

The demand exists. I know we have the finest piece of remaining, unde-

veloped land in Florida. The question is how should the land be developed.

First of all, there is no doubt that this land is above mean high tide, We own

the land. We can do precisely what has been done at Lauderdale, with minor ex-

ceptions. The question remains, is that the right thing to do, and in the long

run, is that the most profitable path available to us?

looked to the government agencies for help irr determining what con-

stituted the public interest. I found that 10 agencies of government have a

right to express themselves on what we wanted to do. I went to each of those 10

agencies at the working level, to see the staff head of the working level, and

told them the following: "I have under contract, and under control, this very
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large piece of coastal Florida, and I desire ta develop it, and I desire to de-

velop it for a profit. I desire to develop it so that human beings cai live in

their retirement in the nicest way possible. But, in addition ta that I desire

to develop it in a way far future generations, because it may be the most sensi-

tive piece of Florida that exists."  I think Dr. Tabb will tell yau that I wanted

to do it in a way that nature's functions can continue to operate prop rly.! "I

also want to know the proper positon of the public in this matter. Ju,-.t what

should be maintained and preserved for future generations? Would you mind naming

to me a team of people in the proper disciplines who can evaluate the >ublic in-

terest? I must have people who cannot be prostituted because I pay them. Often,

hired professiona1s will produce a repart that says exactly what you want it to

say." We had to have people who would call it like they truly saw it. I asked

them to name a research team, and these agencies went to private groups, the Con-

servation Foundation, the Audubon Society, the Isaac Walton League, and then to a

number of the government agencies, and then finally down into the loca county

commission. They named a team of people, and one fellow's name was an everybody' s

list. His name was Durbin T. Tabb from the University of Miami. He was an ex-

pert in estuarine biology, and I didn't know what that meant at the tir>e.

We employed that team and from then until naw, they have been at work.

I have one understanding with them. I never want to talk with them until they

have done their study and made their recommendations and put them on paper. Then

I want ta know if that team of people, having evaluated the public intr. rest in

that area, would then sit down with people of equal competence in land planning,

engineering, architecture, and so forth, and see if they could devise a way for

this land to be developed, land which we could develop in the same fashion as on

the East Coast.
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A team was put together, and the team went to work. Mr. Philip Hammer

is our man in Washington, D.C. Mr. Hammer is, by business, an economic expert,
but by hobby, a conservationist linked with the Conservation Foundation. He

acted as the coordinator for this team of scientists and they worked for a number

of months, and at the end of December, they came up and said, "We are prepared to
tell you what we think ought to be done if you truly want to preserve this land
in the public interest."

By that time our land had gone from about a 5000 acre potential to about

12,000 acres. They said, "All right, if you stay true to this, we think you ought
to take out of your plan f' or use about 1,700 acres." That was the 1,700 acres

right on the water. They then said, "If you want to go the full story, take cut
an additional 1,300 acres." Again, this land was right on the water. That was

3,000 acres. This land was worth $10,000 an acre. You start multiplying 3,000
acres by 810,000 an acre and that's 30 million dollars. That is talking about

true money. This is not fictitious money. We were being asked by our group not
to use this land, and leave it in the public domain.

The State of Florida didn't have 30 million dollars to pay for the land.

The question was, would we be willing to take our finest land, 30 million dollars

of true value, 30 million dollars we could get in the marketplace, and preserve
it for all the nice things that Mr. Clark talked about earlier. That shook me up
rather heavily, and it shook up the lending institution rather heavily.

I started studying the plan that Doctor Tabb will explain to you,

Would we be able to get some aesthetic benefits from being able to look out on

mangroves rather than out on open water like they do over in Miami and Lauderdale?

Ve concluded that such an opportunity would turn out to be a sufficient plus that

will more than offset the loss of that 30 million dollars, because we are talking
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about a development with a density of three units per acre on a tract of 13,000

acres. That is about 40,000 units. If each unit sells for $30,000> total re-

ceipts amount to 1 billion 200 million dollars.

As far as I am concerned, 30 million dollars gets lost when y<>u compare

it with 1 billion 200 million. Doctor Tabb doesn't think in terms of these num-

bers. He thinks of nothing but what I was told, and that is the way th<>se bays

should be maintained far producing the animal life for future generations.

However, he shook us up for about 90 to 120 days, and convinc< d us that

in the long run, people will live happier amidst plenty of fish and bir<ls. So,

we are going forward with this idea of establishing a community with th< initial

input coming from people who had no interest other than ta preserve the natural

values for public use.

We have made much progress, and there is every reason for us o believe

that we are going to succeed. Dr. Tabb will explain how the team proposes to

save the environment. We take as gospel anything they tell us. I feel like Mr.

Klein felt, that the scientific community has a much greater responsibility, and

pretty soon they are going to have to come up with some answers. They i an come

up with 1000 questions, and their answers are going to have to be quali:ied, be-

cause when I start looking at 30 million dollars, I could very easily say, "Doc,

let's talk about this 30 million dollars. Just exactly how many sports fishermen

are truly enjoying those bays there? How many commercial fishermen are utilizing

the bays? Let's get the numbers right up on the table."

If those numbers came up right now, Dr. Tabb would lose out. He would

lose out because I have done a little toying around with some figures. I could

also say, "Doc, you want me to preserve «<angroves. You realize how man>' thou-

sands of acres are being preserved down in the Everglades?" I start thiaking of
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all the people working hard in Minneapolis today who are going to be denied

wonderful retirement on those 3,000 acres. If you have fust l0 people an acre,

that is a lot of people. So, he would lose out on those terms, But, he can

talk to me in terms of 500 years, and I will lose out.

So, we are going along with the scienti.sts, who admit they don't have

all the answers. They think they have studied this enough to believe they are

in the right direction, and if the governmental agencies are in agreement with

them, I am going along with the project, even though it could cost us 30 million

dollars to make it work.

Those of you here who are planners would call me a developer. There is

one thing for sure � those in governmental agencies never worry the big devel-

opers'~ They are powerful. They are strong. They are smart. They are working

nights while you are all working eight to five. They are never going to lose

out no matter how you direct them. They can take care of themselves if you can

direct them. The big thing is not to be carried away, It would be easy to say,

"Let's preserve all wetlands." That would be asinine. You don't want to pre-

serve every acre. Just how much should be preserved is the question.

I am a planner by nature. I believe in looking before you Leap. But,

I want to be sure 3 am right, and I don't believe the government ought to own

the whole coastal area. However, I don't worry about planners and the govern-

ment agencies being too tough, because one way or another, the developer is

going to accomplish it, because there has got to be development to meet the de-

mand.

33



34



THE VALUE OF WETLANDS IN

THEIR DEVELOPED STATE, PART I I

'Dr, Durbin Tabb

University of Miami Ferine Institute

Mr. Chairman, ladies and gentlemen. I think you can tell from Mr.

Troutman's previous remarks that his project in Florida poses some new problems

for the biologist members of the team he has described. He has passed the chal-

lenge to us and said, in effect, alright I believe you when you say developers

can do a more responsible job of managing coastal resources, show me how it can

be done.

The novelty of his offer lies in the opportunity it implies. Pious

statements about the environment have no place in our thinking when we really

come to grips with the question how can development be made compatible with

coastal resources? The gut issue becomes one of considering the financial in-

vestment being asked in order to safeguard the coastal bay ecosystem when we know

that we probably never will have all the ecological inputs to guarantee success.

It has been very difficult to answer his many requests for quantifica-

tion. It has been difficult to be as precise in our data as engineers might be,

for example. In. spite of our inadequacies, Mr. Troutman has offered us an un-

precedented opportunity to factor environmental data into the equation for de-

velopment and we are grateful for this opportunity to try a new approach and to

come to grips with the problems inherent in working out environmental alternatives.

I came here today with some reservations because, as Mr. Troutman pointed

out, Florida's problems seemed too different from yours in Long Island . However,

although the two regions differ in climate, they are somewhat similar in topog-

raphy and if we consider nangroves of Florida and ~porcine of Long Island as
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analogs of the marsh environment, then perhaps our story can be instructive.

I also accepted your invitation because I consider such visits a valid

part of the University of Miami Sea Grant extension program. Under Sea Grant we

have had an unusual opportunity to put together a team of specialists in differ-

ent scientific disciplines to consider more of the ramifications of coastal re-

source management than is usually done in conventional environmental research.

Now to the project at hand. For many years biologists like myself have

been responding to "environmental crisis." Whatever talent we had was consumed

by the day-to-day crises. All of us yearned for an opportunity to pull away from

these and to obtain a more realistic perspective on the larger problems of the eco-

system. Sea Grant offers that opportunity. It also affords us time to synthe-

size information from many different sources and mobilize the results into new

management innovations.

Projects like Mr. Troutman's give us a proving ground or demonstration

area within which we can apply our collective best efforts. If successful, as we

expect we will be, people can come to look, evaluate and adopt the prin iples for

other areas.

We have learned something else in the recent environmental crisis. Re-

search biologists do not have regulatory authority. This is properly ia the hands

of local, state and federal bodies. Nor do biologists make the ultimat decision

as to whether coastal lands will or will not be developed. All biologists can do,

other than their science, is to use their best judgement as to the econmic and

social costs of different development alternatives and to use moral persuasion to

see that all the alternatives are given fair hearing.

Mr. Troutman told you of his new-found realization that the view across

mangrove marshes and tidal creeks can become an economic plus. This has been one
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of our most difficult but rewarding tasks, that of showing how natural attributes

of coastal marshlands can be converted to economic advantage. Difficult, because

many of these attributes are aesthetic and involve such things as scenery, bird

life, solitude, etc. which are difficult to evaluate quantitatively.

Estero Bay is in southwestern Florida !ust south of Fort Myers and the

mouth of the Caloosahatchee River a ma!or drainage canal from Lake Okeechobee.

This region is essentially subtropical in character but does experience killing

frost occasionally. Estero Bay itself has been designated as one of Florida'8

coastal aquatic preserves. For this reason, development on its shores is watched

with extreme interest by the public and by agencies charged with maintaining the

pristine character of the system. The waters of the preserve are designated as

"Class II" waters on the basis of bacterial count and must remain suitable for

harvest of oysters for human consumption.

The major upland tract adjacent to and contributing runoff to Estero

Bay lies on a large peninsula of land bounded by the Gulf of Mexico in the west

and the Caloosahatchee River. Most of the upland lying east of Estero Bay is at

elevation less than six feet. Although all uplands  above the Mean High Water

Line! are in private ownership very little acreage had been developed.

During our initial survey we found that coastal marsh vegetation was

largely intact except for some locally extensive ditching to control mosquitos.

Red and black mangroves are the dominant saline marsh plants. A species of

"needle rush" called Black rush, Juncus roemerianus occupies nearly all the sandy

flat lands immediately landward of the mangrove forests. Further upland remnants

of pine and palmetto palm growths are interspersed with abandoned fields once

used for crops but now too salty to serve any agricultural purposes. Exotic

plants have invaded these fields with the ca!cput, Melaleuca leucadendra forming
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dense forests many acres in extent along natural drainage features. ri large shrub

called Brazilian pepper or "Florida" holly, Schinus terebinthifolius is another

conspicuous invader of lowlands. Both species have great tolerance to freshwater

surface flooding and some tolerance to salt with the holly invading the upper

reaches of coastal brackish water streams.

All islands in Estero Bay and the mainland marshes are cover'ed with man-

groves. Generally the red mangroves occur in areas which are flooded by daily

tides. These trees produce a dense root mass which, in time, raises a natural low

"levee" around the edges of islands and along tidal streams. Saline water from

high tides and freshwater during rainy seasons tend to be impounded behind these

levees and, because there is no dependable tidal flushing, to remain t.here until

evaporated during dry weather. Thus, the impoundments undergo extrerrres of salin-

ity. The dominant plant of these lower impoundments is the black man~,rove.

The red and black mangroves are known to be heavy producers of leaf ma-

terial. The reds drop as much as three tons of leaves and as much mor e weight in

seeds, bark and twigs from each acre of trees anually. This rrraterial falls into

tide water and is transported to the adjacent bays where, as detritus it. enters

the food chain along with the decomposing seagrasses and algae. The primary her-

bivores are nearly all detritus feeders in Estero Bay. Phytoplankton plays s

relatively minor role in the coastal bay ecosystems of south Florida. The most

important users of the decomposing plant material are oysters, crabs, commerci-

ally valuable shrimp and black mullet. The top carnivores of the Estero Bay sys-

tem are spotted seatrout which fill the role of blue fish in Dr. Clark's diagram

of estuarine food webs. Black mangrove leaves and coarser litter tends to remain

in the impoundments where the shallow water of ten becomes anaerobic. Only a few

very adaptable animals live in such areas but they are extremely abundant and
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provide a major food supply to wading birds such as ibis, herons and wood storks.

The most important of these specialized aquatic animals are the salt marsh mos-

quitos and their predators the nosquitofish, Gambusia affinis.

During our studies it became apparent that mangrove zonation around

Estero 3ay is not as clear-cut as is the case in tropical areas af the world.

Freezes, salt kills and hurricanes may cause spotty destruction of certain areas

of the mangrove forest and, depending on conditians at re-seeding, different spe-

cies may colonize the "killed" areas. Thus, plant zonation was described in gen-

eric terms as  l! mangrove forest �! black rush zone �! upland plant assoc ia-

tions for the purposes of describing the ecosystem functions. Having these major

zones described and, knowing how they functioned in relation to tides and rainy

season runoff it became passible to outline the ecologically most desirable al-

ternatives for development if the fundamental decision was made by responsible

agencies that development might proceed . Earlier research had indicated that

black rush and terrestrial plants were insignificant contributors of detritus

to the bays. Thus the most desirable alternative was total preservation of the

mangrove forest and the entire submerged botto~ of Estero Bay and associated

aquatic areas. Zf this could be accepted by the upland owner, and the quality,

volume and timing of upland runoff could be preserved mare-or-less intact, the

bay should cantinue to function in a near-natural way,

Even though virtually all the mangroves were in private ownership, Mr.

Troutman examined the economics of our suggestion for preserving the mangroves

and found that the project he visualized would be viable on that basis. Once

this decision was made we embarked on the second or quantitative phase of our eco-

logical investigation and, at the same time, began. to contemplate how the mangrove

forest night be physically separated from developed uplands and how the runoff from
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the uplands might be intercepted, cleansed and spread laterally so that it would

enter the bay system across the broadest possible front.

The result of our thinking was a plan for a broad "Interceptor Waterway"

which would follow the natural meandering of a chosen contour  e.g. + 1.8 feet

MSL!. This waterway would intercept runoff, which would thus be spread laterally

along the contour and would spill over the seaward edge of the waterway after a

certain residence time, passing as a sheet through the mangroves. It was thought

that the waterway should be placed in the black rush zone. I't would have no deep,

uncontrolled access to tidal creeks so that it would be, in effect, a meandering

lake with some connection with tide only at high spring tides. Its seaward edge

would be built to a uniform height where the dredging crossed deep natural creek

channels.

Nutrient removal would be accomplished by aquatic plants and plankton

during the prolonged residence of freshwater in the waterway and wind would be the

major water circulating agent. The experience of raising shrimp in ponds indicates

that the waterway should be no less than 400 feet wide and no deeper. than six to

seven feet to insure aerobic conditions in the waterway under given loading of

nutrients. The nutrient handling capability of the waterway is such that sewage

must be disposed of separately and this is being planned. Nutrients in runoff

which originate in an urban development will be intercepted, diverted and "pre-

scrubbed" in large development lakes and then the. runoff will be permitted to enter

the interceptor waterway where it will be further bound by biological agents before

flowing seaward.

A planned spring tide intrusion into the waterway for a few days each

month will permit some nutrient removal in the form of fish and invertebrates.

There has been some critic ism of the "Interceptor Waterway" but we see it as a
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workable buffer between development and nature preserves. Outright purchase of

uplands to serve as a buffer zone simply seems unworkable to us in view of the

fact that 1.5 million acres of upland "buffer" in the form of Everglades National

Park has been insufficient to guarantee the ecological integrity of Florida Bay

and estuarine areas of the 10,000 islands in southwestern Florida.

We now are engaged in collecting the all-important tide data which will

allow us to choose the land contour along which the seaward edge of the Interceptor

Waterway will run. At the same time we are studying the seasonal changes in phys-

ical and biological character of Estero Bay. These data, gathered in pre-develop-

ment times will become the "yardstick" against which future performance of the

total development water management plan will be compared.

Assuming that there are basic similarities in topography and biota be-

tween southern F]orida and I.ong Island, perhaps what I have described briefly here

will be useful to you. This is my hope. Thank you for the invitation, Admiral

Stephan.
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FCOLOGICAL/BIOLOGICAL STATF OF THE
ART FOR WETLANDS MANAGEMENT

Dr. William Aron

Office of Ecology and Fnvironmental Conservation, NOAA

Ladies and Gentlemen. I have almost an exactly opposite reaction from

Doctor Tabb and 0!r. Troutman. There is a certain conceit in being in Washington,

and when Admiral Stephan asked me to come here I said, "Sure. It is great. I

would be happy to come." But, after listening to some of the people here this

morning and to the sessions we had last night, I think all of you should recog-

nize, and I think, also, the people in this area should recognize, that they are

very lucky to have the quality of people as Admiral Stephan, Dr . Koppelman and

t' r. Klein. And, all of you, I think here today have, I think, a pretty funda-

mental grasp on the problem at hand, a fundamental concern, and I am not sure

that the «ise men of Washington really can bring very much new insight to you.

I think you do recognize just how complicated the problem is and, at the best,

we can share with you some of our own ignorance and hope perhaps we can do bet-

ter in the future.

I think the biggest thing has already occurred. The biggest thing has

been, I think, the recognition and concern about the health of the wetlands.

After hearing some of the talks, I feel very much better about what is going on,

but not so very happy about being here myself.

It is fairly clear that from all points of view � biological, economic,

esthetic, etc., the wetlands are extremely valuable properties. The aim of most

management programs must be the maximization of benefits for the broadest spec-

trum of users. Management techniques tend to apply some form of cost/benefit

analysis to the problems at hand in the development of alternative engineering

solutions to engineering problems. For example, in considering a new model car



and its production, our knowledge base is adequate to provide a reasonable esti-

mate of the costs for specific modifications as opposed to the probable benefits

of increased sales. Even here, however, an industry with both considerable ex-

perience and an excellent lmnd on the pulse of national taste could produce an

Edsel.

Dealing with the problems of the wetlands is, and I am sure ycu will

all agree, vastly more complicated than building a new model auto~obile. The

user groups for the wetlands, while possibly fewer in number than our automobile

owners, are shockingly more competitive in their demands for right-of-way than

even the most callous of Brooklyn taxicab drivers. Measuring the cost � and

one must understand my own bias � any use of the wetlands vill involve some

costs -- is even more difficult.

The extremes of wetland "management" range from total protection  basic-

ally abstention! to uncontrolled development  let the devil take the hindmost!.

From my own point of view, nei.ther of these approaches means management. They

are, in fact, the antithesis of management. Management implies consemation,

and conservati.on of our wetlands involves the rational use of this most important

natural resource for the broadest possible user community. Rational us.e further

implies a certain baseline of information � a degree of knowledge that would

permit predictions to be made of the consequences of specific actions. What

happens to the wetlands with the establishment of a new town, a new supertanker

port, a marina, etc.?

Where do we stand on this baseline? What knowledge do we have., and

what knowledge do we lack that either permits or fails to allow reasonably ac-

curate predictions about t: he consequences of environmental alteration?

We have some knowledge of the kinds and numbers of plants and animals
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that live in the wetlands. We know something about their life histories, we

know somewhat less about their interrelationships to one another and to their

environment. We know the general consequences of acute change � filling in a

particular wetland removes a specific proportion of spawning area for a number

of species � � the traumatic rains of agenes can substantially destroy popula-

tions of soft-shelled cl.ams. These are important kinds of knowledge, but they

are only the surface skin of the onion which must be penetrated if we are to

really understand and manage the coastal zone.

I feel our biggest concern must be focused on the chronic but highly

evident problems rather than on those that are acute. We know that a certain

trivial amount of cyanide is lethal, and we can comfortably accept rules and

regulations that keep cyanide out of our food and drink and generaIIy out of our

swimming water. We also know, on the other hand  it says this on every package

of cigarettes! that smoking ain't very good for you. The action impact of this

knowledge is somewhat hard to measure -- until for a few  and hopefully only a

very few!, it is too late.

We can easily avoid the kinds of environmental degradation that char-

acterized our early use of the wetlands. This degradation largely reflected a

lack of understanding, rather than malicious abuse. We could not, in the early

days of our development, realize that in this land of plenty, any of our natural

resources were truly finite. We used what we needed, when and where we needed

it, with the full expectation that our course of action was reasonable and totally

consistent with national goals. Ve now know otherwise. We have seen the first

glimpses of our future, glimpses that scream a warning and have already evoked

a new environmental awareness. We have reacted, and in some cases possibly

overreacted, to a wide variety of environmental activities such as nuclear power



plants and new port facilities which are pointed at the wetlands. In any case,

it is fairly clear that the new and ma]or changes that will occur in our wetlands

areas will only occur after careful consideration of their environmental conse-

quences.

Chronic problems can be divided into two general categories. The first

may be best described as "creeping pollution". An excellent example of this is

provided by the changes which have occurred in the kelp populations of the Los

Angeles area. The kelp are extremely large marine algae found along t'ie coast.

They are harvested commercially and processed for a number af importan: chemi-

cals, including the alginates that are used in most of the ice cream wi eat.

Perhaps more important than their commercial harvest is the fact that he kelp

form a protective forest for a large number of marine animals that are of con-

siderable economic and recreational importance to the southern Califo~iia area.

During the past 50 years the kelp have been disappearing at a rate of

about one percent per year. While the year to year changes are virtua.'.ly unde-

tectable, particularly in light of the normal variability of biologica. popula-

tions, the fact that the long term decline has occurred is irrefutable . Few

people can get excited about a trivial decline. However, the combinat. on of in-

creasing populations, increasing leisure time and declining availability of sport

fishing spots has finally caused a recognition of the facts, recognition in this

case apparently coming early enough to reverse the trend and restore  we hope!

these kelp forests and their associated inhabitants to health.

I am sorry to take you off to the wetlands of California, but unfor-

tunately that is where I have found the best data to demonstrate my point. The

loss of the kelp has been attributed to the increasing burden of sewag» and other

pollutants in the southern California area. The ability to detect the changes
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and document them in a meaningful scientific manner depended upon the past avaf!�

ability of baseline information -- a knowledge of the kelp forests of 50 years

ago, along with some of the estimates of their regular population shifts, Un-

fortunately, such baseline information is rarely available for other parts of thc

country or for other kinds of plants and animals. This point is vital to t!ie

management of our wetlands.

Even with the best of intentions and the finest technology available,

one must confess that our knowledge of the ecology of wetlands is inadequate   o

forecast the long term impact of "srv~ll" changes. We do not know, for exampl»,

the possible significance to the health and well being of a wetland subject to
an annual temperature increment of 0.5 degrees centigrade as the result of ther-

mal effluents from a power plant. The change is small compared to the daily

perturbations brought about by tidal action or the much larger changes between

seasons. We do not know the long term significance of raising the levels of

heavy metals, chl.orinated hydrocarbons or n«trients. Ve have insights provided

by the ac~te cases -- the deaths of people in Japan from mercury poisoning, the
failure of. a number of birds to reproduce because of high levels of DDT and re-

lated compounds in their body tissues, or the eutrophication of. certain waters

because of massive increases of phosphates and nitrates. A total failure of

production of any species is spectacular and noticeable and can stir action,

hopefully in advance of the point of no return. What about the consequences of

an annual one percent decline in fertility, a decline which would have to be

measured against normal population changes that may exceed 500 percent during

short time intervals for many marine species? I see this as a fundamental proh-
l.em in the ecologi.cal management of the wetlands. I see this as a problem withou..

any short term solution, probably without any solution at all, except for the
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establishment and maintenance of ecological baselines to provide the earliest

warning possible for otherwise undetectable damage. This warning will hopefully

come in sufficient time to take remedial action and restore the afflicted popu-

lations.

The second category of chronic problems may not, in fact, be correctly

termed as "chronic". The problem may best be defined by asking the question,

"How much is enough"? We know how much space people require for residences, how.

much is required for a refinery, a factory and a marina. We don't kno~ how much

wetlands are required to maintain a viable population of striped bass c r any

other species that may use the wetlands as either a spawning or nursery grounds.

Let me illustrate this point by taking you out to the west coast again, to Alaska

and the pink salmon fishery. Our data base is excellent and shows that there is

an enormous variability in the numbers of pink salmon between successive spawn.�

ing runs. The variability in numbers is paralleled in an inverse way 1 y vari-

ability in size � a low number of fish can be correlated with fish of larger

size. The result is that the variation in total poundage between successive

spawnin.gs is small. This suggests the view that the availability of fc od in the

open ocean is the prime limiting factor, rather than the extent or availability

of spawning areas.

The fact is that natural systems are far from perfect, and on» of the

compensatory techniques for this imperfection is the overproduction of young.

As a youngster, growing up in Brooklyn, but spending summers in Long Beach, I

fished my heart out for striped bass. In six summers from 1946 to 195]., I

caught three stripers � � as many as most of my friends. The fish were just not

available. I doubt that anyone of you would argue that the state of our wetlands

today is better than it was more than 20 years ago. The facts are, however,
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that striped bass, a fish that depends very heavily on the wetlands for criti-

cal phases of its life history, are more abundant than ever. Why? We just

don't know, and this ignorance is a major reflection of the kinds of problems

facing the wetland manager who must decide if any area is to be set aside for

industry, residences, or as a wildlife refuge. It is a problem that makes the

management on a county by county basis somewhat less than adequate, particularly

when you realize that a striped bass caught off Cape Cod may have been born in

waters i'ceding Chesapeake Bay. Local management is important � but all of you

must realize that the local plans, no matter how excellent -- no matter how well

implemented � are doomed to failure in at least some of their aspects if adj a-

cent counties and even some not so adjacent states do not coordinate and develop

compatable rules and regulations.

find this talk a hard one to close -- the ecological knowledge gap is

so large. While one could assign basic pessimism to the tone of this discussion,

I do not have a pessimistic view. While we know less than we really need for

totally successful management of our ecosystems -- we know enough to begin. And

begin we must.
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LEGAL/ECONOMIC STATE-OF-THE-ART FOR WETLANDS MANAGEMENT

Dr. Robert Bish

University of Southern California

I am here today to inform you of work that we have completed on Puget

Sound in the State of Washington over the last four years, under Sea Grant spon-

sorship. I will also be on the panel this afternoon and will deal with some of

the more detailed questi.ons of management planning. While some of this material

might more appropriately be placed according to the titles of each session, the

division I have selected will permit a more coherent presentation in terms of what

we have learned in the Puget Sound area.

In l969, a group of social scientists, primarily economists and politi-

cal scientists began to look at Puget Sound to find out: l. what kind of uses

were being made on the land-water interface; 2. what kind of uses could be pre-

dicted to be demanded or made in the future; 3. how decisions were being made,

and 4. how to predict the consequences of different types of legislation that may

be enacted on shoreline management. Puget Sound, far those of you not famiI Iar

with 't, is about 1500 square miles in area. It has about 2000 mi.les of shoreline.

There are no channels less than 150 feet deep. Most of. the central sound is 600

f'eet deep. Ten ma]or rivers empty into the Sound. The total population of the

surrounding area is only about 2 million people. It combines very urbanized areas

with very rural areas, with extreme differences in income between urban and rural

counties,

Puget Sound, in some respects, is not a good comparison for Long Island

because Puget Sound is not in trouble in terms of pollution or development. There

is a lot of undeveloped shoreline and there are very few people. I st.ill think we

have learned some things that bear very direct1y upon what is happening on shore-



linea, and we have done some of the first empirical research to find out what is

happening in shoreline uses.

Forecasts predict that 60 to 70 percent of the United States population

will eventually be located in coastal counties. Usage patterns become very im-

portant. Historically, the reason people located at the land-water interface was

primarily because of low transportation costs, good access up-river to inland

areas where natural resources could be obtained, and good access by ship to other

countries, or other coastal areas. With the development of rail transportation,

cities developed away from water as well, but, in general, most of our develop-

ments still remain in the original locations � at the land-water interface�

usually in estuaries where you find flat land, and where some of the most produc-

tive agricultural lands are located. These are the areas that were most easy to

develop for industry and related transportation needs.

There is no question in our mind that the early demand on shorelines was

almost exclusively, if not very heavily, dominated by what we would call produc-

tive, or derived-demand activities. In other words, producing a product, and then

the product is sold for consumption. Production activities are primarily industry,

ports, and all economic activities that we generally look at as producing income

and jobs, however related to the products they produce.

We were very concerned in regards to what was happening in terms of trend

in the Puget Sound region. We took 21 categories of uses � various kinds of fish-

ing, transporation, agriculture, industry, housing, recreation, port facilities,

management and resources, dredging, filling, sewage control, and so on. We de-

veloped physical measures for each of these uses that showed some effect of their

impingement on water resources, Then we looked at the rate of change in the uses

to see what was happening from 1950 to 1970, and what we could expect to happen in

the future.
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The most significant thing that we discovered was that from 1950 to 1960,

and especially from 1960 to 1970, the rates af growth of our derived-demand ac-

tivities, our traditional marine resource users, such as fisheries, such as port

areas required for port usage  not necessarily tonnage, because cha~ges in tech-

nology may be used to reduce the area needed! � all of our former traditional ac-

tivities � were growing at lower rates than activities we associate with direct

consumption, such as recreational usage, commercial housing  multi-family housing

and condominiums! or single family housing ta same extent. People were using the

shoreline area directly for satisfaction they received from it, and they were

not using the shoreline area to generate income.

This is also shown for mast of our pro]ections for the future. Some of

the things we expect to be critical issues in the future are: l. more commercial

housing developments; 2. increased demands for parks; 3. increased demands for

wildlife refuges; and 4. increased usage for power plants. These are uses, with

the exception of utilities, that are very much direct consumption. They are the

ones growing the fastest.

On the other hand, it has traditionally been viewed, at least in the

northwest, that the activities that cause the most problems are the uses for pro-

duction activity � the pulp mills, the disposal of municipal sewage � the more

traditional activities. We have very little data to know or predict, for instance,

the impact of intense residential housing. The problems are similar to those con-

fronting Durbin Tabb and Robert Troutman in their development of a residential com-

munity.

These kinds of issues are quite consistent with what is going on in the

rest of the economy. More leisure time and services and higher incomes has led

to increased use of natural resources. Because of a possible four-day work week,
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there may be even a greater increase in leisure time to spend in second family

homes along with a tremendous expansion of water related recreation activity,

partially because of changing technology and the reduced cost of outboaz'd motor

boats, which makes boating accessi,ble to people with relatively lower incomes.

In fact, we are forecasting that in the future, an increasing number of

location decisions are going to be made in relation to residential amenities

rather than job location � with jobs following qualified labor forces rather than

vice versa. We see some very great changes in terms of economic development pat-

terns in the future that are really going to cause problems for areas like Long

Island, which is outside of New York and provides a relatively desirable environ-

ment of low density living, and where firms are relocating at a rather rapid rate.

The problem will be maintaining the quality of environment which people demand as

the initial reason for decentralizing to those areas. We don't know a lot about

these problems except that we can predict they are going to happen.

I vill discuss more this afternoon on. why we predict they are going to

happen in spite of what planners may prefer, or what some people may prefer as al-

ternatives. The one thing that we found out in Puget Sound is that the political

system as presently organized was not very responsive to the changing demands.

The politi.cal system was traditional in the sense that traditional marine users�

fisheries, chambers of commerce looking for industrial sites, port commissions�

were the interest groups that were the best organized, that had the ability to

deal with county planning commissions and state agencies to express their prefer-

ences. On the other hand, citizens desiring direct consumption uses of shorelines

were not well organized.

We concluded that a lot of the instability in the political system deal-

ing with shoreline management results from the increased demands by non-organized
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groups. We found that this sort of instability forced many decisions into the

courts.

An important thing that we discovered in gathering all our data to make

forecasts is worth pointing out here, rather than waiting until this afternoon.

It is the nature of the information on which planners and governmental officials

based their decisions. Most of the information was produced by adversaries, or

by advocates for a particular program or policy. In other words, the port dis-

tricts produced the information on how much more area they needed for ports.

One of the conflicts that we studied in depth was the proposed develop-

ment of the last large undeveloped estuary into a major super port. Another study

area was the development of a smaller estuary for recreational housing. Both con-

tained wetland marsh areas that people wanted for development. In each case, the

information that was readily available was produced by people with a stake, a very

strong stake, in one direction or another. In virtually every case, the organized

groups were able to marshal their information more effectively. If you want in-

formation, you can go to the Carps of Engineers or your local port district. This

is almost it in terms of where you will find information on port development.

In analyzing the data, we found that it would be extremely difficult, if

not impossible, for the planning organizations, at least in the county and the

State of Washington to challenge data provided by interested parties. They did

not have the technical expertise to determine whether data was good, bad or what

it meant. They had to rely on outside consultants, and sometimes the outside con-

sultants were not producing better data than anyone else. Data problems can be

extremely difficult. For example, for port development, foreign trade was fore-

cast as related to G.N.P. by the Corps of Engineers. However, the correlation of

foreign trade with G.N.P. is not very good. If you look at the goods part, not
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the services part of G.N.P., you get much better results. The results of the

two forecasts can be significantly different. Use of 1'.N.P. data biased esti-

mates of increasing foreign trade, and hence, needed port lands, upward consid-

erably.

In the Pacific northwest, there is also a tendency to make forecasts

when the economy is going up towards a peak, and you can ]ustify a development.

If you make the forecast when the economy is declining, you can say you don' t

need anymore development of any kind. All of the "official" studies used for

planning shoreline development in Washington were made when we were headed up

the peak, naturally Leading to conflict with those who preferred less shoreline

development. These kind of data problems can be very serious. I think that you

will have to try to take advantage of the expertise that exists, not only in con-

sulting agencies and in-house people, but you can call on the university, where

you can find people to take an independent look at data that is produced. It is

a lot easier to attack existing data than to produce original data. However, you

should be hesitant to rely on any single data source in any of the decisions that

become extremely important.

By looking at all the planning agencies, we found those that didn't have

any in-house staff to deal with technical data really couldn't determine what

kind of data they should use or not use. I think you will find this increasingly

important, not only in areas of biology or marine science, but in areas of

straight economics, such as the generation of taxes and the costs on local gov-

ernment generated by a development.

This covers, in very brief summary form, some of our initial findings in

the Puget Sound study. This afternoon, I will try to draw some conclusions, or

some implications we found for the planning process that you may find useful as
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local planners. I imagine you recognize the trends in land use that are hap-

pening, although you will find very little hard data from people looking at

shorelines. We would expect the trends we identified are similar all over the

United States.

In California, the more urbanized regions are finding the same trends in

a much more advanced state. Consumption activities, rather than port or produc-

tion activities, are really becoming dominant. There is virtually never a pro-

posal now for a production activity on undeveloped shoreline in Southern Cali-

fornia. Productive activities are looking towards technology for offshore air-

ports. Offshore facilities are being considered not only off Santa Monica, but

off Chicago, and in other areas as well. It looks 1ike much more activity will

ultimately be moved offshore rather than placed onshore. The technology exists.

One thing that is nice about productive type activities is that yau have a much

greater potential range for substitution before you get your final product, and

floating platforms of various kinds for productive use will avoid many of the

problems an shorelines that result from disturbing marshlands and wetlands. So,

it is not only a questian of developing a wetland, or not developing a wetland.

It is more a question of what can you get sa that you may have some minimal de-

velopment in consumption type activities, such as residential housing and recre-

ation, while moving industrial or derived-demand activities into other areas.

I think some of these questions will be relevant questions on Long Is-

land. Puget Sound, of course, is a different situation and our problems aren' t

as serious as yours. The trends we identify, however, are going to be extremely

crucial here on Long Island, as well as in Puget Sound and in Southern California.
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AFTERNOON SESSION � OPENING REMARKS

Dr. Robert Abel

Director, Office of Sea Grant, NOAA

My pleasure at being here this afternoon is quite double because not

only is it certainly an honor to be able to participate with such an ecologically
active community, but I can't help relating to my only previous appearance on

Long Island about two years ago. In fact, it is almost exactly two years ago when

I had the honor of being banquet speaker for one of the largest and most active

conservation groups � not yours, John -- about a little less than an hour's drive

from here and, of course, I was on the other side of the fence at that time. You

see, I was being introduced, in this case, by the gentleman who had founded the

society.

Now, as everyone here knows, conservationists are, very passionate, de-

voted people and this gentleman was certainly no exception. He rumbled to his feet,

launched into a heartfelt dissertation about the general subject over which the

society was meeting and 20 minutes later, he finished what he had to say. Then,

apparently oblivious of what he had been asked to do, he sat down, which would

have been all right. I mean, anybody can simply get up and announce himself and

tell what he is going to do. Unfortunately, in this case, the emcee, the chair-

roan of the day's proceedings, sitting beside me at the banquet table, forgot that

he had a live microphone in front of him and in a stage whisper, which was heard

clear across the auditorium, he said, "Oh, my God, the stupid creep forgot to in-
troduce the speaker."

You know, at that point, you might think that there would be a certain

amount of pressure thus evolving upon the speaker. Actually, it is just the op-

posite, because, at that point, you see, I could have gotten to my feet and sung

the first two stanzas of Cod Bless America and no one would have known the differ-
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Now, of course, I am on the other side. This is my chance at retribu-

tion and it is not an opportunity that I will fail to take advantage of.

In a more serious vein, I am attached to something called a National Sea

Grant Program, which was alluded to by Mr. Klein this morning and described sa

eloquently by Durbin Tabb and Bob Bish.  Fellows, you made your million dollars.

You can relax for the rest of the day. That's off the record, of course.! This

is a federal granting program and, of course, everybody knows what a federal grant-

ing program is. It is a great big flaccid money bag. Right? Wrong!

This program has a mission. Missions are accomplished by people, and if

they are going to be successful in said accomplishment, they must be talented

people and they must be dedicated people. The program is very active in New York,

at least as much so as in any part of the country.

Why? Well, in order to tell you best, perhaps, I should simply capsulate

by singling out two of all the people who really deserve the attention, but in

this case most particularly. The Nassau-Suffolk County Planning Board came to us

with a proposal ta perform an extraordinarily complex series of investigations

and reports respecting the ecology and practical translation into man's needs for

Long Island and Long Island Sound which, incidentally, culminated in this enormous

series of 14 volumes available through OeWitt Davies of the Marine Resources Council.

When the proposal was first suggested to us in the office, it was that

complicated that we, frankly, didn't know quite how to handle it. Fortunately,

we has a philosophy. This hypothesis was that when in doubt, you cannot go wrong

in backing Ed Stephan and af course, it is pleasant to relate now, having the re-

port on hand, that the hypothesis was more than borne out by the results.

There is, also, a very large scale institutional program underway, unique

in this state in two ways. First, it combines, under the adroit, skillful leader-

ship of Doctor Donald Squires of the SUNY system, 20 universities and colleges in
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SUNY and Cornell.

Secondly, it is unique in that it encompasses the aquatic environments

in both the Atlantic and the Great Lakes. Again, an extraordinarily complicated

system.

We are very proud, therefore, to have in the network these two gentle-

men and, of course, their colleagues and that is why, you see, I am particularly

happy to be in Vew York State this afternoon,

One of the most delightful aspects of this meeting has been, to me at

least, the recognition of a partnership so essential for solving the kites of eco-

logical problems enumerated this morning. I refer, of course, to the «lliance be-

tween federal, state and local government. The first section of this afternoon's

session is, as you can see from your program, explicitly addressed to this partner-

ship.
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PRESENT GUIDLINES FOR WETLANDS
MANAGEMENT AT THF, FEDEPAL LFVEL

Warrent T. Olds, Jr.
Regional Supervisor, Division of River Basin
Studies, Bureau of Sport Fisheries and Wildlife,

Northeast Region

Thank you, Dr. Abel. Good afternoon, ladies and gentlemen. It is, in-

deed a pleasure and ar. honor for me to be with you today, and particularly to
participate with such an elite group.

During the morning session, the stage has been ably set regarding thc-

nature, value and importance of wetlands to man's environment. This afternoon,

I would like to discuss with you, in general, the present guidelines for wetland

management at the Federal level and, specific;]1;, the responsibilities of the

Fish and Wildlife Service, Bureau of Sport Fisheries anc' Wild<ife. The Federal

level of wetland management is generally lirrited to those acres held to be a

I'ederal responsibility by the Constitution, such as regulating interstate corn-

merce, entering into treaties and other internationaj agreements, protecting

the public trust, and other similar constitutional functions.

I am sure that ycu are aware of the important role fish and wildlife re-

sources ancl their associated habitats, including wetlands, have playecl in this

great. nation of ours. Prior to the coming of European man these resources pro-

vided most of the basic necessiti.es for the American Indian, such as food, cloth-

ing, shelter, tools, etc. Upon the arrival of European man, these resources

continued to provide many of his basic needs even though he brought with him

domestic plants and animals and other materials from a more technical society.

As our country has advanced through time, fish and wildlife resources have main-

tained a very important role in our civi1ization. Today they are one of the

most important, if not the most important, indicators of the health ana well-

63



being of man's environment,

As a reflection of this importance, the Congress has passed numerous

pieces of Legislation dealing with the protection and management of fish and

wiLdlife resources. Section 2 of the Fish and Wildlife Act of 1956 probably

represents the best declaration of National policy with respect to fish and

wildlife and their supporting habitats. "The Congress declares that fish, shell,�

fish and wildlife resources of the Nation make a material contribution to our

national economy and food supply, as well as a material contribution to the

health, recreation and well-being of our citizens;.......; and that properly de-

veloped, such fish and wildlife resources are capable of steadily increasing

these vaLuable contributions to the life of the Nation."

In past years, wetland management including preservation, development

and rehabilitation has primarily evolved from the standpoint of managing fish

and wildli.fe resources. Programs for wetland management at the Federal level

have been generated from or authorized by the following Congressional Acts  not

all incl.usive!:

1. Fish and Wildlife Act of 1956

2, Fish and wi.ldlife Coordination Act.  Act of 10 March 1934!

3. Act of 2 September 1960 establishing cooperative research and train-

ing units

Migratory Bird Treaty Act  Act of 3 July 1918!

5. Migratory Bird Hunting Stamp Act  Duck Stamp Act, 16 March 1934!

6. Migratory Bird Conservation Act  Act of 18 February 1929!

7. Act of October 1961 authorizing additional appropriations for ac-

quisition of wetlands and other waterfowl habitat.

8. Soil Conservation and Domestic Allotment Act  Act of 27 April 1935!



limiting Federal assistance for wetland drainage on farms.

9. Federal Aid in Wildlife Restoration Act  Pittman-Robertson Act. 2

September 1937!

10. A series of special acts relating to establishment and maintenance

of numerous national wildlife refuges and ranges administered by the

Secretary of Interior, and others relating to protection of game and

fish resources on other Federal lands.

ll. A series of acts relating to protection and management of fish and

wildlife resources in conjunction with water resource development

projects.

12, Wilderness Act  Act of 3 September 1964!

13, Land and Water Conservation Fund Act of 1965

14, Estuary Protection Act  Act of 3 August 196S!

15. Endangered Species Conservation Act of 1969

16. National Environmental Policy Act of 1969

Through these and other Acts, the current system of wetland protection

and management has developed at the Federal level. This system includes the ac-

quisition of wetlands  i.e. National Wildlife Refuges, Waterfowl Production

Areas, National Parks, National Recreation Areas, National Seashores, National

Forests, etc.!; establishing protective easements; federal aid to States for ac-

quisition, management and research; promulgating and enforcing regulations; and,

reviewing and reporting on federal or federally licensed or assisted water re-

source development projects.

It is the latter segment of this system or program which I think will be

of the most interest to the group assembled here today. The first Fish and Wild-

life Coordination Act, dated 10 March 1934, established the first Federal policy



toward fish and wildlife conservation associated with water development pro!ects.

It required that the Fish and Wildlife Service be given the opportunity to use

federally impounded waters for Federal fish cultural stations and migratory bird

nesting and resting areas. Also, construction agencies were required to con-

sult with our predecessor, the Bureau of Fisheries, on provisions deemed neces-

sary and economically practical for passage of fish at any darn constructed by

the Federal Government or by a private agency under a Federal license.

Prior to this Act the Congress established a national policy for the con-

trol of navigable waters with the passage of the River and Harbor Act of 1899.

Section 9 of this Act required congressional approval for construction of any

bridge, dam, dike, etc. across any navigable waterway. However, if the proposed

structures were to be constructed under State authority in a single State, the

Chief of Engineers could give approval. Section 10 prohibited the creation of

obstzuctions to navigation, except as authorized according to plans recommended

by the Chief of Engineers. Section 13 of this Act, known as the "Refuse Act",

prohibits the deposit of refuse in navigable waters of the United States or trib-

utaries thereto, except that flowing from streets and sewers, or under permit

from the Chief of Engineers. Section 17 provided that: the Justice Department

should co~duct the legal proceedings necessary to enforce the provisions of Sec-

tions 9 through 16.

The "Fletcher Act"  Public Law 16-72 dated 10 February 1932! classified

recreational boating as commerce in relationship to defining navigable waterways.

The Act of 14 August 1946 amended the Act of 10 March 1934 or the first fish and

wildlife coordination act, and authorized the Fish and Wildlife Service to pro-

vide assistance to, and cooperate with Federal, State or private agencies in

planning for fish and wildlife at any pro]ect that impounded, diverted or other�



wise controlled any stream or body of ~ater. It also provided for making pro-

ject lands available for administration by Federal and State fish and wildlife

agencies.

In August 1958 the current Fish and blildlife Coordination Act amended

the Act of 14 August 1946, by inserting provisions relating to recognition of

the vital contributions of wildlife resources to the Nation, the increasing pub-
lic interest and significance thereof and to provide for equal consideration of

fish and wildlife resources in water development planning. It also included in

Section Z  a! that any public or private agency conducting works under a Federal

permit. in any stream or body of water should consult with the U.S, Fish and Wild-

life Service and the appropriate State agency with a view to the conservation of
wildlife resources.

Now, there was a decision of the Fifth United State Circuit Court of Ap-

peals in a ruling dated 16 July 1970, regarding the Zabell-Russell versus Tabb

case, where the court ruled that the Secretary of the Army could legally refuse

a permit on the basis of. conservation. The court further ruled that the denial

of a permit to fill privately-owned submerged property did not constitute taking

of private property without just compensation since the waters and underlying

lands are subject to the paramount servitude of the Federal government, which the

Submerged Lands Act expressly reserved as an incident of power to the Commerce

Clause.

Later, in a case here in New York, the U.S. District Court of Southern

New York ruled on 30 July 1971 in the case of U.S. versus Baker, that tidelands

and tidal marshes are part of the navigable waterways subject to the provisions

of Secti.on 10 of the River and Harbor Act of 1899. And in this case, the defen-

dant was ordered to remove the rubble and fill placed in such marshes without a

permit.
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Now considering the foregoing succession of Federal legislation and

court rulings, the Fish and Wildlife Service has been able to intensify its ef-

forts and accomplish more to protect and preserve wetland fish and wildli.fe

habitat. In order to accomplish the objective or conserving this Nation's dwind-

ling wetland resources, the Service has developed a continually stronger policy

relating to the review and presentation of recommendations regarding proposed

federal or federally licensed or permitted projects in the water resource de-

velopment field. However, the Federal jurisdiction is limited to areas seaward

of the mean high water line.

Recently, we have requested that the Corps of Engineers jurisdiction on

the East Coast be adjusted to the mean of the higher high water as it is on the

Pacific Coast. We haven't heard a response, but this was just a recent letter.

Possibly, that might be a means of extending the line of protection above the

mean high water line, where it currently is here on the East Coast.

Now, you are all aware that shorelines and wetlands are being subjected

to increasing degradation, whereas the availability of these resources is ex-

tremely limited. The result has been the continued and usually irreversible re-

duction of our valuable shorelines and productive wetland areas. In order to

maintain optimum public values and to meet tuture long-term needs, the continu-

ing destruction or loss of these areas for non-aquatic uses must be and should

be restricted or prevented,

A possibility here might be the pending coastal zone legislation, which

could be at least a parti.al solution to the problem.

Where appropriate, the Fish and Wildlife Service considers the following

factors to ascertain whether the public or private works are acceptable and can

be accompli. shed without significant damages to fish, and wildlife and the en-

vironment.
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First, the project originators must clearly demonstrate that any pro-

posed works which involve the alteration or destruction of valuable estuarine

or wetland areas are water-related or water-dependent; there are no alternative

upland sites available, and there is an overall public need.

Secondly, any proposed works which are determined ta be acceptable uses

of public aquatic or wetland resources must be desi.gned, constructed and oper-

ated in such a way aa to minimize adverse impacts on fish and wildlife and the

public interest in the waters and adjacent lands.

The Service will object to or recommend against proposed projects which

directly or indirectly degrade wetlands identified in the Fish and Wildlife Cir-

cular 39, entitled Wetlands of the United States. This was first published in

1956 and later reissued in 1971.

The Service will, also, object and recommend against projects which are

not designed to prevent significant damages to fi,sh and wildlife resources and

their associated habitats, and those that do not utilize upland sites as altern-

atives to wetland areas and to assure the protection of adjacent wetland areas.

At the present time, the Service does not have published formal nation-

wide guidelines for the review of applications for Federal permits to perform

work in navigable waters of the U. S. However, specific guidelines for this pur-

pose are being formulated and should be complete, at least in draft form, in the

near future. I also understand that the Office of the Chief of Engineers, in

cooperation with the Council on Environmental Quality and Department of the In-

terior, is presently preparing revised regulations for the review and processing

of permit applications'

In summary, the Fish and Wildlife Service, Bureau of Sport Fisheries and

Wildlife, along with other bureaus of the Department of the Interior has broad
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responsibilities to protect the public interest in. all areas sub]ect to Federal

jurisdictions. This public interest includes, but is not limited to, factors

such as conservation and use of fish and wildlife resources, maintenance and

improvement of water quality, aesthetics, general recreational use, water supply

and preservation, restoration and maintenance of ecosystems. To fulfill these

broad public responsibilities, the Service is continually reassessing its policy

and programs in an effort to achieve maximum effective results.

There probably will be some questions regarding some of these pieces of

legislation that I have discussed and the Service's Program, but I think at this

point I will defer and let the next two speakers present their part, and we can

cover any questions at the discussion stage.
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PRESENT GUIDELINES FOR WFTLA'WADS
!'LANAGEP!XNT AT THE STATE LEVEL

Arthur W. Brownell

Commissioner, Department of Natural
Resources, Commonwealth of Massachusetts

I c< me to you today, in a sense, not as a biologist or a scientist, but as

an administrator of a department t'hat is trying to develop, manage and regulate

the natural resources of the Commonwealth of,'fassachrrsetts. I come to you as a

conservationist, an enviroz mental ist, a preservationist and a person that is ac-

tively involved as an advocate of the environmental revolut i.on. T!iat position

gets me into problems. Sor~ct.irrres you wis!r you cculd be the advocate, ard many

times you are pirt'. in the position of the mediator nf the envixcnmental people,

on the one hand, and tire deve oper on the other.

We have, I think, a proud lristcry in Massachusetts when we L<r»k at your re-

cent Wet.land Protection Acts and nur programs, but it goes mac.'r furth«r back

than many of us ever reaj i."ed. When we look at our early history and the Colon-

ial Ordinances of 1640 and 1646, it was the intent of the colonists to protect

these wetlands. The colonists had the right to pass over private property for

fish and fowl, but really it was much more t1<arr that at that timr..

Their whole liveI ihood was in t'his area, particu! arly, in Hew England an<',

significantly, in Yassachri, . tts. Becarrse of. the poor roads and poor transporta-

tion, we li.ved verv «lose -- ar«' our agricult ure, as i t is somewhat today, was a

major user < F t!re marsh and ou. f i shirrg industry developed along with it; but

changing times occut rec'.

Increasing populatiorr, better transportation, arid the occurrence «f the

industrial Revolution caused oirr ci t ie., and major towns tn expand into wetland

areas and tidal fl ts. Nany werc fiHed and developed � most of the City ot

71



Boston today was once a tidal flat, and many people wish it still was.

This development and the lack of concern for the wetlands and our total

shoreline kept up until the early nineteen hundreds. People started to take a

look around and see that something was happening and everything wasn't really as

they remembered it. Bridges, houses and roads were taking the place of beautiful

msrshes. When we look at what happened in Massachusetts until the early nineteen

sixties, all of the publications talk about state government in Massachusetts and

haw it initiated the protection of the wetlands. That is totally incorrect, for

it wasn't the Commonwealth that initiated the program of trying to regulate wet-

lands, it was a town on Cape Cod which was greatly concerned because a great deal

of its land was salt marsh. A local by-law regulating development was passed.

The idea that we could regulate development grew, and two years later, in 1963,

we passed what is called the State Dredge and Fill Law, which stated that before

anyone could alter any of these wetlands, they must apply for a permit.

We also rea1ized, at that time, that this was an after the fact situation.

It was something that yau reacted to rather than acted on. You were looking at

a fi11 project, a development proposal, and you could place restrictions on it,

but you couldn't stop it; but we also knew that there was very little information

available on all of our wetlands, and two major studies were designed and funded.

One was a very cursory look at all of our wetlands to see how many were left,

how many wetlands were under some type of protection, how many were in some type

of public ownership, how much land was being affected by development, and what

cauld be done about it. We also knew that we needed some biological information.

Studies were started in our Division of Marine Fisheries to give us the biolog-

ical information needed to go into the courts of Massachusetts, if need be, to

substantiate the restrictions on the preservation of these marches.

Our Wetlands-Fisheries Study was completed in 1964, and it demonstrated that
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our dredge and fill law was not the answer, because we had only one percen.t of

the total acreage of coastal wetlands in the Commonwealth of Massachusetts under

some type of protection, ancl that there were approximately 60,000 acres of very

irrportant wer.lands for shel] fi..hilig, hurlting, and arlother area of great importance,

the aesr hctic v" lue. In 1965 we passed what is now called tire wetland protection

Act. wlrich aI laws the Commissiorrer of Natural Resources, after due prccess of pub�

lie hear ir.g, to restrict the coastal wetlands within our State.

A decision was made at that time when we filed the legislation, tlrat we would

rather go with some type of a regul;itor; authori ty, ever. though we had the autlror-

it> to acquire lands. Ne felt it wculd be much faster and much more productive to

use tire regulatory authority rather than the outright aequi sit ion to preserve these

coast; t. w~- t 1 ar»i, . 4'e ha; e extended this and now «1 1 c f our wetlands are involved

in on  i or m ot another, with sorre t> pe of regrt Late ry or prot ecti on lar passed by

our St.ar.e.

ln 1955, we also Iia<1 tire In]and h'et land Predge ard Fill 1aw. The sarr» ttrir.g

l appcrir d here as r'occurred wit'h the coastal areas. ke 1 nund that the dredge

r ill lar wasn' t adecuate enough, 4e did a study cf the irland wetlands and, then,

in 1968, p'issed our Inland Wetland Protectiori Act. Action had to happen at. the

local level, ar.d many of these coastal and inland wet1and areas were being ac�

qui red hy l.ocal conservation corrrmissions with the help of the Commonwealth in re-

irrbursemerrt. and federal funds. Municipalities also developed flood plain zoning

or diriances, and coastal regulations as far as wetland facilities was concerned.

t;hy t iris instead of acq»isiton fur>ding?

It w=s felt, at that time, that 60,000 acres of coastal wetlands, wr uld cost

approxirrately 10 tu 15 million c!ollars to acquire over a time period of l0 to 15

years ~ Also, the ownership pattern of the coastal wetlands in the State is very

di f ficult to undersr.and. Many of our large coastal wetlands were p«rchased by



companies in the 1800's. At the local company picnic or outing the companies

had each year, small marsh lots on the order of 20 by 20, or 20 by 40 were given

to the employees, and many of these lots are still in existence today. People

have been, believe it or not, paying taxes on many of these lots for 20,30, or

even 40 years. Another key decision at that time regarding the regulation is

that this land would not be taken out of private ownership. It would stay in

private ownership and not in public ownership. It would stay on the tax rolls

and would be producing, though very small indeed, taxes for the local community.

There was also the thought of what form the regulations or the restrictive

orders should take. We felt that it should be positive and not negative, be-

cause the real question arises as to the taking of private property without com-

pensation. The restrictive order should make it clear that things could happen

to the land, that it could be altered; but always realizing that this was a pro-

tection act, and the intent of the people and the governor in the legislation

was to protect the wetlands and not destroy them. So, we said that agriculture

could be carried on, that recreation facilities could be developed, that hunting,

and fishing and shellfishing could all be carried an, but that some alteration

could take place, limited in scope, but it could take place. But then, the law

states that "You shall not alter, dredge or f i 1 1 any o f that marsh that would

destroy the biological and nutrient and aesthetic value of that area".

How does it work? Because it sounds very complicated and when our good

attorneys presented this many years ago, I think we all said the same thing;

but what we tried to do was bring all of these interests together, knowing some

of the legal constraints that we were faced with and also knowing that someday

this order would be tested by someone and a decision would be made by the Supreme

Judicial Court of Massachusetts. So, it is negative in many of its respects.

What have been the accomplishments of the restrictive powers under our Act?
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At the present time, we have 23,000 acres of land that have been restricted in

16 municipalities along our coast' involving 9,200 land owners. Of these 9,200

land owners, only 14 have made appeals on the restrictions. There has been one

case that has gone to the Superior Court of P.,~ssachusetts, and the Superior

Court has ruled against thc Commissioner of Natural Resources, Many of you have

seen that case � S. Volpe Construction Companv versus Arthur V. Brownell. That

case was not appealed, We left the finding as it was and we did not appeal it.

So, to date, there is still no decision by tI e Supreme Judicial Court of Massa-

chusetts and we feel that that finding against the Department cn that particu-

lar restriction affected just a small part of our total program. I't was only 27

acres out of a total of 23,000 acres under restriction.

We felt we did not want to appeal it because of certain !egal characteris-

tics of the Master's Report whic! was held on IIiat case, and this case and this

finding only dealt with one pa~t:icular restrict.ion,

Hearings have been !lead maps have been drawn and the restrictions will be

recorded within t!.e next two months on an additional 43,000 acres.

Of this total, here are roughly 12,800 acres of co .stal marsh, 5,500 acres

af barrier beach, and 7,200 acres of tidal flat.s. Our law that says we can re-

strict coastal wetlands says "Contiguous wetlands' or Contiguous areas", and I

think we have to be discreet. in that, but in some cases I think we are going

beyond the coastal marsh, and we are restrict.ing approximately 18,000 acres of

contiguous inland wetlands. This gives you the total of 43,000 acres which are

distributed among ll communities and 8,100 land owners.

When this is recorded, all of the major coastal wetlands in Massachusetts

will be restricted. We vill just have four small areas left in the southern

part of Massachusetts and, then, the real complicated areas in the Boston area

that we are investigating right now.
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Now, what about this question? Our restrictions have been well accepted

and have been positive, but what about this restriction versus acquisition idea?

would like to touch on that.

Yes, the restrictions have been faster than what we could do with outright,

acquisition. By the next couple of months, we wij 1 have restricted 67,000 acres

of coastal inland and contiguous lands. It has been much less costly � as I

said earlier, we thought it would cost us 10 to 15 million dollars in 1965 to

purchase the 60,000 acres of coastal wetlands alone. To date, it has cost us

approximately l million 380 thousand dollars to restrict these 67,000 acres of

land, or $20.60 an acre which includes all of. our estuarine study work that has

been done by our Division of Marine Fisheries,

There are disadvantages to restriction, for there is no public access to

t.he land. The land is still in private ownership and also, the land can be al-

tered; not very much, but it can be altered.

Of course, the advantages of acquisition over restriction are that. the land

is ir. public ownership, that. there is public access to it, and that it is pro-

tected. I have to say that the only way for the actual preservation of any wet-

land or any area is not through regu!ation, but in acquisition, in the public do-

main or by a private conservation environmental group.

But why has the program been so successful? We talk about the biological

value of our mars»es, We talk about the lack of biological information. I

state to you, today, that while the program has been successful in Massachusetts,

it is not because of the biological value of the marsh. Success is based on the

aesthetic value of marshes and although that is never written into any law, and

probably never will be, the true value of a marsh is just what you see and the

selling of this concept, which I think we have done in Massachusetts, is why our

program has been so successful.
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>tost of our. marsh is assessed at a very low value. Also, another reason

why we have been successful is that the marsh stays under private ownership. The

right of l.and ownership is very important, but so is the education process, The

education process carried on by not j ust. this Department, but all of the enviz'on-

mer,tal groups and agencies in the Commonwealth � the Audubon Society, Conserva-

tion Foundation, the Conservation Law Foundation and many, many others � who have

worked with us is a means where you can get right down to the people, the resi-

dents ot the community, for the support from the local elected officials and ap�

pointed officials that you neec.

Ltut what. about the future. Ve hope that we still ilI. have our zegulatory

art.hority arzl program alcng with an active acquisition program. Our Division of

Fish»ties and Game received 5 million doIlars last year t.o acquire wetlands, and

aloog wit!; that. program, we wiI! be continuing our restzictive program; but some

of out laws ha,e been strengthened by the I!assachu:;» tts I.egisiature this vear.

The dredge and fill laz,s have all been combined into one.

t:hen we originally passed these laws, we taiked about a bank, or a marsh, or

a m»adow, or a swamp bordering on inland or coastal wetlands. That's been

broadened. Vow, the law states that, "Y~o person shaII alter, fill or dredge any

haz.k, beach, dune, flat, marsh, meadow or swamp bordering on. the ocean or any

estuary, creek, river, stream, pond or lake, or any land under said waters or

any land subject to tidal action, coastal storm flow and/or flooding". It is

very, very comprehensive.

In summary, I would like to say that our restri ctive program has been very

successful. It has been very successful withottt, really, the support of the

court.s, because of many minor decisions that have been tnade. Because of a re-

cent decision on flood plain zoning we hope that we wi1]. have more court support,

but the regulatory authority has to be handied very discreetly. It is not the
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total answer to the protection of our wetlands if you want the areas open to

the public and managed as such. t'ut a combination of all of the programs into

some type of coastal zone management program is the answer so that we can pre-

serve our coastline and our coastal marshes.

I would like to close bv saying that in 1963 through 1965, we did not have

the biological data, We really had questionable legal status, but we proceeded

because we felt that, somehow ar other, we had to preserve and preserve very

fast, Ve cannot wait for biological data. Sometimes, you can't wait for the

legal authority, but many administrators of environmental agencies, whether it

be at the Federal level or the State level, can do an awful lat through admin-

istrative procedures. Our envLrorment is fragile, enough that actions have ro

be taken possibly without bio]ogical support, possibly without lega1 support;

but until such time as the courts say no, do it and see what happens,



PRESENT GUIDELINES FOR WETLANDS MANAGEMENT AT THE LOCAL LEVEL

Sondra K. Slade
Crawford 6 Diamond, Wayne, Pennsylvania

Dr. Abel, Admiral Stephan, ladies and gentlemen. Mr. Brownel .'s pre-

sentationn of the scope of Mes sachus et t s environmental ac t ion shouldn ' t be viewed

as astonishing. After all, Massachusetts enacted no-fault. It has done more in

the environmental field than we even think of doing in Pennsylvania, aru1 it

works. More power to Massachusetts. It is a shining example, in both respects,

to the rest of us.

I was asked last evening what kind af wetlands the State of Pennsylvania

possesses. Unlike Long Island, we have no window on the ocean, and oux only

doors to the Atlantic are the ports of Philadelphia and Chester on the Delaware

River. The Delaware River, of course, has extensive marshes. Tinicum Marsh,

abutting Philadelphia International Airport, has Just been designated ss a Fed-

eral wetland preserve, but aside from and without Tinicum Marsh, Pennsylvania

has more wetlands, I will bet you, than many of the 50 states in this Union, and

if proof of this should be needed, I have only to point to tropical storm Agnes.

Agnes, in excruciating detail, showed us the nature, locat'ion and extent of

Pennsylvania's flood plains.

We had fair warning for Agnes which, of course, we busy gennsylvanians,

didn't pay any attention to. On 13 September 1971, we had a disastrous 100 year

storm. Parenthetically, I might tell you that a few days after 13 September, I

had a conversation with a township supervisor who I sincerely hope is not given

to gambling. On my urging that this township, which had suffered severely in

that 13 September storm, enact a flood plain ordinance to forestall, at least,

some of the future damage of flooding, he said, "Hell, we had our 100 year storm.
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We are not going to have another one for another 100 years."

We had two more 100 year storms in the next two ~eeks. But tc get back

to 13 September, that day, little Chester Creek, not the Susquehanna, r.ot the

Monongahela, not even the Schuylkill, rose beyond its banks and drownec 12 people,

including three people six miles upstream from the City of Chester, back in the

boondocks where you can cross Chester Creek and not get your ankles wet. That

was our unheeded warning. That was our omen, the bad omen for Agnes.

I can tell you, as an ex-New Yorker, an ex-South Shore New Yorker, I

lived through and I well remember the hurricane of 1938. That hurricare couldn' t

hold a patch on what Agnes did to us.

All of this is by long way of introduction to the point that wetlands

are not, they cannot be exclusively considered to be, coastal areas. In the view

of those of us who deal with creek and river valleys, wetlands are those lands

which are apt to flood, those lands which serve to accommodate extra and even ex-

treme volumes of water and which must be protected in order, in the case of fresh

water streams, to protect and preserve the water supply; and in the case of all

bodies of water, they must be regulated so as to minimize and prevent further

flooding damage and loss of life, and damage to the ecosystem. If these be the

aims, then how can they be accomplished on the local level?

There are tremendous opportunities for control of flood plains and wet-

lands, and from here on in, I shall use the two words interchangeably because I

think I have proved my point. There are, also, tremendous incentives to doing

so. The first is that obscene word "zoning".

I might point out to you that when the United States celebrates its bi-

centennial in 1976, zoning will celebrate its fiftieth birthday. It will be the

fiftieth year since the formulation by the Department of Commerce of the model
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State Zoning Enabling Act. Zoning has over the years changed a good 9sal. In

some ways it hasn't changed at all. I say that for the benefit of zoaing boards,

and zoning officers, but I say it also for all municipal officials. Et offers a

lot of opportunities.

There is, first of all, large lot zoning, and I don't want ti be under-

stood by anybody here to favor exclusionary zoning. When I say large lot zoning,

I mean zoning designed to protect the environment where, particularLy with the

problem of disposal of human waste and the lack of sewer systems, small lot zon-

ing is going to result in real pollution.

The New York Court of Appeals, which seems to be more farsighted on the

issues than the Pennsylvania Supreme Court, has recently upheld one and a half
1

acre zoning for New York on the basis that the soil of the tract involved was

not sufficient to absorb or maintain, without health hazard, human waste in sep-

tic tanks and fields.

Another possibility zoning creates is what is called the PRD or PUD-

Planned Residential Development or Planned Unit Development. That is a field

unto itself, but as simply as I can state it, it is a swap. You give the de-

veloper increased density over normal zoning regulations in return for his ded-

ication or reservation of large areas of the tract for open space uses .

In some Pennsylvania ordinances, we have required as much as 75 percent

of a given tract to remain open in return for which, the developer instead of

getting two dwelling units per acre may get six. It is a carrot and s stick

proposition. You have to give him something in return for getting the open space

land. The open space land that you get may well be flood plain land, but it is

all to the good to preserve that, too.

1
Salamar Builders v Tuttle, 3 ERC 1267.
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Mr. Klein, this morning, made mention of something very near ard dear

to my heart in connection with zoning. He mentioned a proposal whereby the

County would review all zoning changes and all variances affecting land within

500 feet of any Suffolk shoreline. This is, I must emphasize, very important

because the best zoning ordinance in the teorld in any one of your municipalities,

in any one of the municipalities in my state or any other state, is no better

than the Building Inspector or the Zoning Officer who administers it, and it is

certainly no better than the Board of Adjustment or zoning Hearing Board that

grants variances from it. Thus, the proposed procedure for shoreline review here

in Nassau and Suffolk is an excellent one, certainly, with respect to zoning,

zoning changes and variances.

There is another aspect of zoning which I have already mentioned, and

that is flood plain zoning, We are beginning to do flood plain zoning extens-

ively. It offers a real opportunity for control of wetlands, for prevention of

dredge and fill, for prevention of incompatible uses and if you will bear with

me, I will describe it more fully in a few minutes.

Another thing the local government can do is to control non-conforming

uses. You have a lot of non-conforming uses in your wetlands. We have them in

ours. You have buildings where they don't belong, and you should make i: your

business to make sure that those uses, those developments are not increased in

size or intensified.

Subdivision ordinances can be of great benefit, particularly whi re you

can get dedication of open space land through the subdivision procedure.

Performance standards, which is something I have been studying:.ntens-

ively lately, offers possibilities to protect the ecosystem, to protect the flood

plains by regulating and seeking to minimize erosion, siltation, and sed: menta-

tion. We have developed a series of model ordinances -- here again, they require



policing � but as they become better and better understood, we should get a lot

less of this nonsense of a developer's stockpiI.ing mountains of topsoil and hav-

ing the first rainstorm wash it all away.

A further alternative -- and I am mirroring ~rr. Brownell here because

I couldn't agree with him more � � is the use of not one approach, but rrany. You

combine your approaches: zoning, subdivision, flood plain zoning, the possibility

of public acquisition.

I know many of you come from mrrnicipalicies, and mrrnicipalities notor-

iouslv, are not long on money, but you can bu, wetlands just as you buy parks.

The Borough of Avalon in New Jersey, with a winter population of 2000,

is buying its marshlands by the hundreds of acres. The Borough of Stone !!arbor

in New Jersey is considering doing the same t!..ing. There is a possibility, if

the State assists you by passing enabling legislation, of using innovative tech-

niques of open space acquisition: easement acquisition, for example.

I can point wit.h pride to Pennsylvania's statute authorizing easement

acquisition. The public does not !rave access to land under easement, b~t from

an environmental point of view, the conservation easement is an excellent tool.

There is a model easement program going on right nor in Bucks County on the

Neshaminy Creek watershed, and it is extensive, well planned and nearly complete,

There is also the possibility -- this would take State action and I

don't know, member of the New York Bar though I am, whether New York ha. done

this � � for open space acts such as that adopted by the California Legi;Iature,

which wouId offer a variety of methods of open space accuisition such a.: sale and

lease back, and restrictive covenants. A municipality would buy a piecr of land

and place on it a restrictive covenant forbidding further development arrd, then,

sell it. The land goes back or'. the tax rolls. Somebody owns it, is reasonably



happy with it, and it cannot further be developed.

There is an incentive, incidentally, toward working out this package,

this variety of approaches, quite aside from the environmental incent Lve. HLtD,

three or four years ago, set up, under Federal statute, a re-insuranc program

which, for the first time, enabled property owners to obtain flood in,durance at

reasonable cost. Up to that point, flood insurance had been prohibitively ex-

pensive.

The way the program works is that a municipality must first Lndicate

its interest in environmental protection and indicate its willingness to pass

flood plain ordinances and proper building codes. Once that interest is expressed,

HUD approves the municipality for re-insurance and then any residents, any land

owners in the township with land in flood prone areas can purchase flood insurance

at inexpensive rates. It applies to creeks and rivers and to ocean front property

as well.

I mention Avalon, New Jersey and Stone Harbor, New Jersey. Those, as

well as Ocean City, the Wildwoods and Cap May have all qualified under the Fed-

eral Flood Insurance Program, and many of the people on the South Jersey shore

have bought such insurance.

I should point out, that although the program has been running for four

years, when Agnes hit Pennsylvania and devastated so much of it, ther~ were six

Federal insurance policies in force in the entire City of Harrisburg, and one of

them was not on the Governor's 2.5 million dollar mansion which was built in the

flood plain of the Susquehanna River. In the City of Wilkes-Barre, which looked

after Agnes like Dresden after the bombing, there was not a single ho|ie or busi-

ness insured against flood d.amage. That's reprehensible.

So, you see, aside from the environmental wisdom of enacting the kind of
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controls I have been talking about, there is the positive economic carrot of

enabling the residents of a neighboring municipality in the flood plains and

coastal zones to insure themselves providently against acts of God.

What do we do when the marsh or the coastal zone has been built up?

It's already been despoiled or partially despoiled. Can it be rehabilitated?

There are buildings there, there are uses there, there are people there. In the

case of Astoria, I would say, probably not, but let's take a different area

where there are not so many people, there are a few buildups, but you would like

to get rid of the few that are there. This is where you are going to run into

real trouble. All of our property is owned by somebody. Somebody, incidentally,

who wants to make a buck, as all of us know.

Our law of property, real property is derived from the English, and that

law considers property as almost sacred. The courts throughout the Inited States

have told us repeatedly that no government, no unit of government on any level

may take property without just compensation and that notion incidentally, comes

from the Fifth Amendment to the. United States Constitution, the one rou only hear

about when someone says, "I refuse to answer on the grounds it may tend to incrim-

inate me." But the second half of it is just as important as the fir st.

This Constitutional requirement that property cannot be takr n by govern-

ment without just compensation has, in many states, been extended to include tak-

ing by the enactment of regulations which are so stringent as to work a confis-

cation, as to prevent any sort of economic return from the land at all. This

being the case, we stil.l have the uses in the bui.ldings and what are we going to

do with them? Here are some suggestions;

First, and on the local level, the fact that you have develcpment in

marshlands or on flood plains should not stop you from mapping your flood plains,



and by mapping, I mean engineering mapping, either by the t'aking of bores to

determine the alluvial soils or by placement of bench marks. This has been done

by people going out in rowboats to paint the high water marks on trees, Bench-

marks or boxes can form the basis, the outline, the perimeters of your flood

plain. With these known physical facts, you pass a flood plain ordinance and a

good tight one. A good flood plain ordinance will allow uses only compatible

with good flood plain management. That might include agriculture, gam» preserves

or marinas.

The ordinance should be tightly drafted and the effect of its enactment

will be to render all the uses within the area that are not flood plain uses,

non-conforming uses. The non-conforming uses should be carefully moni:ored so

that their expansion is not permitted. In any case, consideration should be given,

in my view, particularly in the State of New York, to the passage of what is called

amortization ordinances. It is possible to amortize a non-conforming use; that is

ta say, "We will give you five years and in five years, you better get your eco-

nomic value out of this property because at the end of five years, the use term-

inates and the building comes down,"

Judge Froessel, for a divided New York Court of Appeals, upheld the con-

stitutionality of amortization. He stipulated that the owner would haze to be

afforded a reasonable period of time, perhaps one year in the case of x sign, per-

haps ten years in the case of a building, before the non-conforming us ~ could be

terminated.

If any of you are interested, there is an excellent dissertati.on on the

amortization of non-conforming uses in Anderson's American Law of Zoni~g, Volume

I, and it is written in good plain English and it covers, in great detail, what' s

going on in the State of New York.
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The problem, the real problem with amortization is that it delays re-

habilitation of the land, and what you want is rehabilitation. In th it case, it

may well be that the easy answer � easy? � expensive answer would b» condem-

nation. If you want that marsh � and I can remember from my childhocd, places

on the south shore where there were buildings where there shouldn't h~ive been

buildings in marshes � if you want that marsh in pristine form, you niay have

to condemn it, pay the owner and tear the buildings down. It is expersive, but

it may well be the only chance.

As far as development of the flood plains and wetlands is concerned, I

have already discussed zoning, flood plain zoning and I have pointed cut to you

that if you want to prevent development, the way to do it, if you want to pre-

vent it totally, is by outright acquisition and, here again, as one who has

dealt very closely with municipal.ities and realizes the money bind, I vill let

you know a little secret � Sea Grant is not the only bestower of Federal grants

and not the only access to Uncle Sugar. HUD is giving out 50 percent grants for

open space acquisitions. It is difficult, but it is nothing that a competent

attorney and competent planner can't handle.

Our township, a township with 27,000 people, has gotten close to

$400,000 in open space grants. The Sureau of Outdoor Recreation, also, has open

space grants and these should be investigated carefully because they ace a source

to you of funda that might not otherwise be available, and they might sell enable

you to buy open space marshesi wetlands that you could not otherwise o'itain.

ln closing, I would like to point out that you in New York and you in

Massachusetts are in a far better position than we are in Pennsylvania to con-

trol, rehabilitate, regulate and restrict your wetlands. Despite the shock

which Agnes dealt to us, we are late, we are slow, we' re tired. The w iy we seem
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to be working in Pennsylvania -- I would hope it would change soon � really

might best be described in terms of the fabled pettifogging Philadelpl,ia lawyer.

The courts, including our own Supreme Court seem to be far more concerned with

the right of the individual property owner to wrench the last nickel out of every

square inch, and it doesn't seem to make any difference to Justices oi' the Courts

what depredation is going to make on the land itself.

Environmental control and rehabilitation is a very slow process and all

we can do is to do our own jobs as best we can, directed towards controlling and

rehabilitating the environment. In that connection, I give you the following

story: Fritz Kreisler, the famous violinist was in Europe Just before World War

II and about to begin a concert tour. He needed a new pair of dress trousers

and, so, he went to the man he knew was the best maker of dress trous~ rs in all

of Europe, a tailor in Vienna. He ordered the trousers and the tailor said,

"Come back in two weeks."

Kreisler came back in two weeks. No trousers. He said, "I will go to

Rome, I will go to London on my tour and I will get back to you." He finally

did get back to him six months later, at which time the trousers were, indeed,

ready. Kreisler tried them on and they fit beautifully. He said to "he tailor,

"I don.'t understand. It took God six days to create the world and it takes you

six months to make a pair of trousers."

The tailor looked at him and said, "Look at the w'arid. Now, look at

my trousers."
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RESEARCH NEEDS FOR WETLANDS PLANNING AND MANAGEMENT
SOCIO/ECONOMIC LEVEL

Dr. Robert Bish

University af Southern California

Some of you asked me after the earlier session if any of our wai k has been

published. There is one paper on the Puget Sound study that explains what we

are doing and how we are doing it. That paper was published by the Institute

for Economic Research at the University of Washington. There is alsc about an

80 page report of land use requirements for port development which will be avail-

able this month from the Sea Grant Program at the University of Washington.

There will be a book available, but probably nat until about November of 1973.

This morning, I dealt with straight economics in terms of looking at some

changes or trends in what is happening, with some implications for political

realities, so to speak, as ta haw those with the highest demands tend to get

what they want. This afternoon, I will deal briefly with three issues because

of the time limit. The first issue is the question of the complexity of the po-

litical system in which we deal, with some of the research needs in the area;

another consists of the prerequisites for planning; and the third, sosething

where, I think, the planning-management function has a comparative advantage at

the local level aver either state or federal agencies. Although, all my time

isn't devoted to Sea Grant, almost all of the rest of my research is ievoted to

the organization and functioning of sub-national government, and I do have some

biases toward local government.

You became aware, if you weren't already aware, from the three speakers on

federal, state and local government, of the complexity in the enviromaent in

which each has to work. The shoreline area is especially complicated because,

traditionally, the land above sea level, above some definition of high tide or
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higher-high tide, is zoned and dealt with almost exclusively by local govern-

ments under state constitutional and state legislative jurisdiction. On the

other hand, the minute you move to the water, you come, more or less, under the

jurisdiction of the Federal government rather than state or local government,

and Federal legislation dea's pretty much with what you can put in the water or

whether you can block navigation. Thus, you have some jurisdictional problems

which create problems in the environment within which one has to deal.

This means you have to deal with a variety of strategies for which there

are no simple answers, and one thing that is very frustrating in the academic

world, when you talk about research needs in the field of planning � and every-

body plans, be it a person for his own family, be it a business, or a govern-

mental agency in terms of what they are going to do � planning implies the abil-

ity to predicts

We talk of prediction when we ask the question, "If we put so much sewage

effluent into this body of water, what happens to the water quality, to the

fish, to the marine life, and so on?" Concerning wetlands we ask, "What happens

if we pave them over and make a parking lot?" These are questions of prediction.

When we deal with physical sciences, questions of prediction are not es-

pecially difficult. They are difficult in that you have to fig~re out where the

molecules go and so on.

When you move to biological science, you have to find out how animals will

adapt. With people you have still more complex problems, because when you are

dealing with passing a law, or planning legislation, you are trying to channel

the behavior of people who are pretty much looking out for their own interests

under one definition or another, and you are saying, "We' ve passed this law,

that we predict people will react this way to, and we will achieve this result."

However, we all know people learn. This makes prediction in the sccial
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sciences deaLing with peopLe much more difficult than predictions in the bio-

logical and natural sciences. The more we know, the better we can p:-,edict, and

the better we can take action using what we know about social sciences, biolog-

ical sciences, etc., to modify outcomes of our initial prediction. !however,

the greater our ability to predict outcomes and thus, modify them, the more dif-

ficult the outcomes are to determine when other people learn and chsr~ge their

behavior too. Thus, the more we know, the harder it may be to predict. This

so-called science dilemma is one that natural scientists are not use<. to think-

ing about.

In writing regulations, there is no such thing as perfect law, tecause

whatever you draft or whatever you plan, somebody is going to learn to beat the

game and, then, you have to be able to react. This is one reason why elements

of competition and survival become very important.

Business firms which can't adapt to product markets go out of business.

This can happen to the larger firms, like Boise Cascade, which stands to lose

almost a billion dollars in court suits because they didn't learn to adapt to

some local government legislation, and they were the 61st largest firm in the

country. It doesn't seem possible that even the big firms are completely im-

mune to market pressures. The same thing is true of a public agency, those pub-

lic agencies which can't adapt to beat people in the game, tend to lose their

authority to other agencies or to new agencies.

When we see a new problem ar a set of problems arise, we see the difficulty

of management of the shore area. When people begin to see the compIe~ity of

the problems, we have a tremendous lack of information and lack of abLLity to

predict outcomes from different political structures or from differen' types of

legal structures. Really, political science, which one would expect "o work in

this area, does very little predictive modeling. You just can't make generali-



zations from most political science research in this area.

Economics, on t' he other hand has an orientation toward predicting economic

activity, employment, and so on; but recently, there has been an increasing at-

tempt to apply the predictive tools of economics to political structures. The

basic questions are, "If you do this, what happens? How will people react: How

do their incentives change and so on?"

To look at a shoreline management program and a variety of other areas-

this is, specifically, what we are trying to do on Puget Sound - we found that

a large number of places exist where there is a generation gap in learning, or

even more seriously, we found people who are presently involved in planning and

management don't think about planning in the context of the American Canstitu-

tional framework of government. They think more in a simple system framework,

where if they can get an agreement on a plan, they can implement it and people

will follow it. They tend to forget that individuals who disagree witt: the plan

can get access to other government agencies or some court where they can over-

come that agreement or law. You have to recognize that in this kind of a sys-

tem, the ability to adapt continually, and the ability to get feedback contin-

ually, are essential, and that local government, in areas that are char. ging

rapidly, have not been known for responsiveness in learning.

Perhaps, this is going to change in the 70's with the increased ir,terest

that has been generated in local government, especially with recognition of

some obvious institutional failures, such as the ability to deal with t ig

cities, the ability to deal with minority groups and so on. However, ~ lanning

will generally run behind the people you are trying to deal with, because they

continue to adapt much more flexible. This means that in a planning organiza-

tion, you have to look for what you can do better than someone else, arid where

you can make a contribution in a very complex system to make things better,

rather than worse.

92



This is not quite as utopian as some others would prefer, but:.t is much

more pragmatic, and it is similar to how our local politicians function rather

than our city planners. Planners really don't make much of a contr:.bution to

the development of a city, and if you look at the city plans from the 1920's,

you are very thankful planners haven't made much of contribution,

Planning becomes an interesting situation when the technical knowledge

planners have is bridged with the demands of certain citizen groups. In order

to do this, one should ask some questions about information, informz tion theo-

ries, feed back, and so on.

If we look at, very simply, the size of the organization related to its

capacity to handle the information, we find that a very Large organization is

often required to have the resources to generate what we call scientific infor-

mation, pure science, research, scientific laws, and generalizations. They may

want to be centralized for research internally, but you need some pretty heavy

funding for that type of work.

On the other hand, questions dealing with time and place inforrration-

what happens tomorrow, what happens if you spill effluent in a river, who is

doing what in terms of pollution on a river bank � generally can be dealt with

much more effectively by a small organization than a large organization. In

fact, many people argue that a lot of the larger organizations !ust ion't know

what's going on.

Most planning organizations are neither the smallest in a sense of the

smallest in the field - the smallest units in local government tend to have the

greatest time and place knowledge � but neither are they the largest. Planning

tends to fall somewhere in between. ~hat means planners can use, bu probably

not produce, scientific information. At the same time they should aLso know

about their own local area to relate information ta local conditions, They also
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can provide, in the hearing process and so on, a focus for groups to get their

preferences articulated.

The way we tell governments what we want is not simply by casting a ballot.

Voting is a very crude way of indicating what you want. When you go clown and

bug your elected official, you lobby, or you can hire professional lobbyists.

There are a variety of ways in which you make your preference knows. 'j.'his can

generate an awful lot of information as to what people want.

In a system as complex as ours, those who want something badly enough can

find a way to get it. It is a very adaptive and innovative system. t1hen plan-

ners pay attention to what other people want, it is a situation where they have

more of an overview than the smallest view of local government, but n<>t quite as

big a view as larger governmental units. Such must be the relationsh'.p you have

- a quasi-colonial relationship between Long Island and New York City. Our sit-

uation on Puget Sound is that the wealthy summer owners want no more:.ndustry or

economic development in the poorer areas of the Sound where they have their sum-

mer homes and want to maintain a rural environment. At the same time, others

want economic development to generate jobs and income.

The question becomes a very controversial one as to who should c<>ntrol

shoreline management � statewide or local government. The large popu'..ation in

King County  Washington! can bring its power to bear to restrict deve. opment in

rural areas. I can imagine you have that kind of thing here, when on<. group

might want certain uses of wetlands which are different from the high:.y recrea-

tional purposes desired by the residents of New York City.

You can't plan in a vacuum. You always have your state regulati<>ns and

local regulations, and dealing with other cities, and it makes planning in terms

of what you want here a rather difficult thing because you have to take into ac-

count the interests of others. Therefore, professional planners have a very
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difficult time in really finding out what citizens want. It is like being in a

university where you lead an isolated life-style. The preferences of the uni-

versity professors are radically different from the preferences of most citizens.

It is not a very good place to find out what people want. When you ask people to

give up development of wetlands, you are asking them to give up something for ad-

vantages of preservation. You may say, "We know it has to be preserved," but

you have to really convince other people for long-run viability in the system.

This issue of citizens' preferences becomes very crucial and I don't think

it is strictly a fad. A lot of people feel that the increasing cost >f govern-

ment, and its unresponsiveness is a serious problem that can be handl d better

by local governmental'

The planners who really play an important role  they are the only trained

people in most local governments who know about land use patterns, lard use

trends - what you can do with some of the more technical aspects of knowledge!

are the expertise to the extent it exists. Yet, they tend to isolate them-

selves in determining whet's good and how it should be implemented, rather than

acting as an advisor to the decision maker in deciding what do we need and what

do we trade off.

This means the planner has a difficult role. He has to know enough about

biology, physics, and so on to understand natural phenomena. He also must find

the way to assist the politician in terms of relative valuation of alternative

uses, but most important, he has to be very careful in predicting changes in

human behavior. If you try to implement a policy, you have to ask will that

policy really work That is probably the area, from my point of view as a so-

cial scientist, that I find the most interesting, but I also find the least

amount of work and research in that area. We gust don't know enough. We tend

to think if we institute a plan, it will work; but most planners don' t. believe
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that anymore. We have a long list of plans that are not being implemented.

The effarts here seem ta be more sophisticated than in the past, but I

would warn you to be very careful in determining goals and objectives without

extremely intense citizens' participation or, at least, the participation of

those groups that are likely to cause, the most problems for you, You simply

cannot ignare them all the time.

Ve found this does pose a dilemma, If you want to deal with graups, if

you want to bargain and make trades, you have to have a lot of flexibility, es-

pecially in the planning organization.

One of our counties dealing with Boise Cascade and the recreational "New

Town" they proposed, put in 21 requirements Boise would have to meet, because of

Boise's poor record elsewhere. The county said Boise would have to post a large

bond. The strict requirements also provide a lot of flexibility where the county

can barter or trade off, however, that also opens the county up to recourse in

the courts in many situations. If somebody doesn't like what you da, they haul

you into court. You have the potential for a very small technicality to result

in a decision being thrown out. It becomes a very delicate situation.

So, what I really would like to emphasize � what we have discovered in Pu-

get Sound, what we know exists even more so in California, and what you should

have a feeling for here � is the tremendous camplexity of the environment with

people learning, with attitudinal strategies being pursued by those vho want to

do things with the environment which you may not like, and the ability of a

rather small organization at a time and place in a local area to direct change.

Organizations have ta be able to draw on scientific knowledge, they have to be

able to adapt, and they have to be active in a political situation ia respond-

ing to what people want. If you back inta the use of a paradigm that says the

expert or the elite knows best, you simply fall back into the history of city
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planning over the past 50 years where it has had virtually no effect. All of

the empirical studies showing how cities built up indicate that you .annot tell

the difference between a planned city and an unplanned city in its l.and use pat-

terns.

People can learn during the planning process, but this is not often done in

planning programs. Learning as you go, however, is essential to shoreline man-

agement issues. I am sure you realiz the added complexity of having the Fed-

eral government interface, because you have to deal with water, some"hing that

city planning doesn't have. It is an environment with a complexity which you

are going to have to be extremely cognizant if you are going to be able to deal

with it.
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RESEARCH NEEDS FOR WETLAND PLANNING AND MANAGEMENT
ECOLOGICAL/BIOLOGICAL LEVEL

Dr. Bostwick H. Ketchum
Woods Hole Oceanographic Institution

A fantastic introduction, Bob. I think I have to match my memory with

Bob's and tell you a little bit about the first month that he worked with me at

Woods Hole. During the first part of that month we taught him to do s few an-

alyses in the laboratory prior to his leaving on the Atlantis. He spent approxi-

mately eight months if I remember correctly, in the Mediterranean Sea in order

to study the nutrient cycle there.

Well, having been to sea before, I knew well that it is a different thing

to do chemical analyses in the laboratory and to do them on shipboard. So, I

took the opportunity to leave Woods Hole with him in the fall and go as far as

Bermuda which, of course, is a delightful part of the cruise anyway. For about

the first day I thought that I had lost what promised to be a good chemist for

oceanography for all time because I don't think Bob felt very well.

Leaving Woods Hole and crossing the Gulf Stream is never a very pleasant

task in November. However, we got past the Gulf Stream, the seas calm d a bit,

and Bob got out on the deck. Bermuda is such a delightful place, and 'ie said,

"There must be another place in the world worth seeing." So, he continued on his

oceanographic career.

Today, I would like to speak not only for myself, but also for several of

my col1eagues, who participated in the workshop of the problems of the coastal

zone which we held in May and June of this year. I am drawing upon some of the

recommendations that were developed at that workshop. Not only were some of the

members of the panel present today participants in the workshop, but some of the

members of the audience were also participants. There were, about l00 scientists,
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and since NOAA and Sea Grant have received their full share of acknowledgements,

I think I should announce that our program was supported. by the National Science

Foundation and by the Rockefeller Foundation.

The workshop concerned itse1f not only with scientific aspects of coastal

zone management, but also with the social, economic snd legal problems which are

inevitably involved in decisions concerning coastal zone management. One of the

basic tenets of the workshop was that we would consider the optimum and wisest

use for the coastal zone for the benefit of mankind. I am to speak to you today

about the biological/ecological problems that require research, but I would like

to preface this statement by the fact that even if the biologists and the ecol-

ogiets knew all of the answers, it is still not only a scientific problem as to

what you do with your wetlands and coastal zones. It is a social, economic and

legal problem, some aspects of which have already been discussed today.

The workshop approved, by consensus, a set of 26 recommendations. I be-

lieve that if these recommendations are actively pursued by the appropriate gov-

ernmental agencies on all levels, and by the academic community in universities

and research institutions, we should go a long way toward developing a rational

approach to coastal zone management, rather than our present approach of a crisis-

by crisis solution of immediate problems. It is clear that the unregulated con-

tinuation of present activities will lead to insidious spread of degradation of

the coastal zone, and the controls and modifications of man's actions will be

necessary to preserve the essential characteristics of this unique environment.

This environment, where land and sea meet, is a f enormous value to mankind.

In deference to the gentleman who speaks of the need for food, the United States

fishermen alone, harvest about 2 billion pounds of edible seafoods, the ma!ority

of which depends, as John Clark has pointed out this morning, upon the coastal

waters or estuaries for part or a11 of their life cycle. Fishermen from other
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nations harvest an even greater amount of seafood from waters beyond our legal

Jurisdiction, but these also inc1ude species which must migrate inshore for

breeding or nursery grounds. Recreational and aesthetic uses of the nation's

water resources have been estimated to involve 3.7 billion man days annually,

and industry, particularly in the development of power plants to meet our ever

increasing demands for ener~r, is increasing1y utilizing the coastal zone be-

cause of the laxge volume of water available for cooling purposes.

This points up the fact that the various demands and uses of the coastal

zone are not always compatible. We recognize three general categories of usage

for coastal waters; namely, the concept of mul,tiple use, the concept of exclus-

ive use and the concept of displaceable use.

Historically, the multiple use concept has been our coion mode of oper-

ation, and, as was pointed out this morning, this has been largely because of a

lack of policy rather than a deliberate decision on the part of the |,overning

bodies. The degraded state of most of our ma!or estuaries is ample ctemonstra-

tion that the multiple use concept is not adequate, since the many demands on

the waters of our coastal zone are not always compatible with each other. Many

acres of our coastal waters are closed fox' shellfishing because of pc llution,

and many species of those fish which must migrate into fresh water tx breed,

particularly the Atlantic Salmon, no longer abound as they did in colonial days,

although the sea bass has, as William Aron pointed out, is now more abundant

than it used to be and we don't know why.

The concept of exclusive use includes extremes of both development and of

preservation. Filling and building upon wetlands excludes other uses or values

which have been discussed here today. Also, our large Nietropolitan Areas and

our industries must have both a water supply and a place to dispose of the waste

materials of our society and technology.

101



Obviously, much can be done to purify our waste effluents and to intern-

alize the costs which have previously been paid by the general population in

terms of the lose of amenities, recreational facilities and marine resources.

However, continued disposal of these wastes into our estuaries and coastal wa-

ters seems inevitable, especially in such areas as Metropolitan New York City,

which now disposes of a billion gallons per day of sewage wastes into the Hudson

estuary. This is somewhere between 5 and 10 times the accepting capability of

this estuary for domestic sewage. At the other extreme, preservation of the

natural ecosystem of our coastal zone clearly precludes all but the most limited

use by man.

I would like to read one of our recoimendations:

"The Coastal Zone Workshop recommends the creation of a national system of

Coastal Area Preserves for the permanent protection of the basic genetic stocks

of plants and animals and the essential components of their environments, which,

together, constitute ecosystems. These Coastal Area Preserves should be severely

restricted in use. Some other coastal areas should be developed for recreational

usages that are compatible with the natural life of the area."

Obviously, I em not going to cover 26 recommendations today. As a matter

of fact, my talk was over 20 minutes ago according to the schedule.

Many uses of the coastal zone are located there historically � and this

comes to the question of displaceable use as a concept � primarily because of

the ease of water transportation of goods and materials. With the pn sent de-

velopment of modern transportation facilities, many of these uses cou.'Ld be dis-

placed to less fragile parts of our environment without serious detriment to the

activity.

The management of the coastal zone is complex and, obviously, so.Lution of

the multitude of problems was not achieved in the two-week workshop. Pertinent
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to our discussion today, far example, are a few of our recommendations that I

would like to discuss briefly as a background for the biological and e:ological

needs for research.

The workshop recommended that a national policy be developed by tie Federal

Government in cooperation with coastal states in order to provide for :he wise

use of the marine, estuarine, wetland and upland areas bordering the knerican

shores. Figure 1 is a brief summary of how the workshop visualized thi distri-

bution of authorities and responsibilities among various governmental agencies.

This has already been discussed and, perhaps, I am gust reiterating th ngs which

were said before. There is, however, the need for a national policy a« to how

we should proceed with the development of guidelines in cooperation with the

states. The states should develop their own plan, as Massachusetts and Maryland

have done, and establish standards and regulations, It is on the local level

where the knowledge of the problems is the most intimate and the likelihood of

living with the effects of any decision, whether good or bad, is the gxeatest.

Consequently, the local levels of government should actively participate in

reaching the decisions and should have the authority to enforce regulations

formulated either by the state or by the local government, itself. people with

administrative or regulatory responsibilities at all levels of government need

more precise information on the impact of any decision which might be made.

Consequently, the coastal zone workshop recommended the establishment of

coastal zone centers to develop and coordinate natural science, social science

and legal research, and to provide relevant information about the coastal zone

management to government agencies and the public. Responsibility for the estab-

lishment of these centers, we believe, should rest primarily with federal agen-

cies, and this is the direction in which Sea Grant has been proceeding since it

was founded. These regional centers should function in cooperation wite the
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existing research organizatians, including those housed at universities, in-

dependent organizations and industriai research groups.

You have heard the word ecosystem mentioned several times today. Ecology,

when I first decided that I was an ecologist, was an esoteric word, known to al-

most nobody outside of a band of a few hundred that belonged to the Ecological

Society of America at that time. Ecosystem was a word that was stra:age to moat

ecolagists 20 or 30 years ago. I feel it deserves a brief statement because

many of our recommendations are at the ecosystem level.

Thi.s is a camplex system and, like the human body, which is also & complex

system, it can be well or it can be ill. None of us in this room are, at pres-

ent, dead; but I doubt that any of us are in the prime of health, as has been

proven by those who brake world records in the recent Olympics. Just: in the

same sense, an ecosystem may have several illnesses that we have not yet learned

to identify. The doctor has a complex, intricate set of tools to im estigate

the human body, and we have learned to identify a large number of di. eases and

problems, but we still cannat predict how many of us or which one of us may be

alive tomorrow or the day after. In the same sense, an ecosystem may, super-

ficially, look healthy and may have an illness deep within it that wc have not

yet learned to identi.fy. By the time the human is dead or by the tine the eco-

system is dead, it's too late. You can't bring i.t back to health.

Incidentialiy, however, I don't agree with the people who call lake Erie

dead or the New York Bight dead. Lake Erie is still the most productive of the

Great Lakes. The only trouble is that it is not producing what man wants it to

produce. It is producing the wrong kinds of things. The same thing can be said

about the New York Bight. It is not praducing what we want as it did decades

aga.

The workshop recommends ecological and biological research required ta
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provide the needed information, as shown in Table 1. No such brief list could

be complete, but the problems listed are broad enough to encompass many specific

programs within them. As Doctor Tabb stated, the scientist is often asked to

predict the impact of a proposed development, but it is rare, indeed, to find

enough information available to reach a conclusion which is much better than an

educated guess. Most of these recommended studies will require a multi-disci-

plinary approach to specific problems. For example, the recommendation concern-

ing the transport, dispersion, upwelling and cycling of nutrient and hazardous

chemicals as they affect the functioning and stability of coastal zone i cosys-

tems will clearly involve physical oceanographers, hydrologists, biolog:Lsts and

chemists if effective results and understanding are to be achieved.

We must also notice the second one indicates the sources and fate i!f vari-

ous contaminants, surveillance of input levels of contaminants, especia.Lly chlor-

inated hydrocarbons, petroleum and heavy metals which can be expected to reach

the environment in order to develop adequate balance sheets to evaluate trends

and to predict future effects if our policies are left unmodified.

Solid waste disposal is an increasingly critical problem for all of our

metropolitan centers. Recycling ia, obviously, the only answer for solid waste

disposal and the filling of wetlands with this refuse has been disconti;iued in

many areas. I have no doubt that Colonel Werner will have something to say on

this subject. The Council on Environmental equality, in its report on 0 ean

Dumping, stated that nearly 50 million tons of a variety of waste materials are

presently being dumped at sea, and this is being done with inadequate knowledge

concerning the impact and effects of these disposal operations.

The effects of chronic, long-term, sublethal contaminants on organisms and

ecosystems must be better known in order to evaluate the assimilative capacity

of coastal zone waters for all kinds of wastes. As Bill Aron pointed out this

morning, all too frequently in the past, the short-term effects have been used
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Table l

TO IMPROVE OUR KNOWLEDGE ABOUT THE COASTAL ZONK, THE COASTAL ZONE WORK~HOP
RECOMMENDS:

-- basic biological, chemical, and physical research directed toward the fol-
lowing types of problems in the coastal zone:

a! Transport, dispersion, upwelling and cycling of nutrient and hazardous
chemicals as they affect the functioning and stability of coastal:.one
ecosystems.

b! Surveillance of input levels of contaminants, especially chlorinated hy-
drocarbons, petroleum, and heavy metals.

c! Effects of solid waste disposal.

d! Effects of chronic, long-term, sublethal contaminants on organisms and
ecosystems.

e! Assimilative capacity of coastal zone for all kinds of wastes.

f! Epidemiologic and virologic studies.

g! Recovery processes in damaged ecosystems.

h! Factors affecting stability, diversity, and productivity of coastal zone
ecosystems.

i! Techniques for increasing production of desirable species or systems.
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to evaluate the impact, without adequate recognition that an organism and the

ecosystem will be exposed to contaminants throughout the entire lifetime of the

organism. The assimilative capacity of these waters, of course, also depends

on the chemical characteristics of the waste material and the way it reacts with

various constituents of the ecasystem, whether living or non-living, snd also

upon the general water circulation characteristic of the area. Same af these

effects can be evaluated in general terms and the results applied to s variety

of localities. There is a transfer of information. Others have to be studied

specifically for the localities where the activity is proposed.

Kpidemiological and virological studies are necessary to evaluate the ef-

fect of sewage wastes on water and on the ecosystem. The wetlands may perform

a valuable service as a filter Xn the purification of our domestic wastes.

The next item corners the recovery of an ecosystem and very little, indeed,

is known about the ability of the ecosystem to recover from stress or damage.

It is clear that a filled. wetland, covered with pavement or buildings, or pene-

trated by a deep dredged channel will nat recover its original characteristics

in our lifetime. On the other hand, the recovering from some types of insult

may be more rapid, but it is incomplete under certain conditions. Scientists

in our institution have been studying the oil spill which occurred in Buzzard's

Bay over three years ago. There was a great deal of damage, a great deal of

mortality of the organisms and the salt marsh. Only now, is the system begin-

ning to return to its original status. Three years, and this was a small oil

spill, not an enormous one, like Santa Barbara's or Torrey Canyon's.

A well managed ecosystem may be of the greatest value to mankind. This is

amply demonstrated in the advances in agriculture which make it possible to grow

an abundance of food on fewer and fewer acres of land. In the coastal zone,

aquaculture techniques need to be developed if we are to achieve the maximum
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productivity of those species which are desirable and useful for man. Aqua-

culture has a lang history in many parts of the world, but is in its infancy in

the United States. I expected Doctor Tabb to speak about aquaculture today, so

I kept my remarks on the subject very brief. Finally, the workshop, recognizing

the complexity of the management of the coastal zone, urged the fart'.ier develop-

ment of predictive models to aid in understanding the effects of man's activities

and structures upon the coastal zone environment. What wilL be the «ffects, for

example, of offshore deep water ports or power plants? As was pointed out earlier,

how much of a coastal zone wetland do we need to protect to preserve the natural

resources? A broad-based systeros approach involving the best technir:al knowledge

and sophisticated programming and computer equipment will be necessary in order

to achieve the goals of management of the coastal zane. The systems approach

must consider nat only the environmental impact of activity, but alst the social

and econorrric impacts of decisions and the various legal approaches or constraints

which exist for achieving a desired goal.

In summary, as I stated in the introduction, the philosophy of the Coastal

Zone Workshop was to consider necessary steps for the wisest and best use of the

coastal zone for the benefit of mankind. This clearly requires more planning and

better information than is presently available. It requires coaperation at all

levels of government, by the scientists and the engineers, by the sociologists,

economists and lawyers if we are to achieve success.

The workshop did not prophesy impending doom for the coastal zan>,even

though this has become a popular publicity stunt on the part of many 'nviron-

mental groups. It was recognized, however, that many parts of our co,sstal zone

are already degraded and deterioration will spread insidiously unless appropriate

decisions are made and actions taken. The problems are urgent, as hau been

clearly recognized in the Coastal Zone Management Act of 1972 recently passed by
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Congress and signed by President Nixon.

We hope that the publication of the proceedings of our Coastal Zone Work-

shop will provide a framework to help in the development of a program far the

most intelligent use of our coastal zone and wetland areas.
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RESEARCH NEEDS FOR WETLANDS PLANNING AND
MANAGEMENT ENGINEERING/PHYSICAL LEVEL

Col. Robert R. Werner
Assistant Director of Civil Works for Environmental Programs

U. S. Army Corps of Engineers

Ladies and gentlemen, I am very pleased to be here. My topic today is

research on the engineering-physical level. I want to speak to the t>pic partly
as it relates to permits and dredging. I will work in a few remarks celating

to some of the points that have been brought up previously. You know we, as

you, are interested in research not only from the pure point of vi.ew, but from

the point' of view of how research helps us to do our !ob.

Our job changes over the years. I don't mean just from addi ional au-

thorities due to legislation that passes from time to time. What we needed to

know to do our job 10 years ago is not enough today, neither in terms of in-

formation nor approach, and this evolution is not going to stop. Less, and less

research is purely physical engineering research. We talk about sediments and

what happens with sediments. We are not really interested only in teams of

where the sediments form and settle. We are interested in what effects sedi-

ments have on organisms. We are talking about channel hydraulics and salinity

gradients. This is interesting in a pure sense and in an abstract sense, but

it becomes real when we talk about what effects they have on fish spawning.

Nore and more physical research is recognized to have environmental di-

mensions, and even social aspects are becoming increasingly apparent. This

doesn't make research easier, and it certainly doesn't make applicatioa of re-

search easier, Let me talk about application for a minute.

The Corps is an agency of government that is concerned with s rving the

public interest. If we don't serve the public interest, we have no ba, is for



existence. We have tried to be responsive to that idea through our entire

history. Our perceptions of the public interest are constantly changing. It

is a continuing process, an evolving process.

When the Corps first became involved in resource management activities

150 years ago, the Nation was concerned with economic viability. Today, we are

concerned with ecological viability as well. It doesn't mean we have forgotten

the economic side of it. Our state of knowledge and understanding of our needs

keep changing,

I asked Dr. Ketchum, "What's the difference between a worthless swamp

and a priceless wetlands" His answer was, "Very simple. About 15 years."

Our perceptions of wetlands were considerably different 15 years ago.

I am not referring to the perceptions of the ecologists. I am talking about

the general public, planners and, of course, the engineer.

Wetlands are valuable partly because they are diminishing. Overall,

they are probably not diminishing much. We understand the problem and the func-

tion of wetlands, we appreciate their value more.

It has only been in the last five years that the Corps has had a real

mandate to look at the broad public interest in permit evaluation. I am talking

about the regulation that is the operative Federal authority: Section 10 of the

1899 River and Harbor Act.

This is one area where you and we have a common interest. I am speak-

ing of you as planners for the two counties. You know far better than we what

your interests are. We, the Federal government, in this sense, can only supply

one perspective. Sandra Slade and Arthur Brownell brought out this point. If

you have thought out and planned land use, and have effective zoning controls

at the local or state level, you are in good shape. The Corps and the Federal
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government probably have very little to do but serve as a backstop for you as we

process permits. We look to you for a reading on whether what is being asked for

is in accordance with your wishes and planar'

We were talking about wetlands. We have to know what we are talking

about when we speak about a valuable wetland. They all can't be prie 'less. If

they all are priceless, then there is no meaning in terms of trying to save

certain areas because some are going to be lost. There are going to be other

uses that they will be put to. You need a rating or scale. In any s;retch of

wetlands you are going to have to � when I say you, I am talking to i.he pro-

fession -- you are going to have to say to us, "Under no circumstances, can this

be lost. These are extremely valuable. These we would sure like to leep." or

you might say, "This is very low in productivity at this time. If you are going

to develop something; if you are going to put a factory or a housing c.evelopment

in, put it there." We must have this information because you are not going to

be able to save it all. You have to know what must be saved. You also have to

know how much you have to save to keep it viable. You can quote Odum and speak

in terms of 50 percent. Maybe you need 75, but we have to have that information,
'too .

We are talking about permits and we are talking about change. You have

to know what the effect is of any proposed change, be it a small boat harbor, a

dock or a development the size of Nr, Troutman's. What is the effect and what

is the cumulative effect of a series of this sort of action'!

These are some of the problems we run into in the permit program, and

we are not alone in trying to get answers. We look to the fish and wildlife

people, we look to the marine fishery people, we look to the E.P.A., aR we look

to the Fish and Game Department of the States.

We have about 12,000 permit applications a year, and I am tslIcing about

Section 10 permits. Of those, there are about 7,000 that are processed and the
113



permits granted. Only a few of these are controversial enough to work their

way up to Washington, and only a handful of them are "crunch" types whez e the

secretary has to sit down with the Secretary of Interior to work them out.

There are those, of course, that never are actually sent to Washington,

but on which there is a great deal of discussion between the field office and

Washington. We know that there are many actions taken on which no permits are

ever applied for. I don't know how we are going to get a grip on these,, but

if we do find a solution, it will also be with your help.

To throw in a word for research, one solution may be remote sensing.

We have an idea that someday we are going to get pictures from the sate. lites;

pictures every 18 days, to find out what's going on along our coast, and what

has been permitted and what has not been permitted. I could go on and l.ell you

some of the horrors that have been perpetrated by people moving ahead without a

permit.

Court actions are always difficult and sometimes rather dramatic. I

think Tom Olds mentioned Zabel versus Tabb. Incidentally, as an aside, the Tabb

we are talking about is the District Engineer down in Jacksonville, and it is

not Durbin Tabb, but we found out, interestingly enough, that Durbin and Peyton

are related. I would like to think they both wear white hats.

Zabel versus Tabb was a laaknark case, The courts said for the first

time that the Corps had a mandate to move in and apply the criterion of the total

public interest in making a decision on a permit case.

There is another interesting case based on a suit that we prese:xted

against a man for an in!unction to make him stop working. He would not apply

for a permit, and the court told him to take his fill out and restore the land

to its original form; another landmark case. Not all the landmark cases go the
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way we would like to see � a developer has been fined for construction without

a permit and this is a rather bad situation -- we would rather not sec. him fined

because it opens the possibility, I am afraid, of somebody thinking ir. terms of,

"Let's go ahead and let them fine me." A fine is a slap on the wrist compared

to the potential gains in developing an area. Injunction has worked teautifully

in some cases. We have been able to stop apparently illegal developers in their

tracks.

I am not "anti-developer." Do you know the difference between a conser-

vationist and a developer? I am sure you all do, but a conservationist is, of

course, the man who built his house last year, and the developer is the zan who

is planning on building his house next year.

We don't find ourselves in a very comfortable position when involved

with back door management in certain areas. We found ourselves in that position

in Florida. The Florida coast has been badly piecemealed by dredge ani fill op-

erations in recent years. We felt very strongly that the State should work out

a zoning and planning system, and there was a great deal of discussion back and

forth with state officials. Florida is working on controlling its shoreline now.

I hope that at some time in the future when we are talking abo at land-

mark cases, we are not talking about Lee versus Troutman. Lee is the:iew Dis-

trict Engineer in Jacksonville. I am sure Mr. Troutman has spoken to .he Dis-

trict Engineer about his development. I certainly wouldn't want that discussion

to come late in the action. It is embarrassing to all concerned .

Dr. Ketckum talked abo~t predictive ecology, and we are interested in

that, too, because that may tell us what's going to happen when certain changes

are proposed, The physical or hydraulic model is one of the great too, s for help-

ing make decisions in major actions. We have saved zillions of dollars with a
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model of San Francisco Bay. We are in the process of building one for Ch sa-

peake Bay. We try to model complete bays to find out what may happen in the

event of a proposed action. For instance, where is the best place to hav a

power plant? It is a tremendous opportunity. We have a model of New Yore Har-

bor. In fact, it is going to be working within a week. There is talk about

placing some fill on Swinburne and Hoffman Islands. We want to find out «hat

happens; is this a good idea or a bad idea? We will be able to test this out and

find out whether it is good hydraulically, and good ecologically, too.

There is one other thing we ought to mention when we talk about paysical

models. So often, we think in terms of nature always being right and nature

always being healthy. I think, Dr. Ketchum mentioned that sometimes we find a

bad situation. We get stagnation or any of a number of things that can be wrong

in e situation. Through use of these physical models and other means, we might

just be able to apply a bit of salve to nature, to help it along, to help it re-

cover, or even give nature a boost so it becomes even more productive.

Wetlands are a valuable resource, and a diminishing resource and, yet,

one of the few pieces of real estate that can be created.

We have dredging problems. The economic strength of this country, at

the beginning, was based on its commerce. We are not marginal in aa economic

sense anymore, but our viability is still based on our ability to move goods.

The Corps of Engineers has improved something like 22,000 miles of waterway. We

have maintenance dredging on 19,000 miles of waterway right now, and 1,000 porta

and harbors of all types are being maintained. We do about 300 million cubic

yards of maintenance dredging to keep the channels open every year, and this is

becoming a tremendous problem. What do we do with this material after we re-

move it from the bottom. It used to be very simple. In some cases, you could
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take it and drop it 40 yards away. When you are talking in terms of having once

dropped it. 40 yards away and now having to take it 60 miles to sea, ~ ou have a

tremendous problem.

If you are thinking in terms of 40 =ents a cubic yard to hamlle this

dredged material, and we have to do something drastic about disposin~; of the

dredged material, the price of dredging comes to 150 million dollars a year.

Think of what this means for dredging � for what we have determined to be crit-

ical purposes � if the price goes up one order of magnitude.

We are starting a study on the disposal of dredged material. It will

probably run about five years and cost about 30 million dollars. Through this

study, we are going to check into a lot af things that you can do wit:h dredged
w

material. I might mention something that Dr. Ketchum was talking about before.

We can create wetlands and artificial islands; we can, of course, fill wetlands,

perhaps, if they are biologically unproductive, and we can restore ecological

viability to wetlands that: might have been thought to be dead. With the help of

the professional community and the other Federal agencies> we are going to try

and turn something that's been sort of a millstone around our neck into some-

thing that can be useful to all concerned,

Thank you very much for this opportunity to talk with you. It is great

to know that people who are actually faced with the problem are convixced that

wetlands are valuable, I compliment you an what you have done here ix these

two counties. Organizations like this are going to show the way to o thers on

how to do it.

I hope I convinced you that we are trying to do our gob. We need a lot

of help and, I think, we are likely to get it from those here in the audience

and on the panel as we try t:o solve our problems. Thank you.
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RESEARCH NEEDS FOR WETLANDS
PLANNING AND NANAGE>iENT-POI.LUTION

Joel L, Fisher

Environmental Protection Agency

Ladies and gentlemen, as the last formal speaker of the day, I shall

try to be as brief as possible in discussing pollution.

Almost any use of wetland areas to exploit land and other rescurces is

accompanied by some kind of pollution problem, Uses such as urbanization, de-

velopment for recreational facilities, building of power plants and industrial

complexes either remove areas of wetlands from use or they subject areas of wet-

lands that remain to various kinds of waste discharges and runoffs.

The pollution problem of wetlands can be thought of in terms of these

discharges and runoffs. Thus, the pollution problems of wetlands are sot dif-

ferent in type from pollution problems of aquatic, atmospheric and terrestrial

resource areas. You have sewage, dredge spoils and siltation, heavy m tais,

pesticides, thermal discharges and a great variety of other things.

Probably, the most urgent research need for pollution problems of wet-

lands is to understand in quantitative terms the behavior of the communities of

species in wetlands ecosystems under natural conditions and subject to pollution

stresses. We must consider a total structure of the wetland ecosystem -- not

just the aquatic portion, nor the terrestrial portion, but both, and the inter-

face between them.

To accomplish this understanding, we must study, In great depth, the

processes and mechanisms which control the inter-actions of various phy sical and

biological components of the system. This will mean intensively investigating

the baseline conditions in many systems, something we do not have now. We know

a lot about the bassline conditions of. very few systems and not enough about the
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various kinds of systems and pollution stresses that we will need in order to

develop national answers to problems of pollution control and management of wet-

land resources in the face of pollution problems. With such a quantitative de-

scription, it will be possible to examine and compare, on a uniform basis, the

consequences of various management strategies for the use of wetlands and eval-

uate the effects that various kinds of pollutants will have as they accompany or

interfere with these management strategies.

One of the ways of studying the dynamic behavior of wetlands is in terms

of the flow of nutrients and energy through the ecosystems. This has been illus-

trated this morning in the material of John Clark.

At the base of food production are the algae and rooted plants wl..ich

utilize nutrients to manufacture food during photosynthesis. While algae are im-

portant in wetlands, they carry out the bulk of the photosynthesis in ri~ers and

the ocean; in wetlands, most of the food production is through the rooted plants

like grasses and trees  mangrove swamps being a type of wetland consisting of

trees!. Very few species, notably some terrestrial insects, like grasshcppers,

can utilize the living grass material directly for food. Some species of crabs,

shrimps and mollusks can feed directly off the algae. The bulk of the fcod pro-

duction becomes available through detritus. Here, dead plant and animal material

is broken down by bacterial mineralization into small nutrient rich particles

which form the basic food for most of the invertebrates in the community. These

invertebrates, in turn, are the food for fishes, birds, reptiles and mamm.als.

Odum and Smalley have studied the food production in a Georgia salt

marsh. While the growth of new marsh grass material was seasonally cyclic, the

production of detritus was relatively uniform for the year. The time sequence

in the growth and development of the invertebrates, fishes, birds and otter animals

l20



are cyclic and are regulated by environmental changes, but fortunately the avail-

able detritus food supply remains relatively constant.

Some of the pollution problems may be considered as disrupting these

kinds of sequences; for example, during the season when birds utilize wetland

areas for nesting and breeding, adult birds do not always engage in extensive

food foraging activities. If you wish to assure the success of the 1 ird breed-

ing season, food for adult birds must be present in such excess quantities that

foraging is minimal. If a pollutant is responsible for disrupting a~ailable food

supply by drastic reduction or elimination of an important food species, the breed-

ing season might be jeopardized for the bird.

The introduction of pollutants can disrupt the food production cycles

in several ways. Heavy metals and pesticides may be absorbed to fine sediment

material, which becomes part of the detritus. The toxicant may be directly ab-

sorbed by algae, enter the roots of marsh plants, or be part of the particulate

material ingested by detritus feeders. Once it becomes part of the foodweb, it

will be passed up the line through various trophic levels. Here you have a po-

tential for continuous recycle and accumulation of the toxicant.

During the past several years, there have been many studies on the bio-

-ccumulation and magnification of pesticides and heavy metals in crabs, mollusks,

shrimps, fishes and birds. Some work has been done on vegetation, su"h as studies

by Harriss at the University of Florida, on mercury in marsh plants, .and work by

Odum on DDT residues in marsh plants.

Much of this work remains incomplete in providing us with a quantitative

picture of the key pathways, rates of uptake, transformation and translocation of

these toxic materials. Furthermore, much work remains to be done in understanding

the physiological effects of these materials once in the organism tissue. Doctor
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Ketchum has outlined these needs very thoroughly.

At this point, I would like to leave the discussion of pollutant re-

search needs related to the understanding of the behavior of species and the

communities in wetlands, and go to a topic of a more applied nature � waste

management. We all realize that the increasing volumes and complexities of our

wastes demand greater and more effective waste treatment systems; but beyond the

urgent need to treat waste, we now have to look into the problems of managing

waste.

As people concerned with the effectiveness of waste treatment plants,

you are probably aware that waste discharges contain both desirable and undesir-

able constituents -- although "desirable" may be a relative concept to manage-

ment. Effective waste treatment removes the undesirable constituents, Jhat is

left, although desirable, may not be optimal for some further use of the water.

Some new research concepts are being explored for the management of materials

left after extensive waste treatment. Since the upgrading and building >f more

efficient sewage treatment plants requ.'re, large amounts of money and muzici-

palities may not have this kind of money or be able to raise it, some of these

management techniques may upgrade existing treatment facilities with minimal ex-

penses over a short period of time.

For example, several projects are being supported by the Enviro:cmental

Protection Agency and the National Science Foundation, which examine the ability

of wetlands species to act as a tertiary treatment system. Once toxic materials,

some of the nutrient BOD, nitrogen and phosphate have been removed from :he ef-

fluents, with or without subsequent disinfectant chlorination, the efflux' nts are

sent to special holding ponds which have been stocked with species of ma~ sh vege-

tation. The ability of these ponds to further remove excess nutrients and change
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the quality of the effluent to one more compatible with the ultimate receiving

body of water is being studied.

The management of these ponds depends on harvesting the marsh species

from the ponds. Remember, there are still undesirable materials which may be

trapped in these marsh species that are being used for treatment purposes, and

we might not want to pass these materials on as forage material to ot acr species

in the wetlands.

The coordination of the harvesting of species from these pond, with

solid waste management practices is an area being investigated in a f'. esh water

marshland project in the State of Michigan.

A second type of project involves balancing chemical components of the

effluent after removal of toxic constituents and most of the nutrients present.

The fertilizing value of secondary effluents and agricultural runoff:.s variable.

Certain key trace elements may not be present; other elements may not have ratios

that are needed by desirable plants, such as diatoms and certain green algae.

For example, domestic sewage is typically low in sodium, magnesium, m~.nganese,

potassium cobalt, relative to quantities of phosphates, iron, carbon i.nd nitro-

gen. Small additions of manganese to ponds containing the effluent from a can-

nery operation in South Carolina have been successful in shifting species of algae

present from the nuisance blue-green algae,. like Microc stis aeru inos and

affanis. By adding trace amounts of certain chemicals, it may be possible to

allow desirable species to out-compete undesirable species. These desirable

species become the food for various invertebrates and fishes allowing the de-

velopment of a stabilized, viable, highly diversified ecosystem.

This tecnhique offers potential in aqua-culture operations, as well as
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providing a control of possible eutrophication in wetland waters. The changes

in species would enhance food pressure to increase desirable fish production and

could best be used to increase the desirable use of fisheries while, at the same

time, minimizing the production of nuisance algae blooms � and the dominance of

species that formed them � � which are not usually subject to such predat;or pres-

sures.

The third type of project is to try to match the chemical quality of

treated effluents to the receiving waters of the wetlands to maintain a kind of

chemically homeostatic environment in receiving wetland for species already pres-

ent. For example, during the past few years, Hart has studied the sect:.ons of

the Patuxent River, which receive secondary effluents. In a personal communica-

tion, he has noted that one region of the estuary had a salinity range <if eight

to eight to 15 percent. The large volumes of essentially fresh water from the

waste effluents of nearby communities have lowered this salinity. kle no longer

found the typically estuarine species of crab, rttussels and shrimps in the areas

of reduced salinity. They were replaced by increasing numbers of fresh water

insects as the marshland ecosystem shifted to a fresh water wetland.

Supposing that prior to discharge, the salinity of the effluent were

adjusted in special ponds to maintain the required salinity of the region for

crabs and shrimps. Conceivably, the estuarine zone would not have been disrup-

ted with respect to salinity. The effectiveness of this type of method comes

from a detailed knowledge of the environmental needs of the organisms being pro-

tected, such as regulation of feeding and foraging, and habitat utilizat.ion of

the species,

At the present time, all three types of projects are on very sm:.Il ex-

perimental or conceptual scale application. It is not known whether th» tech-
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niques are restricted or have widespread applicability. Research is aimed at

evaluating their potential.

For all of their value as wildlife refuges and nursery grounds for fish-

eries, wetlands do possess a number of undesirable features. Foremost is the

fact that wetlands are breeding grounds for mosquitos. Marsh vegetation acts as

a frictional surface to reduce flow velocities through the wetlands and create

regions of stagnant waters ideal for the habitats of mosquito larvae, Mosquito

control is one of the most important health problems. Most of the methods used

involve either oil or pesticide materials which adversely affect non-target spe-

cies. Controlled inundation of wetland areas has been suggested. Such inunda-

tion depends on impounding waters and management of impoundments presents other

water quality problems. From both an epidemiological as well as pol: ution con-

trol point of view, research in methods to control mosquitos, and wh .ch are not

disruptive to ecosystems and non-target species, would appear to be «n area that

offers potential research.

Finally, I would like to say some brief words about what the Environ-

mental Protection Agency programs are with regard to wetland management. The

EPA is charged with development of scientific basis for water quality criteria

which can be used to set legally defensible water quality standards. This is a

problem where use of your wetlands provides an inter-action with the EPA. This

needed scientific base comes from laboratory studies on the growth requirements

of important aquatic species, physiological studies on the acute effects and

sublethal effects of various pollutants on important fishes and shellfishes and

their food organisms, studies on the chemical transformations of toxicants dur-

ing breakdown.

These laboratory studies are integrated with field studies on various
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kinds of water bodies, so that total effects on communities of species, the

pathways, rates of uptake and transformation of pollutants are delineatei. A

mathematical analysis of the data and development of models of the behavLor of

species in single populations in communities round out the picture of pr~dict-

ing, on a quantitative basis, the impact of various pollutants on ecosystem dy-

namics, and the possible effects of manipulations and strategies in ecosystem

management.

The modeling work is relatively new, and it offers research needs in its

own right. In fact, in the modeling work is implicit the whole problem i!f pol-

lution, how does one define pollution, and what are the parameters that «re es-

sential to the description of ecosystem dynamics and effects to its cont: ol in

management.

126



SUMMARY

David H. Wallace

Associated Administrator for Marine Resources, NOAA

Friends, I know it is now 5:15 p.m. and I am sure you are all going to

be late for dinner. I have this big mass of notes which I have been taking of

the discussions. I would suggest, though, that I get rid of them. I :hink they

are just too much. I would even suggest that you might stand up for just a mo-

ment because I am sure all of you are tired of sitting, but I don't want to open

up the loophole that Doctor Bish talked about -- that you might escape out the

open doors. You have got to hear me out.

Before I really try to summarize, I do want to take this oppo> tunity in

behalf of those of us in NOAA to thank the Nassau-Suffolk Regional Mar: ne Re-

sources Council for giving us the opportunity to be with them today. .'. particu-

larly want to thank Ed Stephan and Lee Koppelman, who have worked very hard in

making most of the arrangements, and I also want to express my appreci.- tion to

Mr. Lane and Chuck Chapman of my staff, who have done a great job in h~lping me

put this program together. I think it is also great that we have had these ex-

perts who have been willing to devote their time to come here today and join with

us as a panel to give us an expression of their views on this very complex problem

of wetlands management

It seems to me that John Klein, in setting the stage for this discussion,

threw out a challenge about the relationship of scientists to local officials re-

sponsible for local action. I won't attempt to quote him precisely because I

didn't have a copy of his speech in advance, but I will try to paraphrase � he

said something like this, "A dangerous gap exists between our scientists, who have

the technical knowledge, and local government officials responsible for carrying
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out local action." And then he made an appeal to the scientists to spea'< clearly,

in simple language, so that they can present the basic facts and express their

interpretations in a language which would be understandable to the appoi:.~ted and

elected officials who would then, he said, "Be willing to act, taking into con-

sideration the political, economic and social implications." He also said, I

believe, that Federal and Local authorities should be involved in the develop-

ment of guidelines to assist local decision makers.

Now, how nearly have we, as the panel, come to hitting the mark that Mr.

Klein set for us? I am not going to attempt to answer this question. Instead I

am going to run through several items, the points of which, I believe, ti nd to

bear on this overall discussion.

First, I think it becomes quite evident that there is considerable data

on wetlands and their value, both in the natural state, as well as in their de-

veloped state. Many scientific and economic studies have been made which can be

used to give guidance to decision makers. However, the language of the scien-

tists is, in fact, difficult for the decision makers to understand, and should be

converted into a readily understandable form for them.

In decision making, ecological and environmental information must be eval-

uated in relation to economic, social, and legal considerations. Many consider-

ations, including such things as aesthetics, must be weighed. Many legal mechan-

isms already exist at Federal, State and local levels, but significant informa-

tion gaps still need to be plugged.

I might mention just a few of the existing mechanisms for wetland man-

agement and protection that were identified by various speakers. These included

acquisition, protective easements, control through use of permits, and zoning for

development and flood plain use to mention a few.
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The question was raised as to who should do the zoning and en.".orce the

regulations. I believe that it was the general consensus that while it is es-

sential to have local participation in managing and regulating wetlands, there

are other reasons, maybe overriding ones, for State and National parti<:ipation

also, since happenings in one area can impact on other polit. ical guris<Iictions.

Every avenue to deal with this problem of managing the wetlan<ts and con-

trolling them and preserving them should be used, I believe it was qu .te clear

that there was no single panacea for this activity that was presented by the group.

In terms of research, several speakers pointed out that descriptive moceling is

needed to aid the decision makers.

Doctor Bish, I thi~k, made the very strong point that wetlands planning

and management was particularly complex because of the political system in which

we work. Land control is primarily a responsibility of local governmer.t, but when

we get dowr. to the water, the Federal-Local interface became a very important

factor,

The views were expressed that responsibility for coasta1 zone manage-

ment should provide fcr the Federal government to develop policy guidelines, the

State to plan and develop standards and regulations, and the local government to

carry out their implementation and enforcement.

In terms of research needs for the future, we have a long list which was

enumerated. In fact, it is a little frightening to see how much is needed because

if you take this at face value, we might be faced with a situation where we

couldn't do anything now because we need to know so much more. I don't really be-

ieve that this was the intention of the panel, but in some ways it might be in-

terpreted. It was clearly enunciated however, that we do need more chemical, bi-

ological and physical studies. Ne need better enumeration of the wetlands and
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their relative values. We need hydraulic models to give us a firmer icea of

what will happen when the environment is modified. We need to better know what

can be done when oil or toxic materials are spilled. We also need to know more

about the disposal of spoil on wetlands and the effects of creating artificial

islands. We need research to learn more about how organisms react under stress.

And finally, we need a variety of studies about sewage disposal and treatment

plants and with this I can't quarrel.

Fortunately, I believe we can say that all is not lost and we do have an

opportunity to face up to the issues that are involved here. I believ< it was a

general consensus that our wetlands are valuable and that they are worth preserv-

ing. We should be taking positive steps to do this now and at the sam< time,

carry on with the research that is needed.

Thank you very much.
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