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FOREWORD

This report is part of a series prepared by The Center for the Environment and

Man, Inc., for the Regional Marine Resources Council of the Nassau-Suffolk Regional

Planning Board under the continuing program: The Devel ment of 1Vlethodolo es for

Plannin for the timum Use of the Marine Resources of the Coastal Zone. The pro-

gram is being funded in part by the Sea Grant Program of the National Oceanic and

Atmospheric Administration, U.S. Department of Commerce, and is structured into

six functional steps:

Functional Ste One Problems . Identifies, classifies and briefly analyzes the

problems that confront planners and decision maker s with regard to the area's marine

resources.

Functional Ste Two Knowled e Re uirements . Categorizes the data and knowl-

edge necessary for making sound decisions with regard to the use of the marine

res our ces.

Functional Ste Three State of t' he Art!, Assesses the availability and adequacy

of the necessary data and knowledge.

Functional Ste Four Knowled e Ga s . Determines necessary data collection

and research activity.

Functional Ste Five Data Collection and Research Pr o am, Formulates a

priority-oriented, marine-related data collection and research program and monitors

its implementation.

Functional Ste Six Mana ement Information S stem . Develops a system for

organizing the data and know1edge and provides analyzed information to marine resource

planners.

Functional Steps One and Two were completed in previous reports of this series

[la, lb and Ic] � .
I/

The current report on wetlands is one of seven which together constitute Func-

tional Step Three. Two of these seven reports were completed previously for coastal

water quality standards  Id! and for estuarine models [le]. Four reports addressing

I/ .
� Citations in brackets are listed in Appendix A.



selected priority problems are currently being prepared simultaneously for integrated

water supply and waste disposal [lg], coastal stabilization and protection [ lh!, dredging

[li!, and wetlands [Ij! .

The current report and all previous reports will contribute to future reports in

this series on the state of the art [lk]  Functional Step Three!, a proposed research

program [ B !  Functional Steps Four and Five!, guidelines for planning and policy formu-

lation [ Irn!, and a marine management information system [1n!  Functional Step Six!.

In the preparation of this report, we are indebted to many individuals within and

outside government. The staff of the Division of River Basin Studies of the U.S. Fish

and Wildlife Service, Patchogue, New York, kindly furnished information, reports and

comments. The staff of the New York State Department of Environmental Conservation,

Ronkonkoma, New York, did likewise. Charles Banks Belt of South Hampton was helpful

in providing background information on Long Island's wetlands and pertinent comments,

Views and conclusions contained in this report are those of The Center for the

Environment and Man, Inc. They should not be interpreted necessarily as the official

opinion or policy of the Marine Resources Council or the National Oceanic and Atmos-

pheric Administration.
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SE CTION 1 � INTRODUCTION

1.1 PROBLEM DESCRIPTION

The problem considered in this report is how to recognize, preserve and enhance

the usefulness of wetlands in Nassau and Suffolk Counties for ecological and for human

purposes. The state of the art is assessed, research and data needs are identified, and

guidelines are presented.

Wetlands are of concern on Long Island because of two competing facts. First,

Long Island is adjacent to the country's largest concentration of people, This gener-

ates large and growing pressures for the use of natural resources in many differing

ways � housing, beach use, and recreational boating. Second, the Long Island marine

environment is a highly productive, important natural resource which has been

increasingly changed, enhanced, and destroyed. These two facets in one area bring

.,'~n»t conflicting pressures for preservation and use. This conflict is readily apparent

in the area's coasta1 wetlands,

1.2 POTENTIAL USERS OF THIS REPORT

This report is prepared primarily for the use of the Regional Marine Resources

Council and its parent body, the Nassau-Suffolk Regional Planning Board. As such, it

is an overview and seeks to provide a perspective useful for formulating broad public

policy. In developing this overview, considerable information is provided that should

be useful to other bodies such as the town boards and conservation commissions. The

report is developed in such a way as to maximize its contribution to later reports in

this series. Although the data and some of the effects are specific to the study area,

the methodology used and some af the conclusions reached should be applicable to

wetlands planning elsewhere.

1.3 CHARACTERISTICS OF THE DECISIONS BE UIBED

The basic decision is how to manage the wetlands. Decisions are too often made

on the basis of very narrow conception of their impact on wetlands, However, as this

analysis attempts to show, wetland alterations take place in a physical and cultural

framework that significantly alters both the benefits and the costs of an alteration pro-

ject. Thus, the decisions made should take into account the demand for resources,

economic value, impact on ecolagical systems, the effect an human activities and long

term plans for development of the area.



I.4 APPROACH TO THE PROBLEM

In Section 2, the analysis consists of:

~ Examining wetland relationshi s, to include wetland character-

istics, natural functions, and man's uses.

~ Examining wetland chan es caused by nature and, especially

by man, to include a consideration of wetland losses in the

past, present and probable future.

~ Identifying major wetland roblems.

Examining steps in the com rehensive wetlands mana ent

to include a teinporary moratorium, a controlled inventory, an

evaluation of qualitative features, a listing of preservation and

enhancement techniques, and the preparation and implementa-

tion of a comprehensive wetlands plan.

In Section 3, important data collection and research needs are listed.

Section 4 provides a brief summary of basic considerations and suggests

some guidelines.



SECTION 2 � ANALYSIS

2.1 WETLAND RELATIONSHIPS

2.1.1 Wetland Characteristics

Coastal wetlands are much more than just wet land. That simple definition con-

notes the idea that this is just land that needs to be drained or filled to convert it to dry

land suitable for development and production. As will be stressed herein, wetlands are

better viewed as highly developed, natural, productive ~tivin resources.

Unfortunately, the term "wetlands" is commonly employed ambiguously or

inconsistently in wetlands studies and inventories, For the sake of consistency with

inventory reports to be cited later, when we employ the term "wetlands" herein, we

intend it to include Types 12-18, as described in Circular 39 of the U.S, Fish and Wild-

life Service [2a]
I/

Actually, in the bi-county area only two of these types are currently plentiful-

coastal salt meadows  Type 16! and regularly flooded salt marshes  Type 18! . Some

freshwater marshes  Types 12 and 13! on the upland fringe of the salt meadows were

reported in a 1954 inventory [10]. However, because of their accessibility for develop-

ment, these upland marshes have probably been, for the most part, lost during the past

two decades. Henceforth, for brevity, unless otherwise indicated, we will use the term

"meadows" to connote coastal salt meadows  Type 16!, and the term "marshes" to con-

note regularly flooded salt marshes  Type IS!. Figure I brings out in simplified form

some of the distinctions between meadows and marshes, and their landward and sea-

ward limits. On the ground, the transitions are not so sharply determinable. Although

we make these definitional distinctions, both meadows and marshes are integral features

of a coastal wetland. Water flux is the important element in the complex makeup of
these wetlands; freshwater from surface and groundwater inflow mingles with brackish
and salty waters,

About two-thirds of Long Island's wetlands are meadows and most of the remainder

are marshes. Both are used as feeding areas for waterfowl. The value of the meadows

for this purpose is greatly increased by the presence of shallow pothoies. The marshes

I/
� See Appendix 8 for descriptive extracts from Circular 39.
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and adjacent shoal areas provide habitat, spawning and nursery areas, and nutrients for

fish,

Mudflats, rocky areas and beaches are not included in the current definition of

wetlands as depicted on Figure 1. However, they are part of the total wetlands com-

plex. Open water exists in the coastal wetlands  though not shown on Figure 1!, The

streams, guts and potholes of the marshes and meadows are an integral and important

component of the coastal wetlands,

Basic productivity of an ecosystem or community may be defined as the rate at

which energy is stored by the photosynthetic and chemosynthetic activity mostly of

green plants in the form of organic material which can be used for food. In general,

there is a ten to one ratio for the various trophic  productivity! levels; one pound of a

higher trophic level would have to consume about ten pounds of the next lower trophic

is usually the major producing unit inlevel, Cord grass  

marshes. Its annual production in tons dry weight per acre for Georgia has been

reported as between 4.4 and 8.9 tons; for North Carolina, 2.9 tons; for Virginia,

3.0-7.0 tons; for Delaware, 2.0 tons; and for New Jersey, 1.3 tons [3]. A study of marsh

plant productivity in Hempstead Bay, Long Island [51] found values of 2,3 � 3.7 tons per

acre. Productivity measurements of a Rhode Island salt marsh [52] resulted in values

of 2,2 � 3,5 tons per acre, Typically, other marsh vegetative species have lower pro-

duction rates. Algae and phytoplankton in some studies are shown to have contributed

substantially to the total productivity of vegetative matter [4, 51] . Organic matter is

broken down mechanically by tidal and wave action into smaller pieces  detritus!. The

detritus is decomposed by microorganisms to provide nutrients for further vegetative

growth and for animal species. Table 1 shows how the productivity of a Georgia wetland

compared with other ecosystems.

2,1.2 Natural Functions

The natural functions of coastal wetlands can be placed in the following six cate-

gories [ ll]:

H drolo c Function � The wetlands can serve as a storage area for tidal surges

and for upland runoff in some cases. This is one of the areas where the freshwater and

saltwater mix, resulting in dilution of salt concentration as well as storage.



TABLE I [5!

T Y PRODUCTIVITY OF
VARIOUS CULTIVATED AND NATURAL ECOSYSTZMS

~ Average in areas of highest yields.

H draulic dro a hic Function � Wetlands serve as a natural buffer when they
reduce the impact of storm tides and waves on the adjacent higher areas. The peat
mater ials and vegetation intercept the storm tides and wave shocks. Because of the
wetland topography, there is usually a large areal extent of this type of material. The
wetland complex helps to absorb the shock and reduce the gradient for the waves. It is
a natural breakwater. The stalks of vegetation are extremely resilient and bend with
waves while absorbing energy,

Sedimentation Function � Water moving across wetlands constantly stirs up the
surface materials. Vegetation acts as a filter causing sedimentation on the wetlands.
The source of the deposited sediments could be either upland or oceanside. The silt,
sand, organic matter, pollutants, and other deposited materials all cause a rise in sur-
face elevation. Countering this land rise is a very gradual rise in the sea level along
the Atlantic coast [6, 7, 8J, although the two rates may not be comparable. The wet-
lands, then, usually serve as a sediment trap" for materials otherwise deposited in
channels, saving in dredging frequency. In erosion prone parts of bays, such as along
channels, wetlands can work in the opposite direction if not vegetated, by providing a
primary source of channel-filling sediment, especially after storms,

Anti ollution Function � The marsh and shoal areas in particular may serve
beneficially as a biological and chemical oxidation basin where deposited organic and



inorganic materials are oxidized, decomposed, and digested while being converted into

nutrients. The oxygen production of the marsh vegetation probably aids the microbial

breakdown of this material, so there is some degree of pollution control being done by

the marsh.

Basic Food production - As mentioned earlier, there is primary nutrient produc-

tion from wetlands vegetation with subsequent mechanical and chemical decomposition,

As the vegetation dies, bacteria, plankton, fungi, etc. convert it into matter high in

pxotein, minerals, carbohydrates and vitamins; this material circulated in the "nutrient

trap," It should be realized then that the chemical elexnents, including all the essential

elements of living matter, tend to circulate in the biosphere  biological complex! in

characteristic paths fram environment to organisms and back to the environment.

These more-or-less-circular paths may be termed "inorganic-organic cycles" and are

sometimes referred to as biogeochemical cycles.

. i~h and Wildlife Habitat Function - This function includes breeding, nesting,

resi,�", feeding and predator-escape functions for various forms and levels of fish and

wild".fe. Because of their temperatures, nutrient content and protective fescue-e~,;,

lands and adjacent waters are used by many species as nursing grounds ~

2.I.3 Manfs Uses

~ Uses involving no alteration:

~Nurser � Provide nursery areas for fisheries.

en ce and Aesthetics � Wetlands offer same unique and valued open space

and aesthetic qualities, They offer areas of quiet relief from the regular

activity encountered every day and provide a peaceful landscape.

Recreation � Coastal wetlands provide a wide range of active and passive

recreation: hunting, fishing, hiking, bird watching and photography.

Education and Research - Wetlands can provide a wide range of opportunity

as outdoor laboratories and living classrooms. They are perfect areas for

studying biological processes. In particular, Long Island's wetlands ar<

adjacent to a large population and attendant research and educational

institutions, Organisms which are impartant to xnan need further study

and at least for a portion of their life cycle can be studied in the wetlands

complex.



~ IPses involving alteration:

channels are sometimes dredged through them for boating and they are

sometimes converted into marinas. Roads connecting barrier islands

with the mainland and the bridge abutments associated with these roads

are frequently sited in wetlands.

Residential � Highest residential land values usually occur adjacent to or

on water frontage. Development of water frontage creates a low-maintenance

open space with many kinds of recreational facilities. This space is so

popular it can increase surrounding land values up to five or ten times

normal value. In fact, on Long Island new waterfront plots of land can

command a premium of about $5,000 to $15,000 over non~aterfront lands.

If the land is bulkheaded, and this improvement is not maintained, property
values will decline as erosion occurs.

Commercial � Certain commercial activities must be located on the water' s

edge. boat launching facilities, marinas, servicing areas.

Industrial � A few direct industrial uses are found in wetland areas,

pr imarily on filled wetlands.

Resource Extraction � Living resources such as finfish, shellfish, and

muskrats are sometimes extracted commercially from wetland complexes.

solid wastes and spoil from dredging operations are sometimes deposited

on wetlands. Many existing and proposed sewage treatment plants are

build on filled-in wetlands.

2.1.4 Interrelationshi s

The wetland characteristics, natural functions, and human uses outlined above all

interact. Figure 2 shows how the wetland characteristics, arrayed along the horizontal

axis affect the natural functions and man's uses, arrayed along the vertical axis, Overa11,

it can be perceived how natural functions and man's uses of wetlands are related to each

other through the characteristics of the wetland complex.

Figure 2 is a very generalized matrix; direct and indirect effects are implicit.

The continuity of the wetlands complex  Figure Ij masks the directness. The assumption
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is that relationships can exist in several places at different times, and to varying

degrees.

2.2 WKTI AND CHANGES

2,2.1 Natural Chan es

As can be determined from the characteristics of wetlands, they are a dynainic

rather than a static system. Erosion may occur from continued wave action; hurricane

flooding and high winds may alter the flora and fauna as well as t' he topography; sedi-

mentation may fill old potholes and channels; tides and fresh water flow may create new

ones. In Maryland the net effects of forces � shoreline erosion and wind-blown sand-

have been found to cause about a third of the state's coastal wetland losses observed

over the past quarter of a century [40]. No similar data are available for Long Island,

2,2,2 Man-Caused Alterations

Dred' � Removal of material occurs frequently in open water, in shoal areas,

and in the marshes; and infrequently in meadows. Dredging usually takes place in the

biologically active shallow areas, Dredging is generally for land development, i.e.,

residential, commercial and industrial; or water development, i.ess navigation.

Ditching to eliminate shallow pools is a particular form of dredging applied to

mosquito control. If the ditches are located in the intertidal zone, the amount of per-

manent water-marsh edge is increased. Small fish can remain in the salt marsh at low

tide to eat mosquito larvae. In the higher meadows, ditching can reduce water levels

enough to allow woody plant species to become established thereby improving the overall

wildlife habitat. Ditching to drain small freshwater pools along the barrier beaches is

disruptive to the local ecology. In addition, these pools are felt to be essential to the

survival af indigenous young waterflowl [ 53],

~Fitlin � This is the other component of the dredging operation. As indicated in

some detail in another report of this series [ li], dredged material is sometimes deposited

in shoal, marsh or meadow areas. It is sometimes possible to control the dispersal of

filling material imaginatively so as to create new wetlands.

'"K

solid land. The result is to restrict the movement of water, and therefore, the move-

ment and/or exchange of dissolved oxygen, salinity, temperature, nutrients, and life
forms.

10



Insecticide A licatians - Primarily done to control mosquito populations. DDT

has been used extensively in the past on Long Island, in Suffolk County, in particular.

This practice has been curtailed and other insecticides are now used.

Nutri nt or Pollutant Loadin - The freshwater inflow can carry any manner and

variety of nutrients or pollutants, The wetlands may be capable of handling these

materials, depending on the volume, concentration and composition of the loadings.

Freshwater Diversion - This applies to both the ground and surface waters. On

Long Island most of the streamflaw is derived from groundwater. Any change in the

groundwater, such as that caused by overpumping, will deplete streamflow as well as

groundwater inflow. The depletion would reduce the freshwater input, altering the bay

salinity and other characteristics of the wetlands. An extensive sewering program with

an ocean outfall would greatly reduce groundwater recharge and would affect bay salinities

and wetland characteristics.

Figure 3 suggests how natural forces and human alteration methods can alter wet-

land characteristics, Several considerations should be kept in mind when considering

this matrix. The forces and methods can each affect different portions of the natural

environment; some characteristics would be affected by almost every form oi alteration

while others are sensitive to only a few; same alteration forms could ultimately impact

on the entire wetland complex, while others are more specific.

2.2.3 Wetlan Losses

As brought out earlier, the term "wetlands" differs greatly in meaning from state

to state, from report to report, and often within reports. Even in reports which seek ta

preserve some consistency of definition, deviations are necessary to accommodate

to material from previous studies. Even when the term is defined, ambiguous termin-

ology is commonly employed, such as high tide, low tide, storm tides, six-foat depths,

and important adjacent areas. It is frequently impossible to tell whether the wetland

acreage includes or excludes internal channels, upland fringes and vegetated submerged

areas. Difficulties are further com ounded when inventor data of one decade are sub-

tracted from differentl or obscurel -defined data from an earlier decade to calculate

the intervenin wetland loss rate. The scope of this report does not permit the unravel-

ling of these ambiguities. To provide a general perspective, however, we have selected

what we consider to be the best of the data available to us; but the reader should withhold
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TABLE 2

LOSSES IN N SSAU-SUFFOLK8 A W T

TABLE 3

ESTIMATED WETLANDS OWNERSHIP

Sources: The 1968 entries are based upon scaling data from a
map presented by Spinner [10] and adjusting slightly to agree
with the 25,800 acres reflected in Table 2. About two-thirds of
the "Local and Private Conservation Areas" reported for 1968
consists of acreage dedicated in Nassau County in 1965 under the
Long Island Wetlands Act.

14

Sources: 1954-1964 [2e] . 1964-1968 based upon estimates by Johnson
[11]. 1968-1971 based upon dredging fill quantities estimated by Dowd
after a review of all applications for dredging permits to the U.S, Army
Corps of Engineers from January 1968 to April 1971 [1i].



In summary, despite some data uncertainty, it is clear that wetlands were lost

at a very rapid rate from the mid-1950's to the mid"1960's. Since then the loss rate

appears to have dropped. As more of the remaining privately-owned wetlands come

under conservation control, the loss rates should continue to drop.

If this perspective is confirmed by the inventory data currently being developed

by SUNY [9], it will indicate that within this decade the emphasis should shift from

saving wetlands" to 'What should we do  or not do! with the 'saved' publically-owned

wetlands to better understand and enhance their values for ecological and human

purposes?" The 25,000 acres of remaining wetlands represent over three percent of

the total land area in the two counties.

2,3 WETLAND PROB LKMS

Public Partici tion � One of the major factors impacting on wetlands manage-

ment is public interest. Without it, wetlands management will proceed on the hit-or-

miss basis it frequently has in the past. Occasional outcries and public alarxn will be

generated by a few issues, but the overall sequence of events typically leads to con-

tinued incremental degradation, loss and unimaginative management of wetlands. With

public interest', support and backing, and official commitment, a comprehensive plan

for wetlands management can be undertaken with a higher degree of success and will

result in an improved wetland environment,

~Ovnersht � Wetlands management can be more effective if all wetlands,

publically and privately-owned, are included. Most af the Nassau-Suffolk County wet-

lands had been publically-owned at one time. For a variety of reasons, some portion

of these lands became privately-awned. Where titles are uncertain, such as is the case

in parts of Suffolk County [14, 16], preservation and management of wetlands can

degenerate inta a mere holding action or unnecessary loss.

~pundtn � The Long Island Wetlands Act provides funds to aid in the development

and management of wetlands owned and dedicated to conservation purposes by local

governments. The average annual state expenditures are projected at $15,000 [15, 16! .

With the town's matching funds only $2 per year is available for the "management" of

each acre of wetland currently covered by this act. The basic intent of the act appears

to have been preservation of the wetlands in the natural state in which they were found

at the time of their dedication, Under such a concept, restoration and enhancement are

unlikely to be given much consideration.

15



Local Control � At the local level there are problems with legislation. Several

towns and villages have flood plain laws, dredge-and-fill laws and zoning ordinances

developed under local home rule [17, 181, Some facets of local control are.beneficial.

Action usually can be taken sooner at the local level than st the county or state level,

Decisions made at the town level are probably most responsive to the needs of that

community. However, there are a set of associated problems, There is no permanency
to the local laws. They are flexible and can be changed. This is appropriate at first
glance and the flexibility apparently is haphazard, From the regional viewpoint, there
is no optimization of individual decisions to allow variances at the local level, Town

and village decisions, on the other hand, are made with concern only at the local level.

In addition to this limitation, decisions are often made at a personal level, with seem-

ingly little regard for the town or village. Such practices are not in the public interest
[19, 20, 21, 22] .

'vr;mits - Variances and permits are allowed which ultimately destroy the

originally-protected wetlands. The U.S. Army Corps of Engineers receives applica-
tions for permits to dredge and fill for navigable waters [li]. Applications are reviewed

under a variety of perspectives. The applications are subject to public hearings and
are also reviewed by the New York Department of Environmental Conservation and the

U.S, Fish and Wildlife Service. As a matter of policy the Corps does not grant approval
1/if either of these two agencies oppose the application- . Permit systems are useful for

control purposes; but, unaccompanied by a comprehensive plan  say one that envisions
the creation of new wetlands! they are, by definition, an ad-hoc response to randomly-
generated individual initiatives.

culation � A 1965 report [2e] examining the causes of coastal wetland losses

in the preceeding decade indicated that, for 20 percent of the lost acreage, the ultimate

use of the filled area was unknown. The fill, however, was largely spoil from hydraulic
dreding. When there is no stated purpose for depositing the spoil material on the wet-
lands other than simply to dispose of the material, this fact is particularly disturbing

1/
� A more detailed discussion of the Corps permit system is presented in another

report In this series [li].

16



to conservationists. Another disturbing aspect of this practice is an unstated interest

in "developing" some of these filled lands. In a more recent report [ li], the maximum

wetland acreage lost to hydraulic fill was estimated at about 150 acres annually during

the period 1968-1971.

2.4 COMPREHENSIVE WETLANDS MANAGEMENT

Our purpose is the development of a comprehensive management scheme for the

coastal wetlands of Nassau and Suffolk Counties. The important point is that coastal

wetlands are part of a complex; they do not stand by themselves. Accordingly, focusing

on a single wetland is not enough. We must consider all interactions, compare a«c'.

rank them, and assign priorities for each by considering the entire system of coastal

ivetlands on Long Island, The management scheme should consider preservation,

development, resorahon and creation of wetlands, while keeping in mind the fact that

few of man's coastal uses absolutely require a wetland site. In fact, some uses are

enhanced by upland locations adjacent to open unspoiled wetlands.

The key elements of the management scheme include:

~ a moratorium,

~ a management-oriented wetlands clas sification system and
inventory,

~ an evaluation of the quality of each major wetlands complex
geared to tne degree to which it fulfills delineated natural func-
tions arid human uses,

identification and evaluation of physical and non~hysical
wetlands management techniques,

~ development of a comprehensive wetlands management plan
integrating the inventory data, the quality evaluation, and the
management techniques into a coherent plan,

~ implementation procedures which can be used to actualize
elements of an accepted plan.

2.4 1 Moratorium

A moratorium of two years length is proposed. Protection of all remaining wet-

lands for an extended period of time will counterbalance the long history of wetland

"development," The wetlands management scheme should involve some form of

public intervention which will result in a net gain from wetland alteration through con-

sideration of the uniqueness of the resource, its future possibilities, and alternate

means of solutions. Until this mechanism is operative, wetlands alteration must be
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viewed with trepidation and prevented when possible. Hence, the moratorium on
"development" to allow the necessary studies for the management scheme.

The moratorium should suspend all activities which destroy the functional

integrity of the bi-county system of wetland complexes. Very strict review and

permit procedures will probably be required to determine whether a given action
threatens this functional integrity. Such wetland uses and actions as dredging, filling,
bulkheading, home construction, road construction, sanitary land fills, direct and
indirect discharge of pollutants, and pesticide applications fall into this category.

The point in establishing a two-year limit on the moratorium is to provide a
period long enough to construct a management plan, yet short enough to keep pressure
on wetland planners, thereby not allowing them to lose sight of their goal.

2.4.2 Classification and Inventor

To provide a basis for informed management, a wetlands classification system
geared to management needs must first be developed and then the wetlands should be
inventoried under that system.

A considerable number of items of data and knowledge requirements are pre-
sented here. Some of these data have been obtained previously for various wetland

areas on Long Island, however, none of these data have been systematically collected
for all components of the entire wetlands system on lwng Island. Included should be
those wetlands that have never been investigated.

Some of the basic management-oriented questions which could be posed in a
classification scheme and answered by the inventory are listed below. Some of the

questions have been answered for some wetlands on Long Island but few if any of them
have be n systematically and uniformly answered for all components of the island's
wetlands system,

What are the coastal wetland resources?

Where are they located?
How large is each unit or parcel?
Who owns them or controls their use?

What are their values for taxes, for various forms of "development"
use, for various forms of "natural" use?

What is the vulnerability of each parcel?
If vulnerable, when is it likely to be lost to "development" ?
What unique attributes does each wetland have?
What recommendations or plans have been made for each parcel?
What current or proposed up1and uses could or do affect each

parcel?
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What is the nature of the ad acent u lands?

Current and planned land use?
What are pressures for development?
Surface or groundwater flow to wetland?
Quantity and quality of flow?
What effect does upland water flux have on the wetland?
Who owns, manages or controls the use of these uplands?
How does the wetland affect the upland?

What is the nature of the conti ous oc an water?

What is the saltwater flux?

What about salinity, and other water quality parameters?
Frequency of inundation of wetlands?
What finfish and shellfish species are found?
What do they derive from each parcel of wetland?
Who owns or manages the bottoms and their attendant resources 7

Description alone is not sufficient; rates of production should be considered. In

otheI words, function as well as anatomy should be examined.

A wetlands classification and inventory project is outlined in a concurrent CEM

publication [U ] . Aerial photography should be considered in developing inventory tech-

niques.

2.4.3 alit Evaluation

There is a definite need to evaluate the manner in which specific wetland com-

plexes satisfy the natural functions and man's uses indicated in Sections 2.1.2 and

2,1.3,

In a concurrent CEM publication [ U!, a project, Understanding Wetland Values,

recommends a comprehensive list of beneficial uses of wetlands to quantitatively

estimate how specific Long Island wetland complexes provide these benefits. The list

of beneficial uses should include, but not be limited to:

~ environmental enhancement such as nutrient recycling, nursery
and wildlife habitat, upland protection and open space;

~ social enhancement such as visual aesthetics, nature apprecia-
tion and certain forms of recreation; and

~ land enhancement for residential, commercial, industrial, and
recreational development.

It should be noted that some of these uses are incompatible with others. This project

is given a high priority because of the need to sharpen understanding of how wetland
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areas contribute to social, economic and environmental values. Without such a founda-

tion, major decisions on the management, preservation, use, enhancement or develop-

ment of wetlands will be largely intuitive.

Goals ox objectives for desired coastal wetlands use need to be established for

the entirety of the Nassau-Suffolk wetlands. This phase of the development of a wet-

lands management strategy is actually an inventory of the needs and aspirations of

the bi-county area for wetlands, This is an expression of ideas froxn the public, pri-

vate groups, public agencies and officials as to what they desire in the way of wetland

uses and products. It should identify potential uses or needs that the wetlands can

fulfill for man and the ecosystem to which he relates.

There is no intention to develop a full-fledged scheme for determining community

wetland needs in this report. However, soxne of the major characteristics can be

identified here. There are some communities of interest that have, or should have,

a voice in determining wetland needs for the bi-county area. Persons and groups with

diverse interests in wetlands include fishermen  finfish and shellfish!, boaters,

dredging crews, the consumers of fish products, the developers of filled wetland

acreage, the occupants of such land, reseat chex s, and trustees of these natural

resources. As indicated above, some of these interests are individuals, others per-

tain to a group; some are typical of the private sector of the community; others are

typical of the public sector. There is a local, regional, state and national character

in many of these interests.

2.4.4 Wetlands Mana ement Techni es

The implementation of the management scheme is a very crucial step in achieving

viable results. Implementation involves a broad area of x elated subjects. They are
related in that they ail involve accomplishing soxnething.

There are two general classes of implementation tools that can be used: those

that are physical measuxes directly applied to the wetland specifically, and nonphysical
measures which would apply to any piece of land, Some examples of each class are as

follows:

~ Physical Measures

Bpoil areas - Provide cross fencing, plant trees, maintain and repair

bulkheads, and control dredging areas.
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Boatin facilities - Cease dredging at areas for mooring, expand existing

facilities only with a minimum loss to the environment, build new mooring

facilities offshore, consider the use of floating docks, and guard against

overdevelopment of boating facilities.

Preservation � Preserve most of the remaining natural shoreline for

aesthetic and economic reasons, restrict further dredging and filling of

meadows and marshes, preserve islands as wildlife refuges, snd atop

depositing spoil on wetland edges,

Pollution - Strenuously enforce present statutes, require builders to

install properly-located, effective treatment facilities for houses closer

than 100 feet to the marine edge, maintain pond outlets to provide max-

imum tidal exchange, investigate sewer lines, promote zoning and flood

plain legislation to protect shore areas, and minimize oil storage and

dispersal facilities,

~Nasl tlon � Keep dredgtntt more than 250 feet from wetlands, ellmln-

ate spoiling on adjacent marshes, encourage placing spoil on eroding

beaches, riprap newly cut inlets up to at least mean highwaterr and

restrict shallow   < 4 feet below mlw! dredging.

Storm buffer � Construct housing at a safe distance above highwater;

avoid housing in wetlands that are part of the drainage basin or flood

plains; and zone wetlands and flood plains as flqod plains for beauty, pre-

servation and buffer against storm tides.

Recreation - Restrict access to some areas to maintain seclusion, develop

fishing piers in other areas, develop least productive areas for recreationr

and institute integral planning and design.

Commercial industrial residential � Control future shoreline development

with environmental consequences in mind, encourage builders to continue

sound practicea, locate bulkheading 15 � 30 feet inshore of the high~ater

line, use buffer areas of 10-feet width on each side of creeks, terminate

fill areas with a gradual slope,and stabiiize fill areas with grassea and shrubs.

Specific physical management recommendationa are dependent on the

characteristics and desired uses of a given wetland unit. A knowledge of all

other units also is presupposed aa a basis for making a recommendation on
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physical management on a specific unit, The range of physical

activities that can be undertaken is predicated on the uniqueness

of the area, its present use or state relative to surrounding units and

its importance for various functions and uses. The New York Rate

Department of Environmental Conservation reports [ 34] make many

recommendations as to physical measures that can be employed to

enhance wetland values,

~ Nonphysical Measures

~Ac istion - Results in the broadest range of future options.

donation - little cost to the taxpayer, but rarely occurs;

transfer � transfer of federal or state lands to a municipality;

option exercise of tax delinquent land � retention of tax

delinquent land by municipalities;

condemination � exercise of eminent domain;

taxing power - grant tax relief to present' selected land uses;

outright purchase � involves large sums of money and has been

little used to date. A variation of this is the purchase-and-

lease-back procedure.

Z~onin � Various types include cluster, agricultural, time and flood-

plain zoning. Cluster zoning concentrates on development of one area

leaving the balance of land to open space. Agricultural zoning prohibits

residential development not related to farming needs. Time zoning

requires development first on properties zoned for highest densities.

Flood-plain zoning restricts development of areas with a variety of

flooding or water conditions.

Le 1 rocedures ermits review � Sufficient legal means are avail-

able to contest any ill-advised scheme to destroy open space including

coastal wetlands ~ A large portion of present efforts to counteract wet-

land losses is currently directed at legal action for conserving habitat

[23] . One technique some states have used has been the establishment

of bulkhead lines to regulate filling or reclamation of privately owned

tidelands. Florida has such a law and requires a biologicaj ecological
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and often hydrographic study. Until these studies are completed, a

statewide moratorium has been placed on dredging and filling [16] .

Several coastal states require permits for dredging, filling and

other coastal alternations. These laws go beyond the Corps' permits

and state lands controls in that the wetland permits apply to privately

owned uplands, not merely to state owned land and lands under navi-

gable waters [24!. The Corps of Engineers exercises jurisdiction

over all navigable waters, Navigability has been broadly interpreted

by the Corps and the courts. The navigable waters extend at least to

mean high water which would include the artina alterniflora marshes

[12! .

An effective agency needs authority to review all public projects and

programs. There is generally no adequate comprehensive review

machinery at any governmental level to protect the public interest in
1/

proper management of wetland complexes � . An example of a step

in this direction is Local Law No. 2 of Brookhaven establishing the

Board of Waterways. The Board evaluates impacts of proposed can-

struction on the wetland habitat and then advises the Town Supervisor

and Council on each application.

Coordination - Little formal provision appears to be made for coordination

of development activities and conservation efforts. The general pattern

appears to be one of informal coordination among affected agencies.

This needs to be improved. A formal organization of the appropriate

agencies into a staff level management would have a three-fold purpose-

first, coordinate inputs; second, provide for exchange of information

and subsequent viewpoints; third, insure effective communications.

The various controls such as zoning, permits and acquistion also

must have a means for coordinating the action and activities of the dif-

1/
Furthermore, without a comprehensive wetlands plan, such as the one advocated

herein, even if such review Inachinery existed, it would have to act on an ad hoc,
defensive basis.



ferent levels of government. One of the possibilities is to establish

a coordinating body which would bring all the major areas together for
coastal zone management and planning. County planning snd manage-
ment efforts must be conjunctive with town and village efforts. The

coastal zone agency would strive to coordinate activities on the local

 public and private! level with those on an area-wide level. This should

also be coordinated with other types of planning and management; water
supply, land developxnent, transportation, special districts, recreation,
etc.

For additional material on nonphysical tools, the reader is referred to

Appendix C. The reader should also bear in mind the fact that the physical and non-
physical measUres should be applied together to enhance and regenerate wetlands.

2.4e5 Plan Pre ration

The establishment of a comprehensive management plan requires that input on
the physical resource base and on how people desire to use these resources be analyzed
and interpreted, and ultimately translated into a concrete management prograxn.

Information on the wetlands resource has been given in Section 2.4.2, its value
in Section 2.4.3 and some ideas of what tools are available for its control in Section

2.4,4. Preparation of a plan involves integrating this information into a practical,
appropriate and manageable plan. Information on the requirements for a comprehen-
sive plan in the coastal zone is plentiful. For the sake of readabiHty, this information
is summarized in this section; the reader is referred to Appendix D for concise
summaries of selected publications by the following sources:

Marine Fisheries Commission [25]
"Science and Environment" [16]
"Conference on Evaluation of Atlantic Coast Fstuarine Zone" [26]
Journal �7  ~Science
New York Department of Conservation Leaflet [4]
Seminar on Multiple Use of the Coastal Zone [39!
American Geographical Society [23, 10]
Virginia Institute of Marine Science [3]
Maryland State Planning Department [-"0]
Connecticut Arboretum [41]
North Atlantic Regional Water Resources Study, Appendix U [29]
Conservation Foundation [30]
League of Women Voters [19]
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Massachusetts Institute of Technology [20]
New Jersey Mosquito Extermination Association [31, 32]
U.S. Department of the Interior, Fish and Wildlife Service [2n]
Environxnent Reporter f 15]

The following, from a monograph by Ludwigson [15], sums up the essence of

the above discussions.

"Multiple usage is a firmly entrenched concept along our coasts. The idea of

restoring a pristine environment there ranks with the establishment of a continuous

coastal industrial belt as pure pipedream." America's future coastal zone will be

managed. This "means that there will be increased public willingness to become

involved In making decisions on which activities will be permitted and which denied,

and on such matters as coastal zoning." Increasingly, development applications will be

scrutinized by citizens' organizations as well as by official agencies. These groups

wi11 use such criteria as anti~ollution measures and the traditional conservation pro-

tection, But aesthetics will be the principal new criteria to be met: do we want this

activity here? Another new criterion will be based on an increased breadth and intensity

of concern with econoxnics: this proposed development will affect my business. The

most important change of all is the "growth of regional and nationwide governmental

organizations dealing exclusively with coastal zone management affairs," The institu-

tional environment must be the primary concern of a comprehensive management pro-

gram. This fraxnework "includes the forms of law, political Institutions, and organiza-

tional mechanisms, that man must use..." Once this framework is established, it will

be easier to attempt to improve t' he biophysical and socioeconomic environments.

The following planning descriptors and planning responsibilities must be considered

in preparing a coxnprehensive plan for the Nassau-Suffolk wethLnds.

~ The entirety of Nassau and Suffolk Counties Is the fabric for
the planning process,

~ Plan fax the entire wetland coxnplex, not just the wetland or
bay.

~ All functions and uses of the wetlands system are to enter
into the process.

~ AII public and private interests should contribute to the
planning process.

~ Consider the effect of other plans of development.



By adding ~inte ated i.o comprehensive as a planning desoriptor leads to:

~ For some v etland components, a single best use can be identified
to everyone's satisfaction.

~ Other wetland components could fi 11 several different needs,

~ If compatible use.n can be made of the same area, this should
be done.

~ Wetland components for which incompatible uses are desired
have to be scrutinized closelv.

~ The various u; e alternatives for these wetlands should be evalu-
ated as to their impact on the productivity or usefulness of the
entire Nassau-Suffolk wetlands complex.

~ Priorities cari be established for each of these alternative
activities; they will involve trade-offs.

Considering who is t,o be responsible for development of the plan leads to;

~ In most states, the state is looked to as the coastal zone planning
agency.

~ The New York State Division of Marine and Coastal Resources
is developing a pr ogra m.

~ The New York State Depar tment of Conservation has competence
in resource evt.luation procedures.

~ Most programs of the Federal Government operate through
state agencies.

e The Nassau-Suffoll.- Counties contain abnost all of the remaining
viable coastal wetland areas of the state.

~ The Nassau-Suffolk Regional Planning Board is an existing planning
agency with the Regional Marine Resources Council as its coastal
zone arm,

~ The towns, not thc coiinties or the state, own the majority of the
wetland areas.

The town and village governments have the actual land-use planning

~ Some towns and iillages are more advanced in their own planning
for wetlands use t.han ot.hers.

~ Local based planniiig is typically more acceptable to those
affected than are lilans developed at a higher level of government.

~ The home rule system on Long Island may restrict or slow any
attempt at s comprehensive approach to wetlands management.

~ Successfiil planring mav req»ire a multi-level government effort.



~ Above all, the towns should establish their positions as
TRUSTKES of their wetland resources rather than as

OWNERS of same.

2.4.6 Plan Im lementation

No plan can be put into effect without being acceptable and practical or feasible.

The acceptability or feasibility aspects apply to both the desired uses of wetlands and

to the specific physical and nonphysical tools for management; that is, what you are

going to do, as well as how you are going to do it, A plan must be feasible from tech-

nical, social, financial, political and legislative standpoints.

Technical Feasibill - Technical methodologies are advancing at a rapid pace.

This involves such capabilities as restoring damaged wetlands to a natural condition,

collecting and treating all wastes, and assigning values to the natural functions of wet-

lands, If the plan is not presently possible, future technological developments should

be kept in mind.

Social Acce tabilit - The Nassau-Suffolk Regional Planning Board discussed

citizen participation as follows: "It is up to you, the citizen, to see Its  plan! imple-

mentation-to study it, discuss it, modify it if necessary, and urge its acceptance

upon all those whose decisions affect the quality of life on Long Island" [33] . The

backing, support, and acceptance of the general pubHc is indeed required for the wet-

lands plan as a whole and for its individual implementation methods. But elected

officials and government employees are also required to act to achieve implementation

of an adopted plan.

Financial Feasibilit - Monies are required to support a planning process and/

or management program, Funds should be generated for both. There is a variety of

of methods to obtain said funds [3, 23]:

Bond issues

General fund appropriations
Specific appropriations
U.S. Land and Water Conservation Fund Act - matching funds
Long Island Wetlands Act - matching funds and professional assistance

Political Feasibili - A comprehensive wetlands plan for the bi-county area will

require support and cooperation of all political subdivisions involved. In the past there

have been expressions of distrust by various government officials of other levels of

government. The towns do not feel the state or federal agencies can or are doing a
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sufficient job; the higher government levels view local actions as insignificant or

questionable I 21, 22],

Assuming complete understanding and acceptance by the various levels of govern-

ment, a related problem remains. Town A may balk at the wetlands plan or specific

portions of it because it only has a small fraction of the total wetlands of the area. It

sees no reason to support a regional p1an that concentrates on towns because it is

adequately managing its own wetlands. Outside intervention is not needed.

These attitudes will have to be addressed and the questions resolved before

implementation of a wetlands management plan is possible. The key decision-makers

»i each community and the various levels of government will be major determinants

of the political feasibility of any wetlands plan.

Le slative Feasibili - Although the legislative aspects are intimately involved

with the political feasibility, they can be discussed separately. There is a, separation

of powers to the federal, state, county, town and village levels, There is also an over-

lap of powers in some instances. Legislation can be used to clarify the roles of each

level of government and the intergovernmental relationships as well,

New or altered governmental agencies, commissions, and boards are created

by legislative action. If the plan and its implementation requires something outside

the responsibility of an existing governmental agency, some type of legislative action

would be required.

Legislation can grant certain powers to a governmental agency. Some of the

powers and laws were discussed earlier in Section 2.4.4 under Legal Procedures.
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SECT!ON 3 � DATA COL CTION AND SEARCH NE DS

During the analysis in Section 2, the most problem-relevant information and

knowledge were introduced, assessed for adequacy and employed where feasible. In-

adequacies in the current state of this required information and knowledge were cited

in many places.

This section provides a brief recapitulation of these inadequacies, in terms of

the data collection and research effort needed to rectify them.

~ Wetlands classification and inventor . There is a high-priority

need to develop a uniform, carefully-defined system for classifying

wetlands and shoal areas, and to inventory the bi-county area in

accordance with that system. The classification system and inven-

tory shouM provide the fundamental basis for managing the wet-

lands, an area representing about 3-1/2 percent of the bi-county

area'a land surface.

~ Ecolo � roductivit anal ais of wetlands. There ia a need to

quantitatively evaluate t' he ecological contribution of Long Island

wetlands by type and location. Wetlands are essential to the eco-

logical integrity of the Long Island area. Specific rates of vegeta"

tive productivity and relationships of productivity to various fish

apeciea are needed to classify the wetlands,

~ Understandin wetland values. There is a need to develop a com-

9"

estimate how ~scific Long Island wetland complexes provide these

benefits. Without such sharpened understanding the quality of each

wetland complex � how much it contributes to social, economic and

environmental values-major decisions on the management, pre-

servation, use, enhancement or development of these complexes

will continue to be made on a semi-intuitive, semi-informed basis.

~ Wetlands mana ment. There ia a high-priority need to develop

improved ways, such as a comprehensive plan, of managing wetlands

and shoal areas in the bi-county area so as to sustain and enhance
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the benefits which justify their setting aside primarily for can-
servation and amenities purposes.

s Other related needs. Other data collection and research needs,
indirectly related to wetlands and developed in other reports of
this series, relate to eelgrass control, the screening of dredging
applications, inventories of land use regulations and major develop-
ment plans, usage of dredged spoil areas, predictive inlet models
and the feasibility of land use management techniques.

In a later report in this series [U], all these needs are developed in greater detail,
assigned relative priorities in relation to needs developed in other reports snd incor-
porated into a proposed problem-oriented marine research program for Long Island.
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CTION 4 - GUIDELINES

4.1 SOME BASIC CONSIDERATIONS

Coastal wetlands may be considered a highly evolved and productive living

resource. Water flux is the iznportant element in the complex makeup of a coastal

wetland. Classical coastal wetlands may be divided into marsh, meadow and shoal

portions. Natural functions of these wetlands may include hydrologic, hydraulic/

hydrographic, sedimentary, oxidative, food productive and habitable functions. Wet-

lands are widely used, often with disregard of the natural functions, for such purposes

as education and research, recreation, open space and aesthetics, transportation,

residential/commercial/industrial development, resource extraction and waste dis-

posal. Potential interactions and points of conflict for various uses and functions may

be determined from the relationships between wetland characteristics, natural func-

tions and human uses.

Wetlands are typically a dynamic system with natural changes typically due to

a wave action, hurricanes, sedimentation, high winds, tides, and freshwater inflow.

Many of the wetland changes are not natural but az'e man-caueed, among which are

dredging, filling, bulkheading, insecticide application, nutrient/pollutant loading and

freshwater diversion. Interactions between wetland characteristics and alteration

forces and methods may be depicted. A sequence of events may illustrate interrela-

tionships of functions and uses with alteration methods and forces. Wetland losses

were substantial from the mid-50'e to the mid-60's, however, more recently the

estimated loss rate appears to have decreased.

Wetland problems are many and are fucused on the following areas:

1. public partIcipation/official commitment-without which
manageznent will proceed on a hit-or-miss basis,

2. ownership-little can be accomplished until wetland owners are

identified,

3, funding � state and town funds are inadequate,

4. local control � problems include home rule ordinances, imper-
manent local laws, personal decisions and suspicion of regional
agencies,

5. perznits-a lack of provisions for enforceznent, monitoring, and
legal tort action prevail.
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A comprehensive management scheme should consider all interactions among
wetland complexes, preservation, development, restoration and creation of wetlands,
while keeping in mind that few of man's coastal uses absolutely require a wetland
site. The key elements of the management scheme include:

~ a moratorium,

~ a management-oriented wetlands classification system and
inventory,

~ an evaluation of the quality of each major wetlands complex
geared to the degree to which it fulfills delineated natural func-
tions and human uses,

~ identification and evaluation of physical and non-physical
wetlands management techniques,

~ development of a comprehensive wetlands management plan
integrating the inventory data, the quality evaluation, and the
management techniques into a coherent plan,

~ implementation procedures which can be used to actualize
elements of an accepted plan.

4,2 WETLANDS GUIDELINES

CEM recommends that the MHC adopt the following guidelines and recommend

them to the Nassau-Suffolk Regional Planning Board:

Polic and Plannin Guidelines

~ Consider most wetlands in the bi-county area to be worth pre-
serving.

~ Establish, as a minimum, a two-year moratorium onwetlands
development  e.g., dredging, filling, building!.

e Publically acquire the remaining privately-owned wetlands as
rapidly as possible.

~ Establish a regional land-use control authority for planning
and management of wetlands in the coastal zone.

Research and Anal sis Guidelines

~ Design and develop a management-oriented wetlands
classification system.

~ Continue and expand the inventories of each wetland unit in
both counties based on the charac;eristics established in the
above cIassification scheme.
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~ Establish the value  quality! of each major wetlands complex
according to the degree with which it fulfills a set of delineated
natural functions and human uses.

~ Mentify and evaluate physical and nonphysical wetlands manage-
ment techniques.

Develop a comprehensive wetlands management plan that inte-
grates the inventory data on wetland characteristics, t' he
quality evaluation, and the management techniques into a
coherent plan for the island's wetland system as a whole and
its individual wetlands complexes,

Council Res nsibili and Activit Guidelines

The MRC, in conjunction with other cognizant agencies should:

~ Assume responsibility for wetlands planning activity for the bi-
county region, and initiate efforts to secure technical and
financial assistance from appropriate state and federal agencies
to conduct this activity.

~ Initiate and guide the design of a wetlands management plan
and be ready for implementation of this program within two
years.

~ Provide a coordinating function, and sponsor meetings,
hearings, etc., to obtain input from all interested parties on
the goals and specific objectives of wetlands management.

33



APPENDIX A

REFERENCES

Ellis, Robert H., et al, Functional Ste O~e The Classification of
Marine Resources Problems of Nassau and Suffolk Counties, May 1969.

Smith, Frank Aes et al, Fourteen Selected Marirse Resource Problems of
Lon Island, New York: Descri tive Evaluations, January 1970.

b.

Cheney, Philip Bes Functional Ste Two Knowled e Re uirements, February
1970.

Ortolano, Leonard, ualit Standards for the Coastal Waters of Lon
Island New York, A Presentation to the Marine Resources Council, Nassau-
Suffolk Regional Planning Board under Sea Grant Pro]ect GH-63, National
Science Foundation, April 1970.

d.

Ortolano, Leonard and Philip S. Brown, Jr., The Movement and ualit of
Coastal Waters: A Review of Models Relevant to Lon Island New York,
July 1970.

Cheney, Philip B., Hi h Priorit Research and Data Needs Interim Func-
tional Ste Four, November 1970,

McGuinness, W. V., Jres and R. Pitchai, Inte rated Water Su 1 and Waste
Water Dis osal on Lon Island, February 1972.

Bartholomew, F. L. and W. V. McGuinness, Jr., Coast Stabilization and
Protection on Lon Island, February 1972.

Dowd, Richard Mes Dred in on Lon. Island, February 1972.

Green Ralph F., Wetlands on Lon Island, February 1972.

McGuinness, W. V., Jr., State of the Art for Selected Marine Resources
Problems on Lon Island, February 1972.

k.

Pitchai, R. and W. V. MdGuinness, Jr., A Pro osed Problem-Oriented Marine
Research Fro ram for Lou~Island, February 1972.

Ellis, R. H. et al, Guidelines for Marine Resources Plannin and Folic on

Coastal Resources Plannin , February 1972.
n.

ment of a Procedure and Knowled e Re uirements for Marine Resource Plannin

The Center for the Environment and Man, Inc.  formerly The Travelers Research
Corporation!, Hartford, Connecticut:



Shaw, Samuel P. and C. Gordon Freding, Wetlands of the United States,
Fish and Wildlife Service, Circular 39, Washington, D.C., 1956.

b. U.S. Fish and Wildlife Service, Wetlands of New York, Fish and Wildlife
Service, Bureau of Sport Fisheries and Wildlife, Branch of River Basin
Studies, Boston, Massachusetts, May 1954.

U.S. Department of Interior, Fish and Wildlife Service, A Su lementar
Re ort on the Wetlands of New York  Excludin Lon Island!, Fish and
Wildlife Service, July 1959.

Ce

d. Gottschalk, John S., A Su lementar Re ort on the Wetlands of the Lon

Department of the Interior, Fish and Wildlife Service, Division of River
Basin Studies, A Su lementa Re ort on the Coastal Wetland Inventor
of Lon Island New York, Boston, Massachusetts, June 1965.

e.

Letter from Richard E. Griffith to the District Engineer of the U.S. Army
Corps of Engineers, Waterfowl resources.' the habitat and its use related
to the Fire Island Coo erative Beach Erosion Control and Hurricane Pro-

tection Pro ect Montauk Point to Fire Island Inlet Lon Island New York,
Fish and Wildlife Service, Boston, Massachusetts, November 2, 1965.

Letter from Eugene E. Crawford to the District Engineer of the U,S. Army
Corps of Engineers, Waterfowl habitat re lacement investi ations neces-
sitated b the Fire Island Coo erative Beach Erosion Control and Hurricane

Protection Pro ect Montauk Point to Fire Island Inlet Lon Island New
York, Fish and Wildlife Service, Boston, Massachusetts, December 17, 1965.

Letter from Eugene E. Crawford to the District Engineer of the U,S. Army
Corps of Engineers, Waterfowl Resources: Halse Neck to Hook Pond Lon
Island New York, Fish and Wildlife Service, Boston, Massachusetts,
August 15, 1967.

h.

Letter from Thomas A. Schrader to the District Engineer of the U.S. Army
Corps of Engineers, Preliminar re ort on the fish and wildlife as ects
of the authorized stud of Utilization and Develo ment of the Waters of

Great South Ba and Ad oinin Lesser Ba s, Fish and Wildlife Service,
Boston, Massachusetts, June 16, 1969.

Letter from Richard E. Griffith to the District Engineer of the U.S. Army
Corps of Engineers, Waterfowl resources: rimaril the habitat and its
use related to the Fire Island Coo erative Beach Erosion Control and

Hurricane Protection Pro ect, Montauk Point to Fire Island Inlet, Long
Island, New York, Fish and Wildlife Service, Boston, Massachusetts,
June 24, 1969.

Schrader, Thomas A. and John T. Mannett, The Im act of A lication b
Suffolk Count De artment of Public Works to Dred e in Great South Ba

at West Sa ville Town of Isli Suffolk Count , New York, Fish and
Wildlife Service, Boston, Massachusetts, April 26, 1968.

A-2

2. The following reports were published by various offices of the U.S. Department
of Interior, Fish and Wildlife Service:



2.  Continued!

Cooperative State-Federal Planning Committee, A Coo erative Federal-
State Pro ran to Per etuate Waterfowl and Wetlands on Lon Island, New
York State Conservation Department and the U.S. Fish and Wildlife Ser-
vice, 1.957.

m. Department of the Interior, Fish and Wildlife Service and N. Y. State
Conservation Department, Division of Fish and Game, Preservation of
Hem stead and South ster Ba Wetlands, Fish and Wildlife Service and
N. Y. State Conservation Department, September 1961.

n. Department of the Interior, National Estuar Stud , Fish and Wildlife
Service, Bureau of Sport Fisheries and Wildlife and Bureau of Commercial
Fisheries, Washington, D. C., Vol. 3, 6. and 7, January 1970.

3, Wass, Marvin L. and Thomas D. Wright, Coastal Wetlands of Vir inia Interim
Re ort to the Governor and General Assembl , Virginia Institute of Marine
Science, Gloucester Point, Virginia, December 1969.

4. Odum, Eugene P., The Role of Tidal Marshes in Estuarine Production, Informa-
tion Leaflet, N.Y.S. Department of Environmental Conservation, Division of
Conservation Education, June-July, 1961.

S. Odum, Eugene P., Fundamentals of Ecolo , '2nd edition, W. B. Saunders Co,,
Philadelphia, 1959.

6. Hickling, Lee "East Coast is Sinking as Our Continent Tilts,"Hartford Times,
July 21, 1971.

7. L. A. Times Wire, "Crawling Invasion by the Sea," Hartford Times, December 26,
1971.

8. Nautilus On Station, Vol. 2, No. 52, Nautilus, Press, Inc., Washington, D. C.,
December 29, 1971.

9. O' Connor, Joel S. and Orville W. Terry, The Marine Wetlands of Nassau and
Suffolk Counties New York, Nassau-Suffolk Regional Planning Board, in press.

10. Spinner, George P., The Wildlife Wetlands and Shellfish Areas of the Atlantic
Coastal Zone, Folio 18 of the Serial Atlas of the Marine Environment, American
Geographical Society, 1969.

ll. Johnson, Peter L.> Wetlands Preservation, an Open Space Institute Report, New
York, N. Y., 1969.

12. Dennison, H. Lee, Annual Re ort to Suffolk Count Board of Su ervisors, 1968.

13. Klein, John V.N., Re ort to the Suffo'k Count Le islature 1972; County of
Suffolk, New York, January 1972.

14. Knight, Mrs. R. A., "Attractive Biologist Finding Out About Long Island Wild-
life Loss," Hartford Courant, September 23, 1968.

15. Ludwigson, John 0., Mana in the Environment in the Coastal Zone, Environment
Reporter, Vol. 1, no. 1, Monograph No. 3, May 1, 1970.



Commission on Marine Science, Engineering and. Resources, Science and
Environment Part III Re ort of the Panel on Mana ement and Development

16

of the Coastal Zone Vol. 1, 91st Congress, 1st Session, February 1969.

Tawn Board of Smithtown, Pro osed Local Law No. 3, Smithtown, Long Island,
N.Y., 1968.

17.

League of Women Voters, Where Rivers Meet the Sea, Facts and Issues,
Washington, D.C., February 1970.

19.

Massachusetts Insti.tute of Technology, Economic As ects of Ocean Activities,
Volume II Economic Factors in the Develo ment of a Coastal Zone, Dece er
1969.

20

Estuarine and Wetlands Le islation Hearin s before the Subcommittee an21.

Fisheries and Wildlife Conservation of the Committee on Merchant Marine

and Fisheries House of Re resentatives, Ei ht -Ninth Congress, Secon
Session, Serial No. 89-26, U.S. Government Printing 0 fice, Was ngton,
D.C., June 16, 22, 23, 1966.

Estuarine Areas Hearin s before the Subcommittee on Fisheries and Wildlife22.

Conservation of the Committee on Merchant Marine and Fisheries, House o
Re resentatives Ninetieth Con ress, First Session, Ser a o.
Government Printing Office, Washington, D.C., March 6, 8, 9, 1967.

Spinner, George P., et al., A Plan for the Marine Resources of the Atlantic
Coastal Zone, American Geographical Society, 1

23

Heath, Milton S., State Pro rams for Estuarine Area Conservation, Report to
the North Carolina Estuarine Study Committee, Institute o Government,
University of North Carolina at Chapel Hill, April 1968.

24

Atlantic States Marine Fisheries Commission, Developing and Managing
Estuaries A Statement of Folic and Guidelines for Effective Actions,

25

Biological Committee, Atlantic States Marine Fisheries Commission,
October 7, 1966.

Compiled by George P. Spinner and edited by Henry Lyman, Proceedings of the
Conference on Evaluation of Atlantic Coast Estuarine Zone, Hotel Belvedere,
Baltimore, Maryland, November 11-13, 1968.

26,

Odum, Eugene P., "The Strategy of Ecosystem Development," Science, Vol.
164, April 18, 1969.

27.

Hi.ll, David E. and Arthur E. Shearin, Tidal Marshes of Connecticut and
Rhode Island The Connecticut Agricultu-.al Experiment Station, New Haven,
Connecticut, February 1970.

28

The Center for the Environment and Man, Inc., Coastal and Estuarine Areas,
North Atlantic Regional Water Resources Study, Appendix U, Hartford,
Connecticut, January 1971.

29.

A-4

Town of Hempstead, Town of Hem stead Public Wetlands Preservation, Hempstead,
Lang Is land, N. Y., January 30, 1968.



30. CF Letter, A re ort on Environmental Issues from the Conservation Foundation,
Washington, DE C., April 22, 1968 '

31. Ferrigno, Fred, Variations in Mos uito-Wildlife Associations on Coastal Mar-
shes, New Jersey Mosquito Extermination Association, 1961.

32. Ferrigno, Fred, et al., Ecolo ical A roach for Im roved Mana ement of Coas-
tal Meadowlands, New Jersey Mosquito Extermination Association, Atlantic City,
New Jersey, March 19, 20, 21, 1969.

33, Nassau-Suffolk Com rehensive Develo ment Plan Summar , Nassau-Suffolk Regionai
Planning Board, July 1970.

34. The following reports were published by the New York State Department of
Environmental Conservation and its predecessors.

a ~ Wallace, David H.> A. S. Taormina, and J, L. Renkavinsky, A Re ort Dealin
with the Natural Values of Marine Wetlands and the Ma'or Wetland Areas�
Both Fresh and Marine in the Town of East Ham ton, Division of Fish and
Game, New York State Conservation Department, Oakdale, Long Island, July,
1965.

b. Spagnoli, John J., et al, A Re ort Dealin with the Natural Values of
Marine Wetlands and the Ma or Wetland Areas of the Town of Southam ton
Part I Shinnecock Ba East of Pon uo ue, Division of Fish and Game,
New York State Conservation Department, Oakdale, Long Island, December
1966.

c. Taormina, Anthony S.;John L. Rinkavinsky, and Cheryl Tiberg, Great Neck
Estates Villa e-Owned Marsh, Division of Fish and Game, New York State
Conservation Department, Sayville, New York, February 1968.

d. Basile, Prank, and Anthony ST Taormina, Villa e of North Haven, Suffolk
Count New York Wetlands Surve , Division of Fish and Game, New York
State Conservation Department, October i968.

e. Taormina, Anthony S.,A Conservation Re ort on the Nisse uo ue River
Vielle , Division of Fish and Gems, New York State Conservation Depart-
ment, May 1969.

f. Spagnoli, John J., John L. Kenkavinsky and Anthony S. Taormtna. A K~eort
Dealin with the Natural Values of Marine Wetlands and the Ma or Wetland

Areas of the Town of Southam ton: Part II Shinnecock Ba West of Pon-

~uo ue, Division of Fish and Wildlife, New York State Conservation De-
partment,Ronkonkoma, Long Island, September, 1969.

g. Spagnoli, John J, and Anthony S. Taormina, Mount Sinai Harbor: A Partial
Biolo ical and Geolo ical Stud of Substrates of the South Portion, Divi-
sion of Fish and Game, New York State Conservation Department, 1969.

h. Taormina, Anthony S., Ecolo ical Re ort on Udall's Cove, New York State
Department of Environmental Conservation, Ronkonkoma, Long Island,
November 1970.

A-5



34.  Continued!

Conservation Department, Salt Meadows Within the Town of Huntin ton
 Report to the Office of Planning Coordination!, New York State
Conservation Department, November 1967.

j. Conservation Department, Salt Meadows Within Nassau Count  Report
to the Office of Planning Coordination!, New York State Conservation
Department, July 1967.

k. Conservation Department, Salt Meadows Within Suffolk Count  Report
to the Office of Planning Coordination!, New York State Conservation
Department, April 1968.

1. Taormina, Anthony S., "Journey Down the Nissequogue," New York State
Conservationist, New York State Conservation Department, February-
March 1966.

Taormina, Anthony S., "The Natural Values of Marine Wetlands," New
York State Conservationist, New York State Conservation Department,
June-July 1967.

n. Knoch, Harold L. and Anthony S. Taormina, The Lon Island Wetlands
Act, New York State Conservation Department, May 6, 1969.

35. Warner, John W., Jr., Soil Inter retations: Inventor and Anal sis,
Nassau-Suffolk Regional Planning Board, July 1969.

36. Office of Planning Services  draft report!, Lon Island Wetlands Stud
New York State O.P.S., no date.

37. Koppelman, Lee Edward, A Plan for 0 en-S ace in Suffolk Count , Suffolk
County Planning Commission, Hauppauge, New York, May 1964.

38. Oceanographic Committee, The Status and Potential of the Marine Environment,
Nassau-Suffolk Regional Planning Board, December 7, 1966.

39. Seminar on Multi le Use of the Coastal Zone, sponsored by the Federal Inter-
agency Committee on Multiple Use of the Coastal Zone, National Council on
Marine Resources and Engineering Development, Williamsburg, Virginia,
November 13-1S, 1968.

40, Draft Re ort � Wetlands in Ma land, Vol. II, Technical Report, Maryland
State Planning Department, January 1969.

41. Connecticut's Coastal Marshes A Vanishin Resource, The Connecticut Arboretum,
New London, Connecticut, February 1961.

42. Burkholder, Paul R. and Thomas E. Doher.g, The Biolo of Eel rass: with
s ecial reference to Hem stead and South ster Ba s, Department of Con-
servation and Waterways, Town of Hempstead, 1968.
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April 21, 1966.
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APPENDIX B

WETLAND STUDIES

There have been several classes of studies conducted concerning the wet-

lands on Long Island. Appendix B contains both a list of reports resulting

from these studies and a descriptive summary of their contents.

STATE QF NEW YORK' CONSERVATION REPORTS

The New York State Department of Environmental Conservation  DEC! has con-

ducted a series of wetland studies since 1965 for various towns and villages

on Long Island. A listing of the pertinent information on the reports which

were published is included in Table B-l.

TABLE B-1

NEW YORK STATE CONSERVATION REPORTS

Reports are in prepublication stages for the remainder of the wetlands of

Southampton, for Shelter Island, and for Stony Brook Harbor.

Requests for these studies were initiated by the various villages and towns

or their Conservation Advisory Commissions. This is not a regularly scheduled
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activity of the DEC. At the present time, funds and manpower are not available

for other studies of this type.

The specific objectives of the reports are to describe the significant

natural values, to evaluate man's impact on these values, and to recommend

courses of action. The result is to assist the townspeople to better appreciate

their valuable wetland resources and thereby be better able to manage them.

Most of these reports follow a similar format. The individual wetland

units in the study area are discussed in terms of:

~ General Description

e Wildlife, Animal Life or Biology

~ Man's Impact

~ Recommendations

The major area of concern of these reports is the wet portions of the wet-

land complex. The adjacent uplands are infrequently mentioned, but the use of

these uplands is often presented. The reports in general are objective but

qualitative, with few numbers or densities, rates, etc., being presented.

FISH AND WILDLIFE SERVICE: SPECIFIC REPORTS

The U.S. Fish and Wildlife Service has produced a series of letter reports

on Long Island wetlands under the authority of the Fish and Wildlife Coordination

Act. A tabular summary is given in Table B-2.

TABLE B-2

FISH AND WILDLIFE SERVICE: SPECIFIC REPORTS



These brief letter reports were submitted to the U.S. Army Corps of Engineers

to provide j.. rmation pertinent to COE project studies. Briefly the F 6 W

Service reports are single purpose studies,

The three waterfowl resources studies [2f,2h,2j] were undertaken to:

l! establish the location, extent and comparative importance of

feeding and resting areas as determined by waterfowl utili-

zation, and

2! to determine the biological factors influencing desirability

and use as a prelude to mitigating and compensating for

damages caused by the project  Fire Island Beach Erosion

Control and Hurricane Protection Project!.

A,.i.'~1 surveys and ground observations were used to obtain data on the

waterfowl utilization of the various areas. The relative importance of the

feeding areas was classified as outstanding, high, moderate, and unclassii

on the basis of the census data. Maps showing the location and value of the

habitat as waterfowl feeding areas are included. The outstanding and high

value areas are discussed.

The waterfowl habitat replacement investigation [2g] had the following

objectives:

I! to locate suitable areas for replacement of waterfowl

habitat which might be lost as a result of the project,

2! to investigate and evaluate potentials for acquisition,

development, and management af suitable areas,

3! to formulate recommendations for acquisition of areas

with best replacement potenti~l.

An analysis of possible project effects indicated that damage to waterfowl

feeding habitat would mainly involve feeding grounds for dabbling ducks. Limited
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possibilities in the project area for replacement habitat in the project area

caused the field survey to take in all of Suf folk County. Criteria used to

select potential development sites are listed in the report. Topographic

maps, aerial photographs, Regional Wetland Inventories  to be discussed later!,

and knowledge possessed by F & W Service personnel were all employed to select

potential sites. The following breakdown illustrates the selection process:

48 wetlands were reconnoitered,

28 wetlands were examined carefully, and

6 wetlands were selected as having the potential for
development for replacement purposes.

Each of the six selected wetlands are thoroughly described in the report.

The preliminary report on the fish and wildlife aspects of Great South

Bay and adjoining bays [2i] was prepared in cooperation with the New York

State Division of Fish and Game. The purpose of the report was to provide

information pertinent to the development of a plan of study for a survey being

undertaken by the COE. This particular report is broader than the reports

described above, and it bears some resemblance to the New York Department of

Environmental Conservation town and village reports discussed earlier. The

area is described in general terms, the effects of dredging and filling are

noted, estimates of the value of the shellfishing, finfishing are provided as

are estimates of waterfowl usage, number of duck hunters and bird watchers.

Recommendations as to usage of the area are presented. Some information gaps

are also identified.

The following fs a description of wetlands Types 12-18 excerpted from

Fish and Wildlife Circular 39 [2e]. Entered in parentheses, below each de-

scription, is an estimate of the order-of-magnitude acreage of that type of

wetland in 1954 in the New York State Atlantic coastal area �5,395 total
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wetland acreage!. The estimates are derived from an interpretation of the data

reflected in the circular and in a later wetlands report by Spinner [10] whi<,

provided additional data from the 1954 survey.

COASTAL FRESH AREAS

T e l2 � Coastal shallow fresh marshes. The soil is always water-
logged during the growing season. It may be covered at high tide
with as much as 6 inches of water. These marshes are on the land-
ward side of deep marshes along tidaL rivers, sounds, and deltas.
Vegetation consists of grasses  reed, big cordgrass, maidencane!,
sedges  carex, spikerushes, threesquares, sawgrass!, and various
other marsh plants such as cattails, arrowheads, smartweeds, and
arrow-arum.

Nationwide, these shallow fresh marshes rate the highest of the
iiiue coastal types in their importance to waterfowl. They are used
moderately for nesting in the North Atlantic and Pacific Coast
States, and they constitute the most used wetland type along the
Gulf Coast during the winter season.

 N.Y. State Atlantic Coast - 6,500 to 9,000 acres!

T e 13 � Coastal dee fresh marshes. The soil is covered at average
high tide with 6 inches to 3 feet of water during the growing season.
These marshes occur along tidal rivers and bays, mainly on the Atlantic
and Gulf Coasts. Vegetation is mainLy cattails, wildrice, pickerelweed,
giant cutgrass, and spatterdocks, often with pondweeds and other submersed
growths in marsh openings. In the Gulf region, water-hyacinth, alli-
gatorweed, and waterlettuce may produce surface mats.

Nore than 85 percent of the total of this type is found in Louisiana,
where 422,000 acres are of primary importance to waterfowl and 984,000
acres are of lesser importance. This type, where suitable vegetation
dominates, is used much in fall and winter by feeding waterfowl.

 N.Y. State Atlantic Coast - Less than 2,500 acres!

T e 14 � Coastal o en fresh water. Included in this type are shallow
portions of open water along fresh tidal rivers and sounds that are.
considered vulnerable to reclamation for agricultural or industrial
uses. Vegetation is scarce, or absent, in stained or turbid waters.
At depths of less than 6 feet, pondweeds, naiads, wildcelery, coontail,
waterweeds, watermilfoils, and muskgrasses are common. In some localities
of the Gulf region, water-hyacinth forms mats on the surface.  Water depth
up to 10 feet; marshy border often present.!

Nearly four-fifths of the acreage is on the Louisiana and Texas coasts,
where 92,600 acres are of primary importance to waterfowl and 54,200
acres are of lesser importance. This type, although not abundant along
the North Atlantic coast, is particularly valuable wherever present.
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It is also used heavily in the San Francisco Bay region.

 N.Y. State Atlantic Coast � None!

COASTAL SALINE AREAS

T e 15 � Coastal salt flats. The soil is usually waterlogged during
the growing season. Sites vary from those submerged only by occasional
wind tides to those covered fairly regularly with a few inches of water
at high tide. These areas are on the landward side of, or as islands
or basins within, salt meadows and salt marshes. Vegetation is often
sparse or patchy and consists mainly of glassworts, seablite, saltgrass,
and, in the South, saltflat grass and saltwort.

Many salt flats were too small and too intermixed with other coastal
saline types to be included as a separate type in the inventory. This
is particularly true in the North Atlantic States where all salt flats
necessarily were bypassed. Salt flats do not assume much importance,
except in the Puget Sound and San Francisco Bay areas where they are
used for feeding. They are abundant on the Texas coast �51,000 acres!,
where 14 percent are of primary importance to waterfowl.

 N.Y. State Atlantic Coast � None!

T e 16 � Coastal salt meadows. The soil is always waterlogged during
the growing season but is rarely covered with tidewater. These meadows
are on the landward side of salt marshes or bordering open water. Vege-
tation on the Atlantic and Gulf coasts includes mainly saltmeadow, cord-
grass, saltgrass, blackrush, and, in fresher parts, Olney threesquare
and saltmarsh fleabanes. On the Pacific Coast, carex, hairgrass, and
jaumea often are present.  Water depth may have a few inches at high tide.!

Salt meadows are used as feeding areas in both the production and wintering
zones. The presence of shallow potholes greatly increases the value of
these meadows.

 N,Y. State Atlantic Coast � 24,855 acres!

e 17 � Irre ular flooded salt marshes. The soil is covered by wind
tides at. irregular intervals during the growing season. These marshes
are along the shores of nearly enclosed bays, sounds, and rivers on the
Atlantic coast from Maryland southward, including the Gulf coast. Vege-
tation is dominantly needlerush. Pure stands of needlebrush make poor
waterfowl marshes, but where wigeongrass occurs in ponds or channels
within the marsh, adjoining growths of needlerush provide protective
cover to feeding ducks' Because of this interspersion of Type 17 with
open water, these irregularly flooded salt marshes usually rate fairly
high in value.  Water depth has a few inches at wind tide.!

 N.Y. State Atlantic Coast � None!

e 18 - Re ularl flooded salt marshes. The soil is covered at average
high tide with 6 inches or more of water during the growing season. These
marshes are along the open ocean in eastern Virginia, southern South
Carolina, Georgia, and eastern Louisiana. Elsewhere, the type is found
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mostly along sounds. Vegetation on the Atlantic and Gulf coasts is
mainly saltmarsh cordgrass. On the Pacific coast, alkali bulrush,
glassworts, and arrowgrass dominate. Permanent open water in these
marshes may support wigeongrass, eelgrass, or sago pondweed.

This type is used very much by feeding ducks and geese, particularly
along the Pacific and North Atlantic coasts where food-abundant ponds
are present.

 N,Y. State Atlantic Coast � 11,530 acres!

The F&W Service and the DEC also cooperate in evaluating the environmental

impact af proposed dredging projects. As an example, a proposal to dredge in

Great South Bay [2k] is discussed.

An area specific report from the FSW Service was jointly prepared with the

New York State Division of Fish and Game and carries the earliest date of any

of these reports [2m]. A State-Federal Planning Committee for Preservation of

Long Island Wetlands was formed in 1957 to explore ways and means of preventing

wetland losses.

The objectives of a program developed by this committee were to perpetuate

waterfowl wetlands and habitat. The objective focused on the south shore bays

of Nassau County. Procedures to accomplish the objectives were outlined [2l].

The towns of Oyster Bay and Hempstead asked for a report with recommendations

for preservation, development and management; the joint report [2m] resulted.

The wetland complexes of the two-town area are first described in general terms,

It was recommended in the report that the towns set aside a portion of their

remaining wetlands and dedicate them to fish and wildlife conservation and use.

"Participation by these towns will provide an exceptional opportunity to demonstrate

to other Long Island communities how their wetland fish and wildlife and associated

1/
resources may be preserved and developed for present and future generations.'

� A total of approximately 16,000 acres of wetland complex of the two towns wereI/

ultimately dedicated to conservation purposes by 1967, Only a few other towns
have dedicated a small amount of additional wetlands at the present time.
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The report then provides a good quantitative description of each of the

17 management units for the wetland complexes. The following descriptors were

used for each management unit:

~ size

~ location

~ ownership

~ type composition

~ present or planned use

e recommendations

FISH AND WILDLIFE SERVICE: GENERAL REPORTS

These are the reports that have stirred much of the action to preserve wet-

lands on Long Island. This group of reports began in the middle 1950's with a

nationwide wetlands inventory to determine the extent, type, and value of the

remaining wetlands of the U.S. The report "Wetlands of New York," [2b], was

published in May 1954. The wetlands were classified into types on the basis of

physical characteristics. This report lists the acreage of various types of

wetlands for each county of the state. An estimate of the value of the wetlands

to waterfowl was made.

A national report, "Wetlands of the United States," [2a], was published in

1956. Again, the primary concern was with the value of wetlands to waterfowl

and other wildlife.

In 1955 the wetlands of high and moderate value to wildlife were resurveyed

to determine vulnerability to destruction. The vulnerability was classified as

estimated danger of destruction within five years, or within the foreseeable

future, or safe from destruction. A 1959 resurvey considered all wetlands of

the original survey because all wetland habitat had been found to be of value

to many forms of wildlife. This survey resulted in "A Supplementary Report on

the Wetlands of the Long Island Region," [2d], in March 1961 ' Data were presented
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showing the wetland acreage destroyed between l955 and 1959 as well as the change

in vulnerability classification of the wetlands for each county.

A resurvey of these areas in 1964 resulted in "Supplementary Report on the

Coastal Wetland Inventory of Long Island, New York," [2e], in June 1965. This

resurvey covered all marshes and determined the location and acreages of coastal

wetlands destroyed during the previous five years and ascertained changes in

vulnerability. The pattern of wetland destruction and increased vulnerability

found earlier was repeated.

The Fish and Wildlife Service was assisted by the New York State Conservation

Department in the preparation of these reports. These two agencies often work

together on various wetland problems. The personnel of this Federal and State

agency have a considerable amount of data on Long Island wetlands. Unfortunately,

their various publications don't contain all of this knowledge. In carrying out

various aspects of their work they have visited or surveyed or measured valuable

characteristics of most of the wetland complexes in this area. Some of these

data have been mapped on topographic sheets.

OTHER DATA AND KNOWLEDGE

The above two agencies could well serve as the starting point for a complete

wetlands complex inventory. Their primary coverage is the wetlands and shoal

water areas. Data on the ad!scent uplands are more scattered. Soils data are

available in "Soil Interpretations; Inventory and Analysis," [35]. A detailed

soils survey map of Suffolk County was prepared and is available for study. The

report discusses soil associations, soil interpretations for specific uses,

descriptions of the mapping units and a table in the appendix with estimates of

the limitations of each soil .or various uses.

Information on land ownership is scattered and difficult to obtain. A

newspaper article [14] indicates that Nassau County has an up-to-date, all



inclusive uniform tax map which greatly simplifies title searching. ln Suffolk

County, there is no county map; the records are kept at the township level.

Wetland ownership has been determined for the Town of Huntington but extreme

difficulties have been encountered in obtaining accurate and complete records

of ownership in other Suffolk County towns tlb]. There are some wetlands in

both counties with indeterminate ownership; this should be cleared up if future

management programs are to be totally effective.

1/
The New York State Office of Planning Services � has conducted a wetland

study with the assistance of the DEC and has prepared a draft report, "Long

Island Wetlands Study," [36], which has not yet been finally reviewed. The

OPC or OPS has had its difficulties in the last few years. Essentially, this

office performed a State planning function, ho~ever, defeat of several state

bills by the New York legislature, budget restrictions, and an apparent negative

feeling toward state planning by some local government units has resulted in a

decrease in the overall effectiveness of the program of this office. The office

was changed from the OPC to the OPS with a considerable budget and personnel cut.

The effect of all this is to create quite a doubt as to the eventual publication

of the above study.

Scientists from the State University of New York at Stony Brook are currently

conducting a study [9] that is more along the lines of what is desired. This

study could be the basis of a classification scheme. Some 125-150 wetlands are

being inventoried in a brief survey. Data collected include such characteristics

as location, area, topography, hydrography, biota mapping, water flux, the nature

of the surrounding land and water areas, drainage, pollution, exposure to the

sea, and a description of the natural and man -made changes that are taking place,

These data could be used in a modelling effort to simulate environmental changes

� Formerly the Office of Planning Coordination.l



due to various forms of usage of the wetlands.

The Open Space Institute has completed five open space reports  with much

emphasis on wetlands and estuaries as open space! for areas towns and villages.

These reports were written for the confidential use of local government officials

~n6 were not available to the CEM staff.



APPENDIX C

WETLANDS MANAGEMENT TECHNI UES

This appendix contains further discussion on the use of non-physical tools,

namely the techniques of acquisition, zoning, legal procedure, permits and re-

view. In general, there are several subdivisions of each technique. The best

combination for wetlands management may vary with the characteristics  economic,

geographic, etc.! of the particular political subdivision, so that a best mix of

techniques for wetlands management appears to be from a regional standpoint.

The full package of property rights need not be acquired in all cases.

Conservation or scenic easements may be obtained for some wetlands. Another

partial acquisition method, purchase of development rights, can be used. A

community can buy easements of certain parcels of land, paying the land owner

iu keep the land in its undeveloped state. This payment is a differential between

market value of the property in its present use and its value if it were

~~veloped for more intensive use. A 1960 amendment to the New York General

Municipal Law permits local governments to acquire "interest in open space and

areas." One of the problems, however, is that if the municipality wants to use

the land for public recreation or public access it ~ould have to acquire more

than just easements which this represents. Usually there is a disparity in the

value of property for undeveloped uses and its value based on development potential,

and the difference payable under this sytem is almost the same as owning it in

fee simple absolute � in most cases, so this alternative does not seem very1/ .

palatable [37] . However, it may be more palatable to individual property owners

� Fee simple absolute is a fee simple that has no limitation, qualification, or1/ condition affecting it and is the maximum possible ownership in real estate
under system of proper ty founded on the English common law.
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and to the local community if the landowners retain some interest in their land.

On this basis of community interest and relations, acquisition of scenic ease-

ments may be the preferred method to preserve wetlands.

The ob!ective of the scenic easement is to maintain the use of land in

something that approximates the use at the time of acquisition. It is also

possible to purchase development rights. Both of these devices, easement and

development right, imply coordination with real estate taxing authorities so

that the assessed value of the property for tax purposes will reflect its reduced

market value. These tools are used to gain control over the use of large tracts

of land without resort to large cost or placing a burden on taxing units. Within

urban areas there is relatively little difference in the price of easement and

the ownership. The ownership, of course, is much more flexible [37]. Compensable

regulation is another variant. The land is to be retained in an undeveloped

condition as mapped and the uses are established. The property owners are

guaranteed that they can sell their land on the open market and will receive

a price at least equal to the value of the land before the regulations went into

effect. Other forms are development charges, which are fees or taxes imposed

on an owner 'to develop his land or as a tax on that privilege, This could be a

value increase charge, a fi1l fee, or something similar [16].

In speaking about open space in Suffolk County, Koppelman [37! stated,

"Implementation involves acquisition and continuing operation. ...Conservation--

this segment of the plan can be implemented by donation, outright purchase,

conservation easements, purchase-and-leaseback development right." In order of

recommended priority- these techniques were listed as donation acquisition of

development rights and outright purchase of t'..e fee simple. It was also recommended,

as an interim measure, that the towns place the lands intended for conservation

use in the lowest-density residential zone to restrict undue speculation and misuse.
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In response to the conflict between real estate and wetland preservation,

the Oceanographic Committee of the Nassau-Suffolk Regional Planning Board [38]

stated that those lands having definite conservation value should either be

acquired by the public, or they should be preserved through various modern

land development practices such as cluster zoning or density zoning or easements.

"The rate of destruction and trends in vulnerability during the past decade

indicates that the coastal wetlands will be largely destroyed before any great

percentage of the resource is preserved. The alternatives are either an ac-

celerated acquisition program undertaken cooperatively by all the conservation

agencies or early and massive dedication under the Long Island Wetlands Bill

with guarantee of perpetuity" [2e].

Most acquisition programs in the North Atlantic Region are based on volun-

tary purchase rathern than eminent domain. Purchase is the most effective way

of combating destruction. There are some constraints on it though: �! lack

of sufficient funding; �! increased price of wetland. Cost-sharing with

federal government might help. Dedication of privately-owned wetlands to public

agencies has occurred and should be encouraged. Better tax reduction incentives

could encourage this. Similar dedications by individuals to private agencies

could be made [29].

State acquisition is often supplemented by acquisition by private con-

servation groups and federal agencies. Low levels of funding for land acquisition

or regulation programs have often hampered state estuarine conservation activities.

Use of U.S. Land and Water Conservation Funds for estuarine acquisition represents

a significant potential funding source [24],

The Land and Water Conservation Fund act of 1965 provides money for

acquisition for fish and wildlife, and park and recreation purposes by ad-

ministering agencies at federal and state levels. Once lands and waters have
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been included in special reservations administered by federal government

agencies, there is little likelihood that they will be removed from such

reservation. When federal land is declared surplus, it is offered to other

federal agencies, state and local governments before it is offered to private

individuals or concerns. Where the legislative appropriating process is slow

and tedious, some individuals and organizations of the private sector have

demonstrated they can fill a void in acquiring needed fish and wildlife

habitat. There appears to be little time left for decision makers in regard

to acquisition of scenic and natural areas to be preserved. Techniques that

involve a buy now, develop later approach seem indicated. Acquisition becomes

more difficult as the need grows greater [2n].

New York has a multi-faceted program for public land acquisition and

for conservation of lands and public ownership. Under the Park and Recreation

Land Acquisition Bond Act of 1960, the State Conservation Department was authorized

to purchase wetlands throughout the state, and did in fact acquire one tract of

nearly 200 acres of tidal marsh. Under the Fish 6 Game Law, the state may pur-

chase land from any source and under the Conservation Law the Water Resources

Commission may take land by eminent domain [16,24].

Several states have initiated acquisition programs at a more intensive

scale than New York's [3].

The Audubon Society and Nature Conservancy are active in purchasing and

preserving significant parcels of coastal zone marshes. Save the Wetlands

Committee, Incorporated, is also involved in this activity. Until requirements

for wetlands are known, prudence requires that as much habitat as possible be

preserved. Few mistakes are easier to undo than acquiring too much land ~ Major

areas recommended for acquisition and development usually cost more than planners

feel is available from federal, state, or local sources. On Long Island, present
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county and town plans propose to preserve almost all of the remaining sa lt

marshes and associated habitat. Whether or not the expense of carryr'ng

r ut. will be too high for the local communities to handle is, as yet, unansrver"d.

The Regiona1 Plan Association is quoted as saying "a new principle of open space

acquisition should be accepted: immediate public purchase of al l orren space

that will be needed by the region when it is fully populated..." This wi l 1 b ..

cheaper than buying later [23].

Money to maintain a program of management and exercise control through

acquisition is one of the basic elements needed for a coastal zone management

system. This requires money from both the federal and state level and is de-

pendent on public support [39, Adams]. A wetlands acquisition program proposed

in various federal bills in 1966 and 1967 used a value of $1500 per acre for

Long Island wetlands [21,22],

Costs of acquisition were mentioned in several publications. Dollars for

acquis ition by governments may not be sufficient.

Lands acquired by the government can be sold by the government. Easemer,cs

can be abandoned. By-laws can be repealed or modified at town meetings. Public

lands can be developed publicly as well as privately. The mere fact of public

ownership or other restrictions on development, while perhaps a necessary con-

dition to inhibit development, is not sufficient under certain circumstances �0]

ZONING

The question of the appropriate government level at which zoning sho!rid be

done has received variable comment. Traditionally, local governments have had

the authority to regulate land use �]. "Zoning should continue to be thi re-

.Eacr county Planning Commission sho!rid besponsibility of local government,

given review powers over critical areas such as the shoreline, adjacent wetlands,

and proposed county parks." [33],



Town management has often been claimed to be ineffective. There is some

recognition of the importance of estuaries and wetlands to fish and wildlife

but town officials often give in to demands for building space and more

estuarine habitat is lost. Building up the town tax base often rules out

consideration of preserving natural open space. Planning for orderly develop-

ment has been haphazard; the villages and towns control zoning and the officials

of the local community are under pressure to rezone to accommodate industry and

housing.

Elevating the zoning level may be more fruitful than leaving it to the

local government units which have the short term outlook. Zoning of land use

by direct exercise of the police power at the state level is effective when it

is tied to specific resource problems which effect the public welfare. For

examp'e, in Virginia, zoning powers derive from the state whose responsibility

it is to prepare a series of guidelines for the zoning of wetlands, shorelines,

and shallows. Where local or regional zoning authorities fail to act in an

adequate manner, the state should be prepared to assume zoning responsibilities

directly [3j. Michigan also oversees local zoning of its delineated, coastal

fish and wildlife area [54], Zoning by its nature removes value from certain

lands and transfers the value to other lands [2n].

No matter what the level of government is, town, county or state, there

remain several obstacles.

There is a basic question facing all forms of land uae regulations, as to

what. extent private property can be subjected to government controls. All

regulations are subject to a test of reasonableness which has been defined in

terms of four elements:

1! Is the regulation reasonably related to protectable legis-
lative goals, such as health or safety?

2! Does the regulation provide equal treatment for similarly
situated landowners? The presence of comprehensive planning
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may be a major factor in the determination of discrimination
between similarly situated landowners.

3! To what extent does regulation reduce use and value of the
owner's property?

4!! Does the regulation produce a benefit for the public which
ordinarily would be acquired by condemnation?

In the sphere of land use regulation when economic and non-economic values

have come into conflict, the economic value has most often been paramountparamount.

Traditional zoning in other forms of land use regulation have often proven to

be ineffective but it is not for unavailability of techniques. One criterion

for judging the effectiveness of land use regulation in our coastal and estuarine

zone will be whether the regulation is effective over the full geographical

range in which the problems exist f16].

There are other issues. A principal constitutional issue in such zoning

laws or ordinances is whether the application of the law may amount to an

uncompensated taking of property without due process of law. In addition,

there is the traditional view of the courts that every property owner must

be afforded--a reasonable range of alternative uses which he can make of

his property. Most courts are reluctant to authorize the sterilization of

land through zoning when a major purpose of the zoning regulation appears

to be preservation of open space. Some efforts to use local zoning for

coastal marshland preservation. have encountered serious legal problems in

several states [24 ]. The state of New York has held that zoning for purely

aes thetic purposes may constitute a valid exercise of the police power.

Wildlife and open space uses can be protected by town regulation [23].

But discriminatory zoning to achieve preservation objectives is often not

the best solution to the conflict between home building or marina construc-

tion and wetlands preservation [38].

C-7



LEGAL PROCEDURES PERMITS AND REVIEWS

With respect to legal procedure, some of the state laws designed to pro-

tect and conserve ecological values are briefly discussed below [3].

Maine � a wetlands control board passes on all removal, fill, dredging or

sanitary sewage disposal proposals involving coastal wetlands,

New Hampshire � a Water Resources Board passes on all excavation removal,

filling or dredging proposals.

Massachusetts � the Director of Marine Fisheries may impose such conditions

as he deems necessary on dredging or filling operations to protect shellfish or

marine fisheries. The Department of Natural Resources may restrict or prohibit

dredging, filling, removing or otherwise altering or polluting coastal wetlands.

Rhode Island � the Department of Natural Resources may designate coastal

wetlands or parts thereof, the ecology of which shall not be disturbed.

Connecticut � the Water Resources Commission regulates dredging of sand

and gravel from lands under tidal and coastal waters. Shore erosion, navigation,

and living resources must be considered. The Commissioner of Agriculture and

Natural Resources will inventory all wetlands. Once inventoried, all draining,

dredging, excavation, dumping and filling and erection of structures on lands

designated as wetlands shall be regulated by the Commissioner.

New Jersey � the Board of Commerce and Navigation must pass on all plans

for development of waterfront which involves construction or alteration of a

dock, wharf, pier, bulkhead, bridge, pipeline or any other similar or dissimilar

waterfront development. The Marshland Law was recently enacted.

New York � no expressed wetlands protection laws per se, but it requires

considerations other than navigation in granting permits and leases. Department

of Environmental Conservation is required to ascertain the probable effect on

the use of navigable waters for navigation, the health, safety and welfare of

the people, and the effect on the natural resources of the state likely to re-

sult from channel excavation or fill [16]. This is under New York Conservation

Law 4293.  This law doesn't apply in Nassau and Suffolk Counties .!

Considering permits, the permit system regulation can set forth types of

development permitted, can control locations and can designate shoreline locations.

A comprehensive plan could be the basic regulatory document with permits issued

on the basis of its obgectives, standards and other provisions rather than cri-

teria set forth in regulations implementing the plan [16]. A state agency could

require permits, would review permit applications sent to other agencies, would

C-8



hold public hearings and could deny permits for uses detrimental to the public

interest [19].

In California, interim permit controls over dredging and filling of coastal

marshlands have been adopted by a Regional Agency to forestall development during

the planning period of the agency's program [19]. In a report to the Governor

on Virginia wetlands, Wass and Wright [3] recommend that the Virginia Marine

Resources Commission, as the present legal lead agency for management of

coastal resources, should be given the statutory authority to approve, modify

or disapprove plans for all proposed modifications or alterations to coastal

wetlands, whether governmentally or privately owned. Such modifications and

alterations should include dredging, ditching, diking, filling, bulkheading,

construction of piers and wharfs, and any other activities which effect the

ecology of coastal wetlands or the estuarine flora and fauna associated with

coastal wetlands [3].

Compliance with official use and management plans [l5] can be considered

a form of review. The county official map is a planning device that can

preserve areas by declaration of public intent. The map is a declaration of

public intent but it doesn't provide for compensation to owners who are ad-

versely affected [37]. A variant consists of higher government review of local

government action and veto if the local action is inconsistent with the higher

government's adopted plan [15].

A major administrative factor is the need for effective enforcement against

detrimental practices, The majority of government bodies can be classed as

being basically regulatory, operational or advisory. Some activities are or

should be regulated by an environmental construction and control team [38].

"The plan should serve as a guide to budgetary and planning decisions by all

departments of county government. The counties should have the right of first

refusal on any properties delineated on the plan for park or conservation uses.

Local governments are urged to cooperate by not enacting zoning actions contrary

to this purpose" [33].
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APPENDIX D

WETLAND MANAGEMENT CONCEPTS

This appendix presents supplementary comments extracted from 20 selected

sources pertaining to coastal zone management, particularly as it relates to

wetlands. It is an extension of Section 2.4,5, Plan Preparation, in the main
report.

The Marine Fisheries Commission stated in 1966 that policies for the use

estuarine areas should be based on the natural resources and the many and varied

huma~ uses made of these areas [25]. In addition, five management guidelines
are discussed:

l. Objectives

2. Inventory

3. Research

4. Controls

5, Action

The 1969 report to Congress on "Science and Environment," by the Commission

on Marine Science, Engineering and Resources [16], states. '"Just as land-use

regulation has developed to an imaginative sophisticated art, so also must regu-

lation of water use. Conservation and development are inseparable parts of the

same planning and regulatory challenge facing our states and localities." In

discussing a national program for the marragement and development of coastal waters

and land, the same source lists the following functions of a Coastal Zone Authority:

1. Planning � Develop a comprehensive plan to coordinate use of

the land and water resources.

2. Public Regulation � Effective management requires government

action. Regulation and acquisition are possible means of

implementing a plan,
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3. Zoning - A regulatory tool which tries to minimize inter-

ference between users of resources in a community.

Regulation by Permit � Criteria are established for various

types of use and development. Permits could be issued to

allow these uses.

5. Acquisition � This could be easement or fee simple acqui-

sition as an alternative to regulation through the above

controls. "The first goal of coastal acquisition would be

marshlands...".

6. Research - Effective management and understanding of the

coastal zone requires a continuing program of monitoring,

inventory and in-depth studies.

The summary report of the "Conference on Evaluation of Atlantic Coast Estuarine

Zone" [26], in l968, lists the following points among their conclusions:

1. No realistic means exist to quantify aesthetics.

2. Long term planning followed by sound action is the only

approach to estuarine management for the benefit of all

persons concerned.

3 ~ Management should not be limited to habitat values.

4. Coastal wetlands should be retained in direct ownership

 by government2! ta preserve future options.

5. Zoning and legislative restrictions have limited value

on preservation since they are stop-gap methods.

6. Because of the many variables involved, it is difficult

to obtain an average dollar value for wetlands.

7. Some monetary values of estuaries may be useful in in-

fluencing legislators and other decision-makers.



8. Management objectives on development or preservation of

estuaries must be stated in terms comprehensible to the

decision-makers.

9. Modifications of estuaries should he approached conservatively.

10. The interchange of ideas among various disciplines is of

major value.

11. A holding action to prevent immediate exploitation of an

estuary may be activated by obtaining the highest possible

evaluation of estuarine areas by all disciplines concerned.

At this same conference, George Spinner indicated that pla~ning agencies

found it difficult to get cooperation from conservation agencies in long-range

land-use planning, The major problem appears to be a "narrow perspective

resulting in the lack of long-range goals on the part of the conservation

groups and the need for a system to compare broad term conservation values,

both economic as well as aesthetic, with other uses of the coastal area."

Roland Clement, in the same proceedings, indicates that an ecologist should

learn "to identify his factors so well that he can state how much of an

estuarine zone can be sacrificed to other uses wi'thout destroying the eco-

system." Later he advocates a full social accounting of proposed estuarine

alternations that would involve "identifying the full range of values, and

having them accepted as bona fide costs of production..." [26].

John Bivens [26j suggests taking "your message to those in position to

do something about it", but the message must be in terms familiar to the

person receiving it, instead of in the technologist's jargon. He also lists

three basic phases for the planning process:

1! an inventory-data collection and analysis,

2! preparation of a comprehensive plan,

3! plan implementation with various tools and methods.
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The inventory phase is an assessment of current conditions as they developed

from past policies and practices. The collected data are analyzed and

interpreted to determine the meaningful elements. The comprehensive p1an

is prepared on the basis of the analysis and interpretation. The following

are components of the planning phase:

1! establish objectives,

2! clearly articulate the objectives,

3! involve as many people as possible in setting the

objectives.

These components provide for evaluation of the planning phase, provide for

a concensus to be reached, and provide a sense of involvement in the process.

In addition, a balanced planning effort will account for both conservation

and development in arriving at an equitable solution.

Dr, David Wallace views the situation as "the complex problem of balancing

the multiple-use of our marine environment." In discussing some of these

multiple uses he concludes that "ownership has been one of the critical matters

in New York, both in terms of preservation and protection of our wetlands and

of the development of our shellfish resources" [2C].

A natural resource planner himself, Robert August feels that planners

have not been "paying attention to how we implement what we suggest we are

going to do and what we suggest is the right thing to do." He sees three

types of knowledge as applicable to natural resources:

1! biological facts

2! political facts

3! knowledge of the political processes

August then develops a give-and-take method for natural resource decision-

making based on the above knowledge; trade-offs based on mutually satisfying

decision-making [26].
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On the other hand, Bruce Wilburn feels that the conservationists can' t

win by playing economic games against a potential marshland developer [26],

He suggests starting with a set of objectives instead of with a value for

an estuary:

1! Identify objectives that might be appropriate for the

local community.

2! Test these objectives in the political arena to define

priorities.

3! formulate alternative uses of the estuary that are con-

sistent with the high priority objectives.

4! Evaluate the costs and benefits associated with each

alternative.

Given the interdependency and interactions that occur in the wetlands

complex, Peter Hunt feels that "all parties affected must be considered en

masse." As previous speakers suggested, he says the first step is to deter-

mine "the potential uses of an estuary or what needs can it fulfill for man."

Given this shopping list of potential uses then describe the area or the

system you are talking about. The remainder of his paper discusses benefit

measurement. He questions "the validity of dollars as a unit of benefit" when

determining the value of an es tuary. Money has a different utility to dif-

ferent people, hence it may or may not be an acceptable measure of benefit,

particularly those derived from public assets [26].

At the same conference [26], Dr. Niels Rorholm listed and discussed three

needs decision-making requires in relation to coastal zone uses,'

1, A goal:

a! Might be stated in the broadest sense as the optimum

economic and social development of people,
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b! It has to be stated in relation to people.

c! Majority decisions aren't always best so it may be

necessary to tell people what they need in the future.

d! It is also important to worry about closing out future

options for long periods of time. Holding actions could

be needed to keep options open.

2. Facts or data: the social and economic costs and benefits

of various uses:

a! Economic net value.

b! Biological output.

3. A framework for analysis that recognizes the interactions

between various uses and that also relates measures of

output or value to the purpose of the investigation:

a! A hydrographic and physiographic account of the

resources--a quantitative and qualitative evaluation

of the resources.

b! List the possible uses and products of the coastal zone

including the interactions.

c! An accounting of the social-economic framework in which

these resources are to be used.

d! Devise an optimum combination of the various products

and uses.

e! Involve the local power structure in the planning and

execution.

In a 1969 article, Eugene Odum applied ome ecological concepts to the

problems of multiple use [27]. The overall strategy of ecosystem development

is "directed toward achieving as large and diverse an organic structure as is
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possible within the limits set by the available energy input and the pre-

va'~ ing physical conditions of existence  soil, water, climate, and so on! ."

Nat«re's strategy is directed toward a mature state with a high ratio of

total biomass to production. Man's usual strategy is to achieve the inverse

of this ratio  high production! by developing and maintaining early ecosystem

types and stages. When viewed in the context of multiple-use, it is impossible

to optimize both strategies at the same time and place. The multiple-use

problem is to compromise some way in achieving the characteristics listed in

Table D-l.

TABLE D-1

CONTRASTING CHARACTERISTICS OF ECOSYSTEMS*

After Odum [27]

There are two possible solutions indicated. The first is to provide for

moderate or intermediate levels of each of the six characteristics from all

landscape units. Odom refers to this as ~com rorsise The .second solution is

to com artmentalize the landscape to simultaneousl maintain both young and

mature systems as separate units. Odum continues the compartmentalization

concept several more steps to reach the multiple-use system depicted in

in Figure D-1 which links growth-type, steady-state, and intermediate-type

ecosystems with urban and industrial systems.



Figure D-1. Compartment model of the basic
kinds of environment required by man, par-
titioned according to ecosystem development
and life-cycle resource criteria.

� After Odum [27].1/

In a 1961 article, Odum [4j stresses three points in reference to biotic

production of estuaries:

1! "Because of the importance of tidal acti, on in nutrient

cycling and production, the entire estuarine system, in-

cluding marshes, flats, creeks and bays, must be con-

sidered as one ecosystem or productive unit."

2! "Emphasis on management but be on utilization rather

we may take to derive more from estuaries:

a! simplify the food chain so as to derive more of

the most readily harvestable products, or

b! learn to harvest what comes naturally.

He feels we need a little of both approaches.

3! "Some sort of unified planning is overdue. Estuarine

conservation districts establis>ed for areas having a

natural unity is one answer. These could be modelled

after the highly successful soil conservation district

program..."
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Dr. John Krutilia [39j feels that a comprehensive management system should

be more than an implementing device. Basically, the decision process needs to

present the right questions in a criteria context. This can be achieved by:
1! raising basic policy issues,

2! generating objective data and knowledge,

3! assessing the consensus of the community where sub-

jective values are concerned.

The Narine Resources Committee of the Atlantic Waterfowl Council initiated

a proj ect under the directorship of George Spinner to devise a plan for the

Atlantic coastal zone marine resources [23].

The specific purpose of the project was to.

1! collect all avai.lable resources data for the Atlantic

coastal zone and put them in a usable form for planners

and decision-makers;

2! provide some guidelines for site selection for various

coastal zone uses in such a way that excessive amounts

of valuable marine resource habitat wouldn't be destroyed.

Spinner quotes Richard H. Pough as follows. "Cle'arly identify the remaining

crucially important high yield areas that must not be disturbed, to publicize

their location, and ask for the cooperation of industry in avoiding them."�

The report discusses a procedure to determine the amount of natural habitat

to preserve for all uses'

1! Establish the need for the various marine resources ex-

pressed by current and estimated future demands.

2! These expressed needs can be translated into acreage and

dollar requirements.

� The writer feels that the resultant plan did not achieve any of these three
1/

pur poses.



3! The availability of suitable areas is a limitation.

4! Consideration must be given to alternative uses of this

available space.

The required decisions among the alternative courses of action could b~

based on:

1! Honetary values � fiscal decisions that are narrowly po-

litical with little reference to biological values.

2! Conservation of remaining resources.

3! Allocation of management responsibility.

What is required is a method that accounts for all habitats and all uses,

present and proposed, and which evaluates a proposed change by its effect on

the entire wetlands system. Biological, sociological, and economic information

and data would have to be collected. All uses must be described and the limits

of both quantity and quality must be circumscribed:

1! Consider shif ting demand.

2! Determine multiple-use opportunities.

3! Consider the changing total environment.

4! Determine the impact on the environment.

The Spinner report culminated in a series of maps [LO] depicting areas

which should be preserved for future generations until further study indicates

how many can be safely used for other purposes. Complete preservation of all

remaining areas was considered impractical. The advice and counsel of public

and private conservation organizations aided the selection of areas for preser-

vation, These areas are shown on the maps of Folio LS which accompanied the

report. The areas "are not further identifi d because this might affect present

or future acquisition proceedings. Their inclusion indicates their importance

in the overall conservation plan. ...For planning purposes from the conservation



standpoint, it shouldn't be necessary in the foreseeable future for any de-

velopment to infringe on any coastal wetlands shown on the maps,"

Goals of marsh management are discussed in a report on wetlands of

Virginia [3]. "The obvious aim of a management objective is to do that

which produces the most benefit, tangible and intangible, to the most people."

Most of Virginia's marshlands are privately owned. Control of the produc-

tivity of these wetland complexes is largely determined by private owners

who have their own ideas of what constitutes best use. "In the absence of

public ownership, public benefits or rights are rarely given major importance

in planning and management,"

The current accelerating trend of alteration of Virginia's wetlands will

ultimately lead to the loss of these irreplaceable resources.

Such a loss is needless and can be averted through careful
evaluation and ~lanais  emphasis added!. Before wetlands
are altered, all pertinent values must be examined and the
decision based on the impact of alteration to the public as
a whole. It is folly to destroy wetland which has a high value
and significant public importance and put in its place housing
or industry. The value of a marsh must not be computed solely
in the cold monetary values of the economist but must also
consider the right of the public to enjoy a marsh, the eco-
logical importance of marshes, the benefits the economy de-
rives from marshes and which could not otherwise be had, and
that the swapping of a unique resource for the commonplace is
hardly a good bargain. Unless it can be shown that there is
no alternative site for the proposed alteration and that the
overall benefits from alteration far outweigh the disadvantages,
it should not be tolerated.

A report on wetlands of Maryland [40] suggests that improved coordination

between resource management agencies and their programs could better balance

development against destruction of natural environmental values, "Improved

wetlands management might be realized by formally organizing the appropriate

agencies from all levels into a staff level management advisory committee."

The purposes of the advisory committee would be to:



1! coordinate inputs,

2! provide for exchange of viewpoints and information,

3! insure effective communications.

An effective conservation program to protect Connecticut's remaining

tidal marshes should attack the problem on many fronts {41]:

1! Get as much wetlands as possible into the hands of suitable

private conservation groups and government agencies.

2! The wetlands in public ownership should be protected through

vigorous action,

3! Control of dredging and filling will require continuous

action,

4! Real estate development should be excluded from tidal wet-

lands by zoning.

5! A long-range education program for the general public is

essential.

In Appendix U of the North Atlantic Region Water Resources Study [29], the

following major causes of wetland destruction are listed:

1! Lack of understanding of the values and significance of

wetlands.

2! Economic pressures for development.

3! The short-range planning of local government.

In a 1968 issue devoted to estuaries, the Conservation Foundation Letter [30]

indicates a "need for action now based on present knowledge and wisdom if we are

to save and manage our estuaries in the long-range public interest." Estuaries

will continue to be developed but this doesn't have to be the "same old hap-

hazard and unplanned development." The following specific actions were listed:
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l! "Eve coastal state should declare a moratorium on tampering
with major estuaries and at the same time create conservation
and development cormnissions--

a! to study each estuary,

b! prepare a comprehensive and enforceable plan for
the estuary,

c! and then present the alternatives to the people
and local governments involved,"

2! "Conservation and environmental values in general should be
included in determining if permits shall be issued for dredging
and filling of estuaries."

3! "A national invento of estuaries should be undertaken to
determine which ones should be included in a nationwide scheme
of protected estuaries."

4! "Customa techni ues of corn
be reassessed...We remain at

which measures costs against
of degrading the environment
vironment alone."

utin cost � benefit ratios should
the mercy of development accounting
benefits without including the cost
or the benefits of leaving the en-

The League of Women Voters [19] discussed estuarine protection under the

following headings:

1! Ef f ec tive Adrninis tration

a! Coordination of government agencies

b! Control through various types of authority

c! Adequate funding for programs

2! Public Policy

The discussion of public policy is pertinent to this presentation on

planning and goals of management, A clearly defined and enunciated public

policy on estuarine protection could be helpful if adequate provisions are

made for impl.ernentation of the policy. "Estuarine protection does not

compatible uses." But, "every estuary need not fulfill all possible uses."

A careful study of each estuary can determine compatible and incompatible



uses. "Multiple uses will not everywhere be the best use. Reserving some

estuaries for particular purposes will preserve environmental variety and

prove a sounder economic decision than uncontrolled urban and industrial

development for all estuaries... Public policy need be neither preservation

of all estuaries not already severely damaged � and their restoration to

pristine purity--nor exploitation of all estuaries for the fastest, largest

economic return." It can be to provide for many of the conflicting demands.

"The chief obstacle to putting a feasible public policy into effect is

the difficulty of reaching an acceptable compromise between private rights

and expectations and the collective interest of the public" [19].

In a report on the economic aspects of the coastal zone [20] are some

specific references to planning for marsh development. "Decisions as to

marshland development are now controlled primarily at a local level and few

towns have formulated clearly defined and agreed upon goals for long-range

development. They thus act on a case-by-case basis with little or no attempt

to view the individual cases as part of a larger pattern."

The significant uncertainties associated with marshland values suggests

that all proposals to develop wetland complexes "should be sub!ected to

searching scrutiny." A marsh that is filled or dredged for development has

lost its natural values, perhaps forever, perhaps for fifty years or more.

"If we eschew development and leave the marshlands in their natural state

pending our gaining better understanding of the true worth of marshlands, we

have not foreclosed later development."

Proposals to develop marshland should take full account of the irrever-

sible aspects of these pro]ects. "Developer.", should take full account of the

adverse effects upon the public good as well as the positive benefits to be

achieved. Pro!ects should not be approved when there is an alternative possible,

even if the latter were somewhat more costly."



A purpose of planning is to solve the social problem of how to maximize

the net present value of all the projects and not simply to maximize the net

present value of each individual project.

In a paper on mosquito--wildlife associations of coastal marshes,

Ferrigno [31] suggests, "Probably the most significant association is not

a biological but a social one. Cooperation of the different agencies in-

volved is the best approach to the multiple use of our marshlands. Coop-
Leration not only helps to understand one another's problems, but provides the

knowledge of experts from the different fields, and encourages results

acceptable to all interests." In a later paper 132], he reemphasizes the

point, "Skillful management can best be achieved through well-coordinated

programs based on the knowledge of salt marsh ecology and effects of man-made

changes on these ecosystems."

In the National Estuary Study I2n], it is pointed out that each of the

three federal studies of estuaries have concluded the national interest could

be best served by "reinforcing the planning ability of the several states...

The charge given to state planning is similar to the directives given to

comprehensive land and water resource planning agencies. It is assumed that

the state... will present a uniform, rational statement which takes into account

all the competing interests in the finite estuary resources possessed by that

state. However, this plan "will very much reflect the political strength of

the competing clientele groups at the state level... The state plan will also

be under severe pressure to reflect the more provincial development goals of
some sub-state regions."

Perhaps the most comprehensive overview of estuarine planning and manage-

ment is presented by Ludwigson in the Environment Reporter f15]. The following

summary of his monograph will close out this general discussion of the wetlands

planning process.



"Multiple usage is a firmly entrenched concept along our coasts. The

idea of restoring a pristine environment there ranks with the establishment

of a continuous coastal industrial belt as pure pipedream."

America's future coastal zone vill be managed. This "means that there

will be i~creased public willingness to become involved in making decisions

on which activities will be permitted and which denied, and on such matters

as coastal zoning." Increasingly, development applications will be scrutinized

by citizens' organizations as well as by official agencies. These groups will

use such criteria as antipollution measures and the traditional conservation

protection. But aesthetics will be the principal new criteria to be met: do

we want this activity here? Another new criterion will be based on an in-

creased breadth and intensity of concern with economics: this proposed de-

velopment will affect my business. The most important change of all is the

"growth of regional and nationwide governmental organizations dealing exclusively

with coastal zone management activities."

The institutional environment must be the primary concern of a comprehensive

management program. This framework includes the forms of law, political in-

stitutions, and organizational mechanisms that man must use. "Once this frame-

work is established, it will be easier to attempt to improve the biophysical

and socioeconomic environments."

Ludwigson's report contains an appendix on a proposed national estuarine

pollution program. While this is not the main interest  national or pollution!

of the current study, there are many applicable points in that appendix. The

proposed program also recognizes the primacy of state responsibility. There

are seven elements of a comprehensive program.a:

1! Mutually agreed-upon policy, objectives and functions.

2! Legislative authorizati.on for functional activities.



3! Development of basic knowledge needed for effective

management.

4! Provisions for planning and implementation.

5! Active administration in terms of regulation, control

and coordination.

6! Financial and manpower resources.

7! Public awareness and acceptance.

The best use of the wetlands complex can be achieved through a balanced

program which should:

1! encourage economic development and resulting land uses so

as to preserve the maximum of the resources and to insure

the largest number of beneficial uses;

2! give preference to est:uarine-dependent land use over uses

that don't require shoreline locations;

3! conserve the environment to sustain and enhance the nursery

value, wildlife habitat value and commercial fisheries value;

4! develop and provide access for outdoor recreation and aesthetics;

5! reduce the adverse effects of man's use to an acceptable minimum;

6! accept preservation as one means of providing an opportunity for

future options.

A program of management for the coastal zone should be based on the following

objectives and guidelines:

1! The views of all interests should receive equitable consider-

ation in management decisions.

2! Adequate planning is neces.'.3ry. This can be based on an

optimum resource utilization scheme for each area based on

objective value identification and appraisal. This would

require:



a! the determination of specific uses for each wetland

component, and

b! the determination of comparative values.

The following criteria must be considered in determining

the value of a specific use:

a! multipurpose use,

b! preservation of habitat essential to living resources,

c! use for estuarine dependent activities,

d! conservation of non-renewable resources.

3! Implementation.

4! Service activities to assist planning, regulation, and use.

5! All levels of government should participate in management.

With regard to the various levels of government and the interests mentioned

above, I.udwigson discusses the responsibilities of the various government levels

and interest groups. The state's residual sovereignty flavors the apportionment

of responsibilities. In general, the state:

1! retains primary authority and responsibility for the pre-

vention and control of water pollution;

2! holds title to wholly or partially submerged lands and is

responsible for their administration;

3! possesses primary authority  directly or through local

governmental units! to decide uses of shorelines and ad-

jacent uplands;

4! determines authority of local governments;

5! controls exploitation of fisherzes and other living re-

sources;

6! decides interstate cooperation;



7! presides over the common law.

The state has irrrmediate responsibility to:

l! implement water quality standards;

2! use existing authority to halt or minimize undesirable

physical modification of estuaries;

3! coordinate the management program;

4! evaluate the impact af upstream resource development on

the estuarine zone;

5! review the jurisdictional relationships between state and

local government units dealing with land-use planning;

6! review wetland management capabilities of state and local

government units to strengthen effectiveness;

7! formulate and put into operation a comprehensive program for

estuarine management.

Some of the long-range responsibilities of the state involve an extension

of the above responsibilities. Other state responsibilities in the comprehensive

planning area include:

l! preparation of an official use and management plan for each

estuary�

a! use public hearings at critical stages in the process,

b! coordinated with other government agencies and interests,

c! coordinated with management plans for other resources and

areas;

2! clarify questions about title and land-use regulation through

legislative and judicial proceedings.

Although local government units are the major interface between people and

government, they have often had little input to corrrprehensive coastal zone



planning. "For the most part local governments have not made a significant

contribution toward bringing about balanced uses of the estuaries and their

The local governments, inadequately staffed andrelated land resources.

frequently too small to encompass an entire estuarine area, lacking funds,

and receiving little guidance, coordination, and supervision from the states,

often have been subjected to severe economic and political pressures to pro-

need with ~un lanned or limited ur oee development  emphaala added! without an

adequate appraisal of the long-range adverse impacts on the estuarine and

coastal environment."

A more effective role for the local government units would include:

1! sounder land and water use planning and zoning,

2! active participation in regional, state and federal

management programs,

3! various implementation practices.

they might propose on other uses.
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The various public and private interests should be involved in political

and governmental processes to support and implement a sound management program.

They can also:

1! appraise and improve the government management program,

2! give advance considerations to the effects of any actions




