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The North Atlantic Regional Water Resources (NAR) Study examined
a wide variety of water and related land resources, needs and devices
in formulating a broad, coordinated program to guide future resource

4 development and management in the North Atlantic Region. The Study
was authorized by the 1965 Water Resources Planning Act (PL 89-80)
and the 1965 Flood Control Act (PL 89-298), and carried out under

guidelines set by the Water Resources Council.

3 The recommended program and alternatives developed for the North
¢ Atlantic Region were prepared under the direction of the NAR Study
Coordinating Committee, a partnership of resource planners represent-
ing some 25 Federal, regional and State agencies. The NAR Study
Report presents this program and the alternatives as a framework for
future action based on a planning period running through 2020, with
bench mark planning years of 1980 and 2000.
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The planning partners focused on three major objectives —-- Nat-
ional Income, Regional Development and Environmental Quality -- in
E developing and documenting the information which decision-makers will
N need for managing water and related land resources in the interest of
A : the people of the North Atlantic Region.

In addition to the NAR Study Main Report and Annexes, there are
the following 22 Appendices:

A, History of Study

B. Economic Base

C. Climate, Meteorology and Hydrology
D. Geology and Ground Water

E. Flood Damage Reduction and Water

i Management for Major Rivers and _ACCESSION for
Coastal Areas NS Khife Section g
‘ F. Upstream Flood Prevention and 02 Bt Section [
| ’ wztgr M“:g§me“t UNARHOLICED a
.« Lan se an anagement =
i H., Minerals JUSTIFICATION 'KQX.
i I. Irrigation R > e
| 2 J. Land Drainage "
K., Navigation s
¥ L. Water Quality and Pollution E?ﬂmﬂﬂw;uluwunyccxs
M. Outdoor Recreation _Bisl. AVAWL. anu.or SPICIAU
: N. Visual and Cultural Environment e I R L e
i 0. Fish and Wildlife
P. Power
s Q. Erosion and Sedimentation
R. Water Supply

S. Legal and Institutional Environment
Plan Formulation

U. Coastal and Estuarine Areas

V. Health Aspects
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x/ - SYLLABUS

The broad objective toward which this appendix is written is to
3 maintain and improve the usefulness of the coastal zone to man for
now and for the future. This objective is approached from the point
of view of planning and managing the wise use of the coastal water i
and related land resources. Major coastal uses are seen as the :
extraction of living and non-living resources, waste disposal, rec-
reation and aesthetics, transportation, national defense and coastal
land use. ™
- '
Many basic considerations justify special coastal planning and
3 management attention, particularly at the state level. Current and
y predicted demand for coastal uses is exceptionally high. The coastal
/ zone's resource base is very limited. Significant conflicts abound
between coastal zone uses and between coastal and non-coastal uses,
especially inland uses. Non-market factors of indivisibilities,
externalities and irreversibilities are very prominent. Important
! knowledge gaps exist. Decisions must be made. Basic responsi-
bilities are split in a variety of organizational patterns.

S

Proceeding from this overvie;4nine major problem areas are
selected for special analysis,partially on the basis of numerous
interviews throughout the region. These problem areas are living
resources, conservation of wetlands, non-living resources, water
pollution, thermal effects, solid waste disposal, recreation, marine
transportation, and coastal erosion and tidal flooding. For each of
these problems, its nature, causes, and location and time character-
istics are outlined; activities affected by the problem are identi-
fied and general solutions are considered in the broad context of
planning and managing the region's water and related land resources.
Interrelations of the coastal zone with its neighbors, both inland

i and oceanward are given special attention. Of the nine selected

‘ problems, water pollution and the conservation of wetlands appear at

this time to be most prominantly recognized throughout the region. R>

Each area of the NAR coastal zone is reviewed in terms of its |\
] physical and socio-economic characteristics, its major coastal uses
and problems, and its prospects and potentials. An overview of
coastal erosion and tidal flooding is given for each area, since
. only selected aspects of this subject are covered in other appen-
dices to the NAR Study.

.
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INTRODUCTION
APPROACH

The "coastal zone'" is a geographic concept. It encompasses the
oceanward flank of the North Atlantic Region (NAR) for nearly 1000
miles. As such it cuts across many boundaries--geographic, func-
tional and institutional. Geographically it includes all five of the
NAR's sub-regions and 19 of its 21 areas. Essentially all of the
NAR's functional appendices apply in substantial measure to it.
Institutionally, almost every Federal agency, all but two of the
region's 13 states and a multitude of lower levels of government are
carrying out their particular roles within it, just as they do in
other geographic sectors.

Against such a backdrop, it becomes especially important to define
an approach to the coastal appendix. If the appendix is not to be all
things to all people--and thus lose meaningful focus--it must be
limited to an essential digestible core. The initial entry point
must be very broad, yet this entry point must lend itself to rapid
focus on those components where attention seems most profitable.

The coastal appendix seeks to meet these requirements by--

e Setting the stage with a broad, use-oriented objective and
examining its meaning.

® Developing a structure of coastal uses and of inputs for
achieving these uses.

® Selecting some major problems in achieving these uses for
further analysis.

@ Defining and describing these selected problems and suggesting
possible solutions.

® Applying the foregoing analysis to delineated segments of the
coastal zone.
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OBJECTIVE
As the initial starting point, the broad objective chosen was:

To maintain and improve the usefulness of the coastal zone to
man for now and for the future.

Like all broad objectives, each of its terms requires reflection
and understanding. It is thus worth lingering at the outset on these
terms, for the overall purpose of this appendix is to give substance
and depth to them in a way whick can facilitate decision.

- "To maintain and improve' implies value judgments. It is not
always clear in which direction "improvement" lies. Current condi-
tions might be preferable. Thus a rational approach to the coastal
zone begins with the aspiration that it is possible to discern
whether improvement is desirable and in which direction it lies,
that people inputs will be necessary to assist in this discernment.

"Usefulness'" can also vary with the point of view, again requir-
ing reflection on ways these different viewpoints can be identified,
considered and hopefully harmonized. 'Usefulness" also introduces
the question, 'what are the uses?" 1In response, a family of uses will
be developed later to facilitate further analysis and provide a frame-
work helpful for articulating and distinguishing human values.

"0f the coastal zone'" introduces the requirement to define at the
outset the geographic span of attention. No definition of the coastal
zone can satisfy all requirements,because the zone is a transition
from land to sea and the influence of their interface never entirely
disappears anyplace on earth. However, since the intensity of this
influence does diminish perceptively as one moves landward or seaward
from the shoreline, it is possible and useful to suggest limits which
will satisfy most requirements reasonably well. The definition
adopted is one which sacrifices slightly some environmentally desir-
able attributes in order to incorporate some important political
dimensions. As used herein the coastal zopne is defined as "that
geographic area bounded on its seaward side by the outer limits of
state jurisdiction and on its landward side by the inland limits of
significant marine influences, as defined by the individual states."
The process of defining the inland limits and the difficulty in doing
so introduces a strong reminder that the coastal zone is not an
island unto itself. Concentration on solutions to coastal zone prob-
lems must be tempered with an awareness of adjacent inland and
oceanic perspectives, if suboptimal solutions are to be avoided. Put
another way ''the usefulness of the coastal zone to man" must be im-
proved within the context of a combined coastal-and-non-coastal per-
spective. One way of minimizing unintentional suboptimization is to
imbed the coastal zone analysis in a larger context, as is being done
in the overall NAR study. :
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"To man" is intended in its broadest sense. Certainly the term
does give emphasis to satisfying the most obvious physical, social
and aesthetic needs of man such as his needs to supply himself with
food and materials and to enjoy himself. However, as used herein it
is also intended to refl-~t the growing awareness that inadequate
concern for the natural euvironment as a whole can react unfavorably
and often surprisingly on man himself. Our concern for the eco-
system, for example, is founded on the belief that it is important
to man, even though the relationship is often indirect and poorly
understood.

"For nov and for the future" provides a reminder that both per-
spectives must be included. It implies a pervading need to foresee
the long-term consequences of current actions and yet still make
"now" decisions, whether for action or postponement, when visibility

of the future is obscured. Predictive techniques need priority atten-

tion, but equally important, people input is essential to answer the
eternal question--'""Do we know enough to proceed?"




-

-

- "i3-"F'-""""'“'F"'-!-""-.--!l-"-""-"U-""ﬂ"l"'-'-"'-.!!

METHODOLOGY
This appendix was prepared in six phases.

In the first phase non-structured letters were sent to a number
of knowledgeable people throughout the North Atlantic Region. The
addressees were selected to obtain a wide variety of informed opin-
ion about coastal problems in the region. Thirty-three replies
were received. The study of these replies was combined with staff
experience to develop an initial system of coastal uses and prob-
lems along with a system of descriptors for describing the problems
and potential solutions.

The second phase was information acquisition. It was built
about personal interviews and literature research.

A list of interviewees was developed and screened to insure
balance in geographic areas, in major coastal uses and in institu-
tional levels to include Federal, state, local, academic and busi-
ness perspectives. Letters were sent to those selected to estab-
lish rapport and convey an initial understanding of the purpose of
the interview, the problems being considered and the tentative sys-
tem for describing these problems and their solutions. Interview
sheets were developed to record and code the interviews systema-
tically. The response was gratifying. Deep appreciation is exten-
ded to those who contributed so graciously to this undertaking.
Table U-1 is a list of 164 people formally interviewed. Many
others were seen or contacted by phone in the course of the work
and contributed useful information and perspectives.

Material for literature review was obtained by the staff.
Many useful suggestions as to pertinent literature were obtained
from the interviewees. Each document was reviewed and those judged
most meaningful were summarized and coded using the interview
sheets,

The third phase was analysis. Based upon a study of the
information acquired earlier, the system of uses was refined, a
final selection of problems was made and the list of descriptors
was consolidated and simplified. Information was extracted and
synthesized to provide a general problem overview and a unified
description and analysis of the selected problems. Interrelation-
ships with other aspects of water and related land resources in the

region as a whole were given special attention during this analy-
sis,

The fourth phase was the problem writeup. Each problem was
described in terms of its nature and severity, its causes, its
locational and time characteristics and the parties affected by
it. Type solutions were then identified and discussed in terms

of their direct and indirect effects and organizational jimplica-
tions.,

U-7




In the fifth phase the coastal zone was divided into segments

using boundaries consistent with those established for the overall

NAR study.

depicting its chief physical and socio-economic characteristics of
coastal significance and its major coastal uses, problems, pros-

pects and potentials.

significance a brief discussion was provided to apply the earlier
general problem analysis to the particular coastal area.

In the sixth or cleanup phase, drafts were reviewed by the

sponsor, an annotated bibliography was developed, and the appendix
was prepared in final form.

TABLE U-1
i PERSONS INTERVIEWED
(Organizational affiliations were those at the time
of the interview.)

Anthony F. Abar - Department of Water Resources, Maryland

Mark Abelson - U.S. Department of the Interior

Richard Ackeley - lNew Jersey Soil Conservation Service,
U.S. Department of Agriculture

Donald Adams - Environmental Improvement Commission, Maine

Julien Alexander - Department of Conservation and Economic
Development, Virginia

Dr. Lewis M. Alexander - University of Rhode Island

Donald D. Allen - American Association of Port Authorities

Leo Allen - State Senator Moakley's Office, Massachusetts

Paul A. Amundsen - American Association of Port Authori-
ties

Norris C. Andrews - Regional Planning Agency of South Cen-
tral Connecticut

Dr. William I. Aron - Smithsonian Institution

Elmore Ballard - Ballard Brothers Seafood Company

Nicholas L. Barbarossa - Department of Environmental Con-
servation, New York

Joseph Barber - Department of Environmental Protection,
New Jersey

Ernest T. Bauer - Virginia Port Authority

Fred Beck - Callahan Mining Company

William S. Beller - Office of Marine Affairs, Department
of Interior

Derekson Bennett - American Littoral Society

Bruce Birnhack - Bureau of Sport Fisheries and Wildlife

Richard J. Bouchard - Department of Transporation

Capt. Fletcher W. Brown, Jr. - U.S. Coast Guard, Boston

Roy L. Brown - Department of Conservation and Economic
Development, Virginia

U-8

For each of these segments a brief summary was prepared

For those problems considered to be of major
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TABLE U-1 (cont'd)

Arthur W. Brownell - Department of Natural Resources,
Massachusetts

Thomas Bruha - U.S. Army Corps of Engineers, Waltham

B. Calvin Burns - Prince William Engineering Company

Robert Burns - National Park Service

Walter E. Butler - U.S. Army Corps of Engineers, New
York

Francis Carboine - Federal Aviation Administration

Richard Carpenter - Southwest Regional Planning Agency,
Connecticut

D. J. Cederstrom - U.S. Geological Survey

Dr. Charles J. Cicchetti - Resources for the Future

John J. Coffey - Chamber of Commerce of the United
States

Kenneth Compton -~ Bureau of Outdoor Recreation

Elbert Cox - Commission of Outdoor Recreation, Virginia

Dr. L. Eugene Cronin - Chesapeake Biological Laboratory

Robert Cyphers - Department of Environmental Protecticn,
New Jersey

David Damon - Bureau of Sport Fisheries and Wildlife

Harold Davis - Department of Shellfishing, Maryland

Dr. David Dean - University of Maine

Louis E. DeCamp - Federal Water Quality Administration

Richard S. De Turk - Tri-State Transportation Commission

Dr. John W. Devanney - Massachusetts Institute of Tech-

nology

Robert L. Dow - Department of Sea and Shore Fisheries,
Maine

Calvin Dunwoody - Department of Natural Resources, Rhode
Island

William J. Duddleson - The Conservation Foundation

Leslie Dyer - Maine Lobsterman's Association

Howard H. Eckles - Office of Marine Affairs, Department
of Interior

Commander N. P. Ensrud - U.S. Coast Guard, Washington

Richard B. Ericson - Southeastern Connecticut Regional
Planning Agency

George Ferguson - U.S. Geological Survey

Arthur Flickinger - Soil Conservation Service, U.S.
Department of Agriculture

Charles H. W. Foster - New England Natural Resources
Center

Ernest Friday - Department of Community Affairs, Rhode
Island

William Gannon - U.S. Lines, Inc.

Lemuel Garrison - National Park Service

Edson B. Gerks - Connecticut Development Commission

U-9
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TABLE U-1 (cont'd)

Boyd H. Gibbons - Council on Environmental Quality

Thomas R. Glenn, Jr. - Interstate Sanitation Commission

Rear Admiral Robert W. Goehring - Chief of Staff, U.S.
Coast Guard, Washington

Dr. Morton Gorden - Development Sciences, Inc.

Malcolm Graff - New England River Basins Commission

Stanley V. Greiman - Connecticut River Estuary Regional
Planning Agency, Connecticut

Dr. Walter J. Grey - NEMRIP, University of Rhode Island

Frank Grice - Department of Natural Resources,

Massachusetts

Richard E. Griffith - Bureau of Sport Fisheries and Wild-
life

Jack D. Gunther - Connecticut Association of Conservation
Commissions

Stuart 0. Hale - University of Rhode Island

Mary Louise Hancock - State Planning Office, New Hampshire
Roland Handley - Bureau of Outdoor Recreation

R. J. Harding - Department of Environmental Conservation,

New York

Dr. William J. Hargis, Jr. - Virginia Institute of Marine
Science

Capt. David Hart - Atlantic States Marine Fisheries Com-
mittee

Robert R. Haslam - Humble 0il and Refining Company

Capt. Francis D. Hayward - U.S. Coast Guard, Washington

John Healey - Southeastern Regional Planning and Economic
Development District, Massachusetts

Jean Hennessey - New Hampshire Charitable Fund

Milton T. Hickman - State Marine Rescurces Commission,
Virginia

Capt. Hollinshead - Eastern Sea Frontier, U.S. Navy

John Holsten - Bureau of Commercial Fisheries

Joseph Ignazio - U.S. Army Corps of Engineers, Waltham

Edgar A. Imhoff - University of Maine

William Jobin - Department of Natural Resources,
Massachusetts

Dale Jones - Department of Conservation and Economic
Development, Virginia

Dr. Galen Jones - University of New Hampshire

Norman Kapka - Department of Forests and Waters, Penn-
sylvania

Dr. Robert Kay - National Council on Marine Resources and
Engineering Development

Dr. S. Russel Keim - National Academy of Engineering

Charles F. Kennedy - Department of Natural Resources,
Massachusetts

U=-10




TABLE U-1 (cont'd)

Harold Kimball - State Planning Office, New Hampshire

Dr. John A. Knauss - University of Rhode Island

Ralph F. Kresge - U.S. Weather Bureau

Robert Krieger - National Aeronautics and Space Adminis-
tration

George Lamb - American Conservation Association, Inc.

Edward Lane - Department of Natural Resources and
Environmental Control, Delaware

Donald E. Lawyer - Office of the Chief of Engineers,
U.S. Army

Major Robert Lindsay - U.S. Army Corps of Engineers, New
York

Robert B. MacKinnon - U.S. Corps of Engineers, Waltham

Burt MacLean - Office of the Cnief of Engineers, U.S.
Army

Howard J. Marsdon - Maritime Administration

Dr. Nelson Marshall - University of Rhode Island

John B. McAleer - Office of the Chief of Engineers, U.S.
Army

James T. McBroom - Bureau of Sport Fisheries and Wildlife

Frank McCann - Maine State Planning Office

William I. McDonald - Rhode Island Water Resources Board

Frank McGowan - U.S. Army Corps of Engineers, New York

Everett McLeman - U.S. Public Health Service

Lester McNamara - Department of Environmental Protection,
New Jersey

James E. McShay - Maritime Administration, New York

Roy Metzgar - State Department of Planning, Maryland

Dr. J. A. Mihursky - University of Maryland

F. W. Montonari - Department of Environmental Conserva-
tion, New York

Susan Morrison - Rhode Island Statewide Planning Program

Henry F. Munroe - Rhode Island Water Resources Board

Kenneth Murdock - U.S. Army Corps of Engineers, Baltimore

James Murphy - U.S. Dredging Corporation

Mr. Nelson - Eastern Sea Frontier, U.S. Navy

Walter Newman - New England River Basins Commission

Earl Nichols - Bureau of Outdoor Recreation

Rear Admiral Harley D. Nygren - Environmental Science
Services Administration

Theodore Olcott - Port of New York Authority

F. S. Oldham - Department of Forests and Waters, Penn-
sylvania

Lincoln R. Page - U.S. Geological Survey

F. L. Panuzio - U.S. Army Corps of Engineers, New York

Neil Parker - Office of the Chief of Engineers, U.S. Army

Capt. Forest Pease - Eastern Sea Frontier, U.S. Navy

U-11
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TABLE U-1 (cont'd)

Capt. Carl F. Pfeiffer - Maritime Adminictration, New York

Ron Poitras - Maine State Planning Office

James Rankin - Department of Environmental Protection, New
Jersey

Philip Savage - Maine State Planning Office

Thorndike Saville - Coastal Engineering Research Center,
U.S. Army

F Thomas Schrader - Bureau of Sport Fisheries and Wildlife

1 Harry Schwarz - U.S. Army Corps of Engineers, New York

: Margaret Seeley - National Asscciation of Counties

] Sidney Shapiro - Long Island State Park Commission

: Dr. Lois K. Sharpe - League of Women Voters of the United ?

States

5 John W. Sherman, III - U.S. Naval Oceanographic Office

‘ Paul Shore - Federal Power Commission

Fred Sieling - Maryland Natural Resources Management
Division

\ Joseph Smurda - Department of Health, Pennsylvania

A. J. Somerville - Department of Forests and Waters,

Pennsylvania
Mary B. Sowchuk - Greater Bridgeport Planning Agency,
Connecticut
i Harry A. Steel - Water Resources Council

Charles G. Stone - U.S. Army Corps of Engineers, New York
George S. Swarth - Department of Justice

1 Richard Symonds - Office of State Planning, Connecticut
‘ Julian Terrant - Commission of Outdoor Recreation,
Virginia

Jack Thompson - Governor's Office, Rhode Island

Joseph Toland - Bureau of Outdoor Recreation

Joseph Truncer - Department of Environmental Protection,
New Jersey

Robert Vandivert - Conservation Planners, Inc.

4 G. H. Van Gunten - U.S. Army Corps of Engineers, New York

Danial Varin - Rhode Island Statewide Planning Program

Blair Wakefield - Virginia Port Authority

Jan Walker - Stony Brook - Millstone Watershed Association,
New Jersey

David Wallace - Department of Environmental Conservation,

3 New York

b 3 Clint Watson - Department of Natural Resources,
! Massachusetts

[‘ Eugene W. Weber - International Joint Commission, with
' Canada
3 Mr. Weinstein - U.S. Army Corps of Engineers, New York
i James Wentz - Maritime Administration, New York

Richard Weston - New England Regional Commission
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TAELE U-1 (cont'd)

LTC Edward M. Willis - Coastal Engineering Center, U.S.
Army

Peter Wilson - National Association of Engine and Boat
Manufacturers

Hall Winslow - Tri-State Transportation Commission

Robert Wood - Tri-State Transporation Commission
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COASTAL USES

As stated earlier, this appendix is directed toward the fulfill-
ment of a broad objective, '"to maintain and improve the usefulness of
the coastal zone to man for now and for the future." In harmony with
the overall NAR study, planning for the preservation, use and develop-
ment of the zone's water and related land resources is seen as a
fundamental means of achieving this objective.

To begin to add substance to the objective this section provides
an answer to the question--'What are the human uses of the coastal
zone?" A family of coastal uses is formulated, general inputs man
must contribute to better achieve these uses are outlined and the two
are organized into a framework useful for evaluating coastal problems.
Some of the market and non-market values associated with the coastal
uses are suggested. Lastly, two of the uses not explicitly developed
later in the problem analyses are discussed briefly.

Uses. As the first step in identifying coastal uses it is im-
portant to recognize that although almost all forms of human activity
can be found in the coastal zone, a fairly discernable few seem to be
prominently and directly influenced by '"coastalness''--the influence
of the land-ocean interface.

On the basis of much structuring and restructuring and exposure
to many people of various levels of government and non-government, it
was concluded that man uses the coastal zone generally as follows:

o He gets things he wants from it both living and non-living--
resource extraction.

e He puts things into it which he does not want--resource return,
or more conventionally: waste disposal.

e He derives pleasure from it in the form of recreation and
aesthetic satisfaction--enjoyment.

e He uses it to facilitate the movement of things and people--
transportation.

It may be possible to associate almost any coastal use within
these four broad classifications. However, in doing so two common
use concepts would lose a visibility which might needlessly compli-
cate later analysis. These two are land use and national defense.

Purely speaking land use can probably be demonstrated to be a
complex mix of the four broad uses cited earlier. But by eliminating
land use, it would become exceedingly difficult to grapple with prob-
lems such as access and zoning. For the sake of workability, then,
the appendix sacrifices some possible analytical purity and incor-
porates land use into its structure of uses. Whenever practicable,
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however, one of the first four uses is preferred. Thus recreational
land use is addressed primarily under recreation, not land use,

Similarly, the national defense use of the coastal zone can prob-
ably be ascribed principally to coastal transportation aspects, either
to faciliate desired military movements or obstruct undesirable
hostile movements. However imbedding national defense primarily with-
in transportation would, like land use above, cause a cumbersome loss
of focus on a major use of the coastal zone, especially offshore.

Without belaboring the intermediate steps the above thoughts can
be translated into the following coherent system of uses:

RESOURCE EXTRACTION
Living resources
Animal
Fish--finfish, shellfish, etc.
Land animals
Other--birds, amphibians, etc.
Vegetable--kelp, eelgrass, etc.
Non-1living resources
Solid materials--sand, gravel and other minerals
Liquid materials--oil, water, drugs, etc.
Gaseous materials
Energy--tidal, wave forces, etc.

WASTE DISPOSAL

Solid wastes

Liquid wastes

Thermal wastes

Other wastes, e.g., radionuclides

ENJOYMENT
Recreation
Primarily water-based
Water—-contact sports
Sports fishing
Boating
Other
Primarily land-based--hunting, etc.
Aesthetic satisfaction
Sensually perceptible--scenic, cooling, fresh air
inhalation, etc,
Supraperceptible--general feeling of well-being

TRANSPORTATION
Marine~-harbors, channels, ports, terminals
Land--coastal highways and rail lines

Air--coastal airports ’

4 by
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LAND USE

Private--primarily residential

Commercial

Industrial--coastally located primarily because of resource
extraction, waste disposal or transportation considerations

Other--governmental, institutional, etc.

NATIONAL DEFENSE

It is easy to break this system down into any desired level of
detail as indicated by the illustrative entries after the double
dashes (--).

The set of uses seems reasonably complete, but one could add if
he wished an additional category, "other uses,'" to serve as a catch-
all. It was not found necessary to do so in this appendix.

Inputs. The uses outlined above may broadly be considered as
coastal outputs--what man gets out of the coastal zone. To achieve
these outputs man must--

e Identify and locate them.

® Preserve them to insure continued availability for the future.

oIf their values are sufficiently important, increase their
plentifulness or quality over that available in nature. He might for
-example, engage in mariculture (forming of the ocean) or improve a
channel or beach.

® Lastly, use, harvest or consume that which he has located, pre-
served and enhanced above.

The overall objective chosen earlier contains a reminder to con-
sider the future if coastal uses are to be perpetuated. Man can do
this only by attention to all four of the above inputs. To focus on
the last, the attractive payoff, is shortsighted.

Framework. Integrating the above set of uses (outputs) with the
above set of activities (inputs) yields the framework of Figure U-2 ,
shown here in condensed form without the numerous subuses developed
earlier.

With some imagination the interrelationship of many activities
and uses can be displayed on the framework. Thus, research and
coastal engineering are not shown as uses. They are means to an end
and their value lies ultimately in how they improve the coastal uses
through identification, preservation, enhancement and harvesting
these uses. They are thus brought out as useful tools which should
be handy in resolving problems later. As a further illustration,
the exercise of a certain regulatory control may be seen as a means
to preserving a certain use.
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COASTAL FRAMEWORK

INPUT (ACTIVITIES)

QUIFOT (USES) Locate, |Preserve,| Enhance,|{Use, harvest, |

identify|conserve | improve consume

RESOURCE EXTRACTION

Living resources

|

|

{

|

|

{

i
e 2l el

s -—4 e

Non-living resources

Energy
WASTE DISPOSAL ?
Solid

Liquid
Thermal J ' ‘
[ !
|
\

Other
ENJOYMENT

Recreation |

Water-based i
Land-based j
|

Aesthetic satisfaction

TRANSPORTATION

Marine

Land
Air
LAND USE

Private

Commercial

Industrial
Other
NATIONAL DEFENSE

SOURCE: Adapted from (3l)l/

1/ The numbers in parentheses throughout this
appendix (APPENDIX U) refer to the annotated '
bibliography found at the end of this appendix. FIGURE U-2 \
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GENERAL NATIONAL VALUES OF MAJOR COASTAL USES

Direct market value :

Estimated
annual = 5 . - - .

Use General basis of estimate Some non-market values

value

| ($ billion)

Dockside value of catch.

? Commercial $ 0.4 Preservation of a way of life,
fishing Excludes sport fishing. providing some of man's animal
protein needs, international 1
) ! balance of payments.
—_— R E ey
Extraction S 1.7 Primarily, value of Internal self sufficiency,

international balance of
payments.

of non-living leases, drilling and
resources product as it crosses
coastline., Most (S$1.6
billion) is crude oil
| and gas.
e L e i B e e

s

i

1
i Waste disposal $ 0.4 Primarily construction Environmental quality for

l and operation of waste other uses, especially fishing
l}

|

|

|

|

|

treatment facilities and recreation
within 50 miles of coast.
Probably grossly under-
stated,

i

- -
} | Recreation & & 9 Cost of food, lodging,
aesthetic transportation, gear,
satisfaction entrance fees, boats,
licenses, etc. Includes
sports fishing.

Emotional well-being, physical
fitness, health.

B ek

i Transportation $11.3

|

Marine transportation Political relations with other

only. Includes port
revenues plus freight
revenues for portion of
shipments which occur in

nations, national defense,
economic well-being of major
population centers, inter-
national balance of payments.

coastal areas. Excludes
| $2.2 billion in ship-
\ building.

National S 1.3 Navy: Operation and International relations.
defense maintenance of coastal

‘ transport and antisub-

! marine warfare, con-
struction and operation
of coastal facilities.

Il Coast Guard: Operations
plus new facilities and
equipment,

Land use Not - U.S. tradition of land owner-
estimated ship and individual rights.
ph NOTES:
3 1. Data are 1964 except transportation which is 1963,
: 2. Detailed comparisons among uses is impracticable. Note that bases of the esti-
¢ mates differ significantly. Thus, if the cost of the processed and distributed

fish products were used, commercial fishing would show at about $1.1 billion.

In a somewhat similar manner, transportation shows only the coastal value added.
The total value of the produce moved is much higher, $41 billion in 1968 for
example.

Land use values, unestimated herein because of definitional problems, are
probably very high. For example, the assessed valuation of new offshore land
created by landfill off downtown Manhattan is about $2 billion.

B SR
w
.

SOURCE: Economic values adopted from basic information reported in ( 9 ).
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This framework can serve as a checklist in flagging water and
related land resource actions which can maintain, improve or other-
wise affect coastal uses, For example, Column 1 (Locate, identify)
reminds the planner to evaluate such things as when and where the
use occurs, its intensity, and its visible and latent demand. Col-
umn 2 (Preserve, conserve) reminds the planner to examine what nat-
ural and human factors, current and predictable tend to degrade the
use and to examine what can be done about them. Column 3 (Enhance,
improve) causes the planner to reflect on what can be done to in-
crease the level of human satisfaction if this is desired. Column 4
(Use, harvest, consume) causes the planner to reflect on the effi-
ciency with which the use is being captured. Sometimes he might find
that the rate or method of capture is feeding back adversely on the
earlier input stages, such as preservation of the resource base. (A
case in point is fishing quotas.)

The framework can be useful in identifying conflicts between uses.
For example, to improve transportation channel dredging might be
necessary., The planner can then inquire systematically how this
activity could affect other uses and thus take appropriate precau-
tions or add perspective to a tradeoff decision.

Lastly, the framework can remind the planner that some of these
use requirements can be satisfied in slightly different form else-
where, For example, outdoor recreation demand, say for boating, can
also be satisfied for certain classes of boats by inland resources.
An understanding of these relationships is important to comprehensive
coastal planning.

Values of Coastal Uses. It is not yet feasible to provide a fully
acceptable assessment of the relative values of the major coastal
uses. Before that can be done well, much greater understanding of
human values and more precise and uniform definitions will be needed.
Notwithstanding these limitations, however, some good attempts have
been made to assign order-of-magnitude values to coastal uses. It is
not hard to find in professional literature, valid objections to
every one of these efforts. Figure U- 3 summarizes one study of
coastal values. It is presented not as an endorsement of its
technical purity, but in the belief that some understanding of use
values is essential in a study like this, despite the fact that these
values have not reached a maturity which merits a near unanimous pro-
fessional endorsement. In reviewing Figure U- 3 attention is invited
to the general basis for each estimate. Changing these bases will,
of course, change the estimated values.

National Defense. It is beyond the scope of the overall NAR
study and this appendix to consider problems in improving the
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defensive characteristics of the region's coastal zone. However,
the impact of the national defense use upon other coastal uses is
rather significant especially in the fields of research, economic
impact, and the use of shorefront and offshore areas. Since they
are not developed elsewhere, each will be considered briefly below.

The Navy supports a substantial part of the Federal research
program. Its portion averaged more than a quarter of the total
Federal research program in the marine sciences during the period
1968-1970. Only the marine sciences research program of the
National Science Foundation was larger and that by only a small
amount. When development is added to research, the Navy's share
increases to about half of the Federal total ( 59). Much of the
Navy's research has a strong actual or potential relationship to
non-defense oceanographic needs. The National Oceanographic Data
Center (NODC) helps make available to the non~defense community
unclassified oceanographic information spun off from the Navy's
defense-oriented research. Until recently, NODC was managed by
the Navy but was jointly funded by a number of Federal customer
agencies., With the establishment of the National Oceanographic
and Atmospheric Agency in October 1970, it was transferred to the
U.S. Department of Commerce.

Coastal economic impacts of national defense in this region
are most prominent in the Narragansett Bay and Hampton Roads
areas, It has been estimated that, of the $340 million in local
value added by marine-related activities in Narragansett Bay in
1965, $180 million was attributed to marine military (164).

Some military-owned coastal locations have been released for
non-defense purposes in recent years. Examples include Governors
Island in New York Harbor and Fort Totten on Long Island Sound.
This trend might continue. Historically throughout this region
coastal defense installations were developed by the Army along the
seaward approaches to major cities to protect these cities from
eénemy attack. With evolution in the technology of warfare many of
these installations lost their original purpose and with it their
need for a coastal location. Many evolved into non-coastally re-
lated administrative centers. In recent years, a strong trend has
developed to make these locations again available for non-military
uses. Viewed historically, it may have been fortuitious that the
retention of these installations was prolonged until fairly recent
vears, because it has presented some fresh options to coastal
decision-makers that possibly would not have been available had
these sites developed in a manner similar to adjacent coastal
areas. What is done with these options--preservation, use, devel-
opment for coastal or non-coastal purposes--is not a national de-
fense problem, Rather, it falls into the broad realm of coastal
zone planning and management. Although this possibility of some
fresh options is unique these days, it is important that the
possibility be kept in perspective.

U-20




—— . , - - — f‘llI!lll.IIIlllllllllIllllll'llIllllllllllllllll!llﬂlll!‘

® First, only a very small part of the NAR's ocean front is cur-
rently occuppied by the military--say something under one-half of
one percent. On the basis of information developed in communication
with the National Shoreline Study (136) only about 200 miles of the
4,700 miles of ocean front shorelines in the NAR are Federally
owned. All but about 30 of these 200 miles are in four states,
Massachusetts with nearly half, Virginia, Maine and Maryland. With-
in these four states the Federal oceanfront ownership consists al-
most entirely of non-defense facilities such as Assateague, Cape Cod
and Acadia National Seashores, the NASA facility in Wallops Island
and several wildlife preserves. Thus, although precise data on
military-owned ocean frontage are not available, the total is prob-
ably very small, maybe under one-half of one percent. Much of this
remainder is for naval and other facilities clearly requiring a
coastal location (136).

® Secondly, the decision to abandon a defense coastal facility
can have many important implications on the social and economic well-
being of the people who are employed by the installation or serve it
and its employees. These transitional problems must be given care-
ful consideration; their magnitude in individual cases could conceiv-
ably override primarily coastal perspectives.

A substantial portion of the coastal waters in the NAR are to
varying degrees reserved for military purposes. However, upon exem-
ination, most of these large area restrictions turn out to be very
minor, e.g., & large maneuver or gunnery area reserved for defense
purposes on rare occasions, say a few days a year.

Like all occupants of the coast, the military is automatically
involved to varying degrees with most coastal problems such as those
associated with pollution. Because pollution from military reserva-
tions is much more closely related to the overall problem of pollu-
tion than it is to the military, such problems are integrated into
the overall subject of waste disposal rather than broken out for
separate treatment under national defense. The same approach ap-

i plies to the military aspects of other coastal uses and problems.
As a result and because purely defense problems are outside the
scope of this study, no separate national defense problems were
selected for detailed analysis.

Land Use. An increasing number of coastal planners are conclud-
ing that the key to coastal planning and management is land use con-
trols. The purpose to which the waterfront is put exerts a dominant
influence on the use of the coastal zone especially oceanward of the
shoreline.

Acceptance of this conclusion does not necessarily carry with it
the license for coastal planners and managers to control coastal land

{ uses. In some places such as the New York Metropolitan area, the
urbanity of the situation might quite properly override its '"coastal-
ness." Furthermore, it is not necessarily clear in all cases that
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centralized planning and management ought to override historic,
local, market place, and individual mechanisms despite their im-
perfections.

The above thoughts are not to argue at this point either for
or against centralization of land use control. They are intended
to illustrate the need to guard against categorical simplifica-
tions. The degree to which land use controls are Jjustified and
politically realistic can only be decided after a much deeper
probe into the overall problem of coastal planning and management
probably at the level of an individual state. Because of the all-
purpose breadth of viewpoint for this regional study it was de-
cided, with the exception of coastal erosion and flooding, not to
treat land use as a separate problem or series of problems. In-
stead it has been integrated into each use problem and into the
overall need for improved planning and management.




GENERAL CONSIDERATIONS

COASTAL PROBLEMS

Anything which interferes with the objective of improving the
usefulness of the coastal zone to man, for now and for the future,
may be considered a problem,

Problem Types. Two of the most common type problems arise from
natural limiting factors and from conflicts between human uses.

Natural limiting factors may or may not be controllable. Exam-
ples include seasonality, resource availability and storms.

In conflicts between human uses, the maximum attainment of one
use might prevent or greatly diminish the attainment of another use,
Even the former case is not ipso facto "undesirable" if the effect
is localized and the total gain in human value exceeds the losses
in uses foregone or diminished. However, it often happens that the
dominant use excludes the other uses to the point where there is a
net loss.

To minimize use conflicts their existence must first be per-
Cceived. Where the conflict cannot be eliminated, some sort of
social tradeoff is necessary based upon indepth knowledge of the
interrelationships between all major coastal uses and of the human
values attached to these uses.

Actually both types of problems are closely related, and they
do not, between them, embrace all possible problems, e.g., problems
in ascertaining the real values of peoples. Nevertheless, they do
form a handy sieve in broad investigations s