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To the President and the Members of Congress:

T have the honor to present the final report of the Commission on
Marine Science, Engineering and Resources, the establishment of which
was authorized by Public Law 89-454, enacted by Congress on June 17,
1966. The members of the Commission were appointed by the Presi-
dent on January 9, 1967.

In response to its mandate, the Commission has undertaken an inten-
sive investigation of a broad array of marine problems ranging from
the preservation of our coastal shores and estuaries to the more effective
use of the vast resources that lie within and below the sea. The recom-
mendations which have emerged from this study constitute a program
which we believe will assure the advancement of a national capability
in the oceans and go far towards meeting the inevitable needs of the
future.

These recommendations are the product of nearly two years of study
and discussion, and they express the combined judgment of the entire
Commission. On all major issues there has been unanimous concurrence,
although in formulating recommendations relating to government orga-
nization it has seemed proper for three members of the Commigsion to
abstain—Undersecretary of the Navy, Charles F. Baird; Assistant
Secretary, Water Pollution Control, Department of the Interior, Frank
C. DiLuzio; and the Administrator, Environmental Science Services
Administration, Department of Commerce, Robert M. White. These
members were appointed as representatives from the Government but
served on the Commission in their individnal capacities as specified by
statute. Their knowledge and experience in governmental and organiza-
tional problems were freely drawn upon by the Commission in its
deliberations. However, recognizing that the organizational proposals
of the Commission vitally affect the departments which they serve in
their official roles, they have abstained from taking a position with
respect to the final recommendations on these particular proposals as
outlined in Chapter 7 and summarized or mentioned elsewhere
the report.

J. A. StraTTON
Chairman

Janvary 9, 1969
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From the days of discovery and coloniza-
tion, America has looked to the sea. In times
of stress the sea has been our ally, and in
times of peace, 4 source of our prosperity.
Sometimes hostile and sometimes generous in.
its moods, the ocean always has offered its
abundant. resources in countless ways. But
only recently have we begun to perceive its
true potential.

The driving force and urgency of our new
concern for the sea stem from the changing
character of the world itself~from mounting
economic needs, from congested populations,
from our own deteriorating shores. It ig now
nearly 10 years since reports by the National
Academy of Sciences and the U.S: Navy
focused . attention upon the vital import of
our-underdeveloped. marine resources. The
intervening decade has been marked by a
mounting interest and activity. Further re-
ports, studies, and statements have poured
forth in profusion, representing the experi-
ence, the views, and the best judgment of the
outstanding experts of the conntry. Through-
out this period a voluminous legislative
record testifies also to a growing Congres-
sional concern,  which culminated :in June
1966 in the Marine Resources and Engineer-
ing Development Act, expressing a convie-
tion and defining a national purpose:

e A conviction that the time had arrived for
this country to give serious and systematic
attention to our marine environment and to
the potential resources of the oceang

e A national determination to take the steps
necessary to stimulate marine exploration,
science, technology, and financial invest-
ment on a vastly angmented scale.

The Act established two complementary
bodies: the National Council on Marine Re~
sources and Engineering Development, -and
the Commission on Marine Science, Engi-
neering and Resources.

With the Vice President as Chairman, the
Council is comprised of the heads of the
major Federal departments and agencies with
marine missions, The Council was charged
with the planning and coordination of cur-
rent marine programs and with advising and
assisting the President. It continually surveys
the state of marine affairs and has shaped and
strengthened Federal marine programs.

In contrast, the members of the Commnis-
sion, appointed early in 1967 by the Presi-
dent, represent diverse interests and areas of
the country, and the Commission was left
wholly free of operating responsibility.

First, -the Commission was. asked to ex-
amine the Nation’s stake in the developiment,
utilization, and preservation of our marine
environment,

Second, we were to review all current and
contemplated marine activities and to assess
their adequacy to achieve the national goals
set forth in the Act.

Third, on the basis of its studies and assess-
ment, -the Commission was to formulate a
comprehensive, long-term, national program
for marine affairs designed to meet present
and future national needs in the most cffec-
tive possible manner.

And -finally, we were requested to recom-
mend a plan of Government organization
best. adapted to the support of the program
and to indicate the expected costs.

Consequently, the report which the Com-
mission now presents goes beyond the con-
fines of oceanography as a science to encom-
pass marine technology and the resources of
the seas. The difficulties of our task were com-
pounded by the dramatic rapidity with which
changes and -expansion are taking place
throughout all elements of the marine com-
munity. Since we set. to work, deep submer-
sible capability has been extended beyond a
nautical mile in depth; man-in-the-sea proj-
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ects are measured in weeks instead of days;
the offshore petroleum exploratory well depth
record has doubled from 640 feet to 1,300
feet. While ships have increased in size to
giant 300,000-ton tankers, our advances have
been punctuated by occasional disasters that
presage the urgent need to minimize the
growing hazards of new technology.

The National Sea Grant Program and the
new water pollution control programs are
notable examples of Federal efforts to spur
beneficial marine activity. Progress in the
production of fish protein concentrate has
raised expectations about animal protein
from the sea. On the international scene,
the Malta Resolution to the United Nations
General Assembly highlighted the legal and
political problems that will surround ex-
ploitation of the mineral resources of the deep
seas which technology promises to bring
within the reach of man. The U.S. initia-
tive in proposing an International Decade
of Ocean Exploration has further inten-
sified interest in international scientific
collaboration.

Although the Commission has treated its
mandate broadly, it has not been possible
within the time available to make an exhaus-
tive examination and assessment of all ma-
rine activities. We have taken account of the
relationship between civil and military ma-
rine affairs in various sections of this report
but have made no attempt to treat questions
of military security as such. Nor has the
Commission dealt with the immensely com-
plex problems of the U.S. Merchant Marine,
about which many studies exist. We have,
however, considered the requirements which
the use of the sea for transportation places
upon our ports and upon services offshore.

The problems of pollution have taken a
prominent role in the Commission’s studies
and recommendations. But we have been well

aware that waste disposal and pollution in
the ocean and estuaries are often inseparable
from pollution upstream and even pollution
in the air and land environments; these ulti-
mately must be treated as a single problem.
We have deemed it appropriate to our mis-
sion, however, to consider those pollution
problems that affect directly the marine en-
vironment, including the Great Lakes.

In approaching its task, the Commission
resolved itself into seven panels to examine
and assess well-defined areas of marine activ-
ity : basic science; marine engineering and
technology ; marine resources ; environmental
monitoring and the management of the
coastal zone; industry and private invest-
ment; international issues; and education,
manpower, and training. These panels held
many hearings, traveled about the country to
gain firsthand knowledge of activities related
to their assignments, and finally distilled a
tremendous mass of material into a series of
reports. Throughout this period of study and
drafting, the Commission met together regu-
larly to review and evaluate critically the
findings and recommendations of these task
forces. The panel reports are to be published
separately, and we commend them to the
attention of all those who wish to go more
deeply into the subject. They constitute the
primary source material upon which the
Commission based its own final conclusions.

We are convinced that the recommended
national marine program will contribute ma-
terially to the national economy and strength-
en the national security. The pages that fol-
low outline not a crash endeavor but one
geared realistically to the means of the Na-
tion. We realize that, in terms of timing,
each element of this program must be con-
sidered in the context of overall national
priorities.
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Our proposal for reorganization, however,
is urged for immediate adoption, We believe
that it will mobilize the resources of our Gov-
ernment in the most effective manner to lend
strength and power to the Nation’s marine
commitment. The incremental cost in taking
prompt action for consolidation will in itself
be relatively small. The added effectiveness
for the fulfillment of the national program
should be enormous.

Julius A. Stratton

Richard ‘A. Geyer

AL 8, Cla

David A. Adams

Gha.

Carl A, Auerbach

The Commission harbors no illusions that
it has provided final answers to the multitude
of questions that relate to the future use of
the seas. Indeed, the legislation of 1966 itself
was envisaged by the Congress only as a first
step, and we recognize that no report, no pro-
gram, can be valid for all time. But we ear-
nestly hope that the work of this Commission
will lead to constructive action and a major
advance for our Nation and the sea.

Charles ¥. Baird

Jacob Blaustein
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An Introduction and A Summary

Our Stake in the Uses of the Sea

How fully and wisely the United States
uses the sea in the decades ahead will affect
profoundly its security, its economy, its abil-
ity to meet increasing demands for food and
raw materials, its position and influence in
the world community, and the quality of the
environment in which its people live.

The need to develop an adequate national
ocean program arises from a combination of
rapidly converging and interacting forces.

The world population is expected to ap-
proximately double by the year 2000, but even
a lesser rate of growth would intensify the al-
ready serious food supply problem. The need
for supplemental animal protein sources is
critical and is growing daily. The sea is not
the only source of additional protein but it is
an extremely important one.

The United States itself faces no serious
protein shortage, and its rate of population
growth shows a promising decline. Neverthe-
less, it is expected that by the end of the cen-
tury the population of our country will reach
300 to 350 million people and that the Nation
will rely increasingly on food from the sea.

As the population grows, new means must
be developed to expand the economy, to gen-
erate new jobs and products, and to pay the
costs of publicly rendered services. Although
land-based activities will continue to domi-
nate the economy for many years to come, new
and expanded ocean industries offer some of
the Nation’s most inviting opportunities for
economic growth.

The recent achievements of technology in
the sea have focused national attention on
ocean resources to a greater extent than ever
before. The sea’s potential as a source of food,
drugs, and minerals has been much publi-
cized, and the oceans have been depicted as a
“last frontier” to be conquered by man. The
Commission’s appraisal is more modest than

many of these glowing assessments, but even
hard estimates show great possibilities for
the future.

The potential for expanded economic ac-
tivities is evident in today’s marine industrial
operations. Offshore petroleum, gas, and sul-
fur recovery attests that the wealth in the
land under the sea is available to man; the
mining of tin, diamonds, sand, gravel, and
shell from the seabed shows the possibilities
of recovering other important minerals. Deep
submersibles and undersea habitats demon-
strate the ability of man to live and work
under the sea. Yet technological development
for economically important work in the sea
remains largely in the future.

Vital though marine economic develop-
ment is, it must be tempered by other con-
siderations. There is increasing concern over
the need to understand our physical environ-
ment, of which the oceans are but one part.
This concern is based on growing apprecia-
tion that the environment is being affected
by man himself, in many cases adversely. It
Is critical to protect man from the vicissi-
tudes of the environment and the environ-
ment, in turn, from the works of man.

Today, man’s damage to the environment
too often is ignored because of immediate
economic advantage. To maximize the pres-
ent economy at the expense of the future is
to perpetuate the pattern of previous genera-
tions, whose sins against the planet we have
inherited.

It adequately protected, the sea and shore-
line can provide unique and valuable oppor-
tunities for recreation. The growth of the
country’s population, most pronounced in
urban areas along the shoreline, and the in-
creased wealth and leisure of many of our
people, are creating inexorable pressures for
access to the sea. Contamination or destruc-
tion of beach, marsh, waterway, and shore-
line aggravates these pressures by denying
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The pollution problem pervades all aspects
of our expanding technological society. Kven
with “stronger abatement programs, it ap-
pears. likely that ~pollution “will increase
alarmingly in the years ahead. Much of our
unwanted waste will find its way into our
lakes and estuaries and ultimately into the
sea. Intensified use of the marine environ-
ment is also generating its own polluting
effects, which must be kept in check in order
to preserve the sea for a diversity of human
uses. Because the rate of marine-related ac-
tivity is increasing very rapidly, delay may
mean excessive, irreversible damage to some
parts of the marine environment, particularly
in the coastal zones near the great centers of
population and in the estuaries of major
rivers.

The oceans and marine-related activities
must be viewed in the context of the total
land-air-sea environment, In many ways, the
oceans are the dominant factor in this total
environment. However, intervention by man
in any one element produces effects on the
others, frequently. through processes we do
not yet understand. Mankind 1is fast ap-
proaching a stage when the total planetary
environment can be influenced, modified, and
perhaps controlled by human activities. The
Nation’s stake in the oceans is therefore an
important part of its stake in the very future
of man’s world.

The oceans impartially wash the shores of
most of ‘the world’s nations, whose interests
in the uses of the sea mirror ours. Means for
reaching reasonable accommodation of com-
peting national interests must be found to
achieve efficient and harmonious development




of the sea’s resources. The atmosphere, which
1s so influenced by the oceans, knows no na-
tional boundaries; the nations of the world
share a common interest in its monitoring
and prediction and in its modification.

The Marine Resources and Engineering
Development Act of 1966 recognized that the
national interest in marine programs is inter-
twined with the interests of the peoples of the
whole world. The United States has sought to
carry out the policy stated in the Act by ad-
vancing a proposal to the nations of the
world for an International Decade of Ocean
Exploration. Through the President and the
Congress, the United States also has given its
support to the World Weather Program in
which all nations of the world are seeking to
explore and monitor global atmospheric
processes.

The Commission shares the conviction that
marine scientific inquiry and resource devel-
opment, as well as meteorological prediction,
offer many real opportunities to emphasize
the common interests of all nations and to
benefit mankind. The gap between the living
standards of the rich and poor nations is ever
widening. The world cannot be stable if a
handful of nations enjoy most of the planet’s
riches while the majority exists at or below
subsistence levels, and many of the efforts to
aid the less fortunate nations will involve
uses of the sea.

Because instabilities in the world situation
cannot be remedied quickly, military power
will continue to be a central factor in world
affairs. As naval technology increases, the
depth and variety of undersea operations re-
quire detection systems of ever increasing
power and complexity. Today’s advances in
military undersea technology forecast an in-
creasingly important role for U.S. defense
and deterrence capabilities in the global sea.
As the uses of the sea multiply, the Navy’s
defense mission will be complicated by the

The United States requires a Navy
capadble of carrying out its national
defense missions anywhere in the
oceans, at any desired depth, at any
time. Here the Polaris submarine
Daniel Boone cruises on the surface.

presence of structures, vehicles, and men. The
resulting problems can be resolved only by
the closest cooperation between civil and
military users of the sea. Furthermore, mili-
tary and civil science and technology for
undersea operations can and should be mu-
tually supporting, emphasizing the need
for cooperative action.

The Commission believes strongly that the
Nation’s stake in the uses of the sea requires
a U.S. Navy capable of carrying out its
national defense missions anywhere in the
oceans, at any desired depth, at any time.

However, the oceans must not provide a
new dimension for the nuclear arms race.
The official position of the United States de-
clares that the seabed and deep ocean floor
should be used exclusively for peaceful pur-
poses, with the understanding that the test
of whether an activity is “peaceful” is
whether it is consistent with the United Na-
tions Charter and other obligations of inter-
national law. Further, the United States has
requested the U.N. Disarmament Committee
to take up the question of arms limitation
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on the seabed and ocean floor with a view to
defining those  factors vital to a workable,
verifiable, and effective international agree-
ment which would prevent the use of this
new -environment, for ‘the emplacement: of
weapons of - mass destruction. The Commis-
sion supports this: position, as well as the
U.S. proposal that any agreement prohibit-
ing- the deployment of nuclear and other
weapons of mass destruction designed for
use on the bed of the seas should be negoti-
ated in a broader arms control context and
not in relation to devising international ar-
rangements for the exploration and exploita-
tion of marine resources.

A Plan for National Action

Like the oceans themselves, the Nation’s
marine interests are vast, complex, composed
of many critical elements, and not susceptible
to simplicity of treatment. Realization and
accommodation of the Nation’s many diverse
interests require a plan for national action
and for orderly development of the uses of
the ‘sea. The.plan must provide for deter-
mined attack on immediate problems concur-
rently with- initiation of a long-range pro-
gram to develop knowledge, technology, and
a framework of laws and institutions that
will lay the foundation for efficient and pro-
ductive marine activities in the years ahead.
Although the Commission has addressed its
proposals principally to the Federal Govern-
ment, the States, the scientific community,
industry, and others will need ‘also to exer-
cise ‘Initiative in ‘their respective areas and
participate fully in order that there may be
a genuine national effort.

The Commission has chosen in this report
to-present its findings and recommendations
in chapters that represent primary areas of
national emphasis. To mobilize and impart
energy to the total undertaking, and in keep-
ing with its Congressional mandate, the Com-

mission recommends the formation of a new,
independent Federal agency, which might be
called the National Oceanic and Atmospheric
Agency (NOAA). The role of this new orga-
nization -as well as 'its imperative  need
emerge more. clearly with each successive
chapter, and a detailed discussion is therefore
deferred until near the end of the report.
Since a strong, solid base of science and
technology is the common denominator for
accomplishment in every area of marine in-
terest, actions necessary. to advance our tech-
nical capability ‘are presented at the outset,
Then follow chapters -on-the protection and
management of the coastal zones and estu-
aries, the development of living and nonliv-
ing resources of the sea, and the exploration
and monitoring of the total global environ-
ment,” In: Chapter 7 the proposals for
strengthening organizations, built upon pro-
gram needs, are brought together, and the
report concludes with an estimate of costs.
The remainder of Chapter 1 providesin brief,
narrative form an overview of the total pro-
gram proposed by the Commission together
with an indication of major recommendations.

Improving the National Marine Capability
A full realization of the potential of the

sea is presently limited by lack of scientific

knowledge and the requisite marine technol-

ogy and engineering.

Marine Science

Support of basic marine research is vital
if we are to understand the global oceans, to
predict the behavior of the marine environ-
ment, to exploit the ‘sea’s resources, and to
assure the national security.

Marine science has become “big science,”
and ~our efforts are limited by inadequate
technology. The Nation is poorly organized
to “marshal the arrays of multiple ships,
buoys, submersibles, special platforms, and
aireraft, as well as the complex undersea




facilities required for important oceanic in-
vestigations and experiments of a basic char-
acter. The Commission proposes that a small
group of institutions, including the present
leaders in ocean research, be designated by
the Federal Government as University-Na-
tional Laboratories and be equipped to un-
dertake major marine science tasks of a
global or regional nature. The laboratories
should be distributed geographically for ade-
quate coverage of all parts of the oceans and
would be expected to commit their facilities
to serve the needs of scientists affiliated with
other institutions. The funds granted should
be sufficient to support each laboratory, its
facilities, and its staff as an on-going institu-

The Chesapeake Bay Institute’s
research catamaran and the
ocean-front compus of the Scripps
Institution of Oceanography
exemplify the far-ranging nature of
U.S. marine science research.

tion and to enable it to carry out broad pro-
grams of research on a continuing basis.

With such continuity assured, the labora-
tories also could seek additional funds for
specific projects from the National Science
Foundation, the Navy, and other public and
private agencies.

Establishment of the University-National
Laboratories should not, however, preclude
support of marine science research in other
institutions, for a diversity of institutions
and individuals working in these fields is es-
sential to the health of marine science and
should be maintained.

The Department of Defense for its part
must continue to recognize the vital relation-
ship of basic marine science to its own mis-
sion and support such scientific research as
it has in the past.

Marine Technology
The Commission urges that the proposed
National Oceanic and Atmospheric Agency
Initiate a major program to stimulate the
development of fundamental marine technol-
ogy and engineering in order to expand the
scope and to lower the costs of undersea
operations.
The Commission proposes two goals for a
national effort :
® The development of the necessary technol-
ogy to make possible productive work for
sustained periods at depths to 2,000 feet.
® The development of a technical capability
sufficient to allow useful access to depths
to 20,000 feet, comprising more than 98 per
cent of the world’s ocean floor.
It is recommended that these two objectives
be sought simultaneously.
Fundamental Technological Development
Fundamental technology is comparable to
basic science in that it provides a foun-
dation for many uses, and a lack of this
basic technology currently limits potential
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uses of the sea. For example, materials tech-
nology has failed as yet to produce structures
for deep ocean use which possess the required
low ratio of weight to displacement. There
are few high-strength, corrosion- and foul-
ing-resistant components for sea use. The ma-
terials for supplemental buoyancy are inade-
quate. Undersea operations are handicapped
by undependable ‘power sources, electrical
systems, and free-flooding external equip-
ment for vehicles and habitats. Tnstrumen-
tation to observe and measure marine phe-
nomensa. in the course of surface operations
is .« generally = inefficient, -~ unreliable, . and
inadequate.

The Commission recommends that the Fed-
eral Government assume the task of over-
coming these deficiencies through develop-
mental contracts and grants to industry and
universities and by Government-supported
multipurpose projects in which private
industry —and  the  universities — would
participate.

National Projects The Commission recom-
mends a series of National Projects to stimu-
late and support the advance of marine sci-
ence, technology, and uses of the sea. The
projects should be Federally supported but
performed by industry and universities. They
should be designed to serve a variety of needs
and - purposes. The National Projects are
intended to create new facilities, to test
and evaluate the economic and technical
feasibility of new marine operational meth-
ods and systems, and to put technology at
the service of scientific research and resource
exploration,

The following projects merit consideration
for early implementation :
e Test Facilities and Ocean Ranges (Chap-

ter 2)
¢ Great Lakes Restoration Feasibility Test

(Chapter 3)

e Continental ‘Shelf Laboratories (Chapter
4)

e Pilot Continental Shelf Nuclear Plant
(Chapter 4)

e Deep Ixploration ~Submersible Systems

(Chapter 5)

Pilot Buoy Network (Chapter 5).

@

Role of. the U.S. Navy in Marine Tech-
nology The U.S. Navy has been the Federal
leader in marine technology, particularly in
deep submergence and deep ocean technology.
As Navy mission requirements permit, pro-
vision should be made for other agencies to
use Navy: facilities on a reimbursable basis.
The Commission recognizes that military and
civil needs do not always coincide; never-
theless, because some elements of marine tech-
nology are common to both, cooperative ef-
forts between civil and Navy technologists
should be pursued to the maximuam possible
extent. Opportunities to spin off civil appli-
cations from defense projects should be
identified.

Scientific and Technical Information

Improved communications throughout the
marine community are essential to a success-
ful national ocean effort. Available informa-
tion should be compiled in the most readily
usable form for the various marine . user
groups and supplemented in some cases by
extension services.

Marine data present a special problem, for
they are too extensive and diverse to be han-
dled through a single center. A number of
general and specialized data -centers exist,
including the National Oceanographic Data
Center, the National Weather Records Cen-
ter, and the Smithsonian Qceanographic
Sorting ‘Center. There are also specialized
collections. in private institutions. It is im-
portant. that relationships ‘and responsibili-
ties among the various centers be better de-




fined and that the overloaded general-purpose
centers refrain from involvement in aspects
of data handling more suitable to a special-
ized center.

Manpower for a Marine Effort

It is difficult to identify the people cur-
rently engaged in marine-related work, and
it is equally difficult accurately to project
manpower needs for a total national marine
effort. The rapidity and kinds of industrial
development and the level of Federal sup-
port, knowledge about which we can now only
speculate, ‘will have "a profound effect on
manpower requirements for engineers, tech-
nicians, and other marine-related personnel.

The Commission recommends that NOAA
help to develop and maintain manpower in-
ventories, statistics, trends, and projections.

Support Capability for Marine Operations

Operations on and under the seas depend
upon an interlocking variety of supporting
services furnished primarily by the Federal
Government. They include mapping and
charting, aids to navigation, maintenance of
waterways, salvage, safety, law enforcement,
and certification of some types of personnel
and equipment.

The Commission finds that the Nation’s
ability to provide such services, although sat-
isfactory in some instances, requires consider-
able upgrading to meet even current needs;
certainly the services will be inadequate to
satisfy the demands of an expanded national
effort. Supporting services must keep pace
with development of the recommended na-
tional ocean program,

A Plan for the Coastal Zone

The coastal zone, where the rivers and
shores join the sea and the Great Lakes, pre-
sents some of the most urgent environmental
problems and the most immediate and tangi-
ble opportunities for improvement.

Managing the Coastal Zone

Thirty States border on the sea coasts and
Great Lakes: so far, it has been principally
theirs to- determine whether actions ‘on or
near our shores are beneficial or damaging.

The most serious barriers to effective State
action. are the conflicting and overlapping
Federal, State, and local laws and regula-
tions which attempt to control certain
coastal zone activities as well as the lack of
suitable. laws and regulations for other
activities of equal importance. Often the
laws ‘that do ‘exist are not adequately en-
forced. Further, there is little coordination
of the many Federal, State, and local agen-
cies with partial responsibilities.

The Commission recommends that the pri-
mary responsibility for management of thé
coastal zone  continue -to be vested in ‘the
States but that Federal legislation be enacted
to encourage and support the creation of
State Coastal Zone ‘Authorities to carry out
specified national -objectives with regard to
the zone. The Authorities should have clear
powers to plan and regulate land and water
uses and to acquire and develop land in the
coastal zone.,

Although liaison and cooperation among
the Coastal Zone Authorities and several
Federal agencies will be necessary, the legis-
lation should -place primary responsibility
in NOAA for working with the States on
marine matters. This agency should support,
review, and coordinate activities of the
Coastal Zone Authorities.

It will take time and the resolution of
many. organizational problems to-bring the
coastal zone under the effective management
of ‘the Coastal Zone Authorities. "~ Some
traditional powers must be yielded; some
traditional privileges and prerogatives must
be ‘abandoned. Imaginative leaders in ‘the
States must find ways to make compatible




many of the multiple uses of the coastal zone,
and, among those which remain incompat-
ible, they must make difficult choices. The
Federal Government can help, but the pri-
mary responsibility lies with the States; they
are the key to a concerted effort.

Science and Technology in the
Coastal Zone

There is not enough scientific knowledge
about natural coastal zone processes on which
to base many important management deci-
sions, and technical ability to implement
decisions generally is lacking. Yet with the
passage of time, coastal zone problems will

The Nation’s coastal zone—whether
its Gulf Coast oil country, the San
Francisco waterfront, Great Lakes
winter shipping lanes, Cape
Hatteras, or the water-laced Florida
coastland—presents the United
States with urgent environmental
problems as well as with immediate,
tangible opporitunities to benefit its
people.

become even more complex and solutions
more difficult. Present national competence
for research and development in the coastal
zone is scattered, and the total effort is far
below the level required.

To bring research and development capa-
bility within the reach of the State Coastal
Zone Authorities, the Commission recom-
mends designation and support of university-
affiliated Coastal Zone Laboratories to work
on regional and local problems. These labora-
tories will perform functions analogous to
agricultural research stations and extension
services, and the Commission recommends
that they be developed and supported by
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NOAA. Through cooperation with State
agencies, neighboring institutions, and such
Federal agencies as the Federal Water Pol-
Tution Control Administration and the .S,
Army Corps’of Fngineers, each laboratory
can-develop scientific and technological pro-
grams most appropriate to its region.

A serious handicap to scientific estuarine
and coastal research is the diminishing num-
ber of relatively unaltered areas where nat-
ural processes can be observed. As an ad-
junct to the Coastal Zone Laboratories, the
Commission recommends that representative
constal and estuarine sites be established as
natural  preserves - for. conduet of - studies
necessary - to establish ‘a proper base from
which the effects of man’s activities can be
determined and ultimately predicted.

Attacking Coastal Zone Pollution
Problems

Dumping wastes into the Nation’s rivers,
filling marshlands, and spreading the spoil
from dredging have polluted the coastal
waters everywhere. = Research into the
processes.and. consequences -of this pollution
must be accelerated and new methods found
to handle waste collection and treatment.
Federal laboratories, universities, and. in-
dustry must concentrate on this effort, which
should begin far upstream ; it cannot be ac-
complished in the coastal zone alone.

Great Lakes Restoration

The Great Lakes have deteriorated for
more than 100 years under the assault of
human activities that pollute the water. To
arrest and ultimately to reverse this deterio-
ration is an urgent national need. Preliminary
studies indicate that restoration of damaged
lakes may be possible. The Commission pro-
poses.a.National Project to accelerate the
scientific research and technological develop-
ment that will be necessary to extend this
possibility to the Great Lakes.

Interim Policies

Organization, research, and development
in the estuaries and coastal zones will take
time, no matter how rapidly action is insti-
tuted. Meanwhile, matters must be prevented
from becoming worse. Existing Federal and
State laws affecting water quality must be
strictly and aggressively enforced. The Fed-
eral agencies themselves must lead the way
by rigidly complying with existing legisla-
tion and Executive Orders relating to pollu-
tion from  Federally connected activity.
Amendments to some Federal laws are desir-
able in order to increase their eifectiveness.
State executives and legislatures must exer-
cise ‘restraint in approving activities which
may alter the coastal zone until better infor-
mation is obtained about the consequences
of such activities and until State plans for
the coastal zone as a whole can be developed.

Developing the Resources of the Sea

Beginning at the shoreline and extending
outward to the waters and bed of the deep
sea are a great variety of resources, many of
which already contribute substantially to the
national -economy. The need is to ‘establish
the institutional -framework and the scien-
tific and technological foundation for assur-
ing that the Nation has access to those re-
sources of the sea which it needs -when it
needs them. Some of these needs are imme-
diate; others are long range.

Because the commercial exploitation of the
sea’s resources is the task ‘of profit-oriented
industry, the national plan should create a
climate in which industry can operate effec-
tively with assistance from the Federal Gov-
ernment in those areas of scientific research
and technological development where private
investment cannot be expected to assume the
full ‘burden.

An example of the kind of research and
development facility for which Federal as-




sistance is needed is the National Project for
Continental Shelf Laboratories. Through this
project the capability to place man under
the sea for useful work, both as a free diver
and in a protected environment, can be ad-
vanced most rapidly. The research, techno-
logical development, and testing of equip-
ment and techniques on the continental shelf
will provide information and methods for
industrial application in many fields. A re-
lated need is for a variety of power sources
for resource development. The National Proj-
ect for a Pilot Continental Shelf Nuclear
Plant will help to meet this need and will pro-
vide the technology necessary to evaluate the
desirability and feasibility of placing large
(hundreds of megawatts) nuclear stationary
power plants offshore. Location of large nu-
clear plants on the continental shelf would
allow valuable shore areas to be available for
other uses, lessen the possibility of harmful
thermal pollution, and provide greater
safety.

Improving U.S. and World Fisheries

Despite the large volume of oil recovered
from the sea and the increasing production
of other marine minerals, fisheries remain
the largest economic harvest of the oceans.
The annual value of the world catch of fish
and shellfish is nearly one and one-third that
of all other resources and has grown more
than 6 per cent a year during the past decades.

While world fishing has increased, the rela-
tive position of our own country has declined.
During the past 30 years, landings by U.S.
fishermen have remained almost constant ;
they now account for only 4 per cent of the
world catch. At the same time, the United
States consumes about 12 per cent of the total
catch, making it the world’s largest market
for fish. Other nations take more fish from
traditional U.S. fishing grounds than do
U.S. fishermen, who harvest less than one-
tenth of the useful sea species available in

11

the waters adjacent to our Nation. Except
for a few fisheries, like tuna and shrimp, our
fishing fleet is technically outmoded. Our
fishermen suffer higher unemployment and
lower incomes than other workers of com-
parable age and skills.

Though there is no compelling reason why
American fishermen should catch all the
fish consumed in the United States, major
segments of the U.S. fishing industry can be
restored to a competitive, profitable position
with consequent benefit to the economy. The
presence of technologically efficient U.S. ves-
sels on the world’s fishing grounds also will
strengthen the ability of the United States
to negotiate for a productive and equitable
system to regulate international fisheries.

The Commission proposes a multiple at-
tack on our fisheries problems with scientific
research to improve understanding of the re-
sources, exploration to determine quantities
and locations, technology to develop efficient
methods of harvesting and processing, and
an improved framework (i.e., principles,
rules, procedures, and institutions) that will
enable U.S. fisheries to operate competitively
without subsidy or protection.

A Framework for Fisheries Development
To rehabilitate its domestic fisheries, the
Nation must eliminate the overlapping,
conflicting, restrictive Federal, State, and
local laws which have hampered even those
fisheries with sufficient capital and technolog-
ical skill to be truly competitive. Protection-
ism and parochialism, particularly in State
laws, have impeded the development and use
of modern fishing technology. Federal sup-
port programs have not served their purpose.

It is time for a definitive review and re-
structuring of fisheries laws and regulations
and creation of a new framework based on
national objectives for fisheries development
and on the best scientific information. The
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review, analysis, and  recommendations
should take into account sport fisheries
interests.

The Commission proposes that the States
continue to be responsible for managing fish
stocks in the waters of the coastal zone but
that NOAA be authorized to assume regula-
tory jurisdiction over endangered fisheries if
the States fail to take necessary conservation
measures. To rehabilitate U.S. fisheries, fish-
ermen must be relieved of the requirement to
use only U.S.-produced vessels in domestic
fisheries; U.S. fishermen should be permitted
to take advantage of better gear, improved
boats, and lower prices wherever they can be
obtained.

Research, Technology, and Survey Pro-
grams Our knowledge of the availability
and distribution of marine species is totally
inadequate. We do not know the optimum
annual harvest consistent with conservation
of many valuable species. We lack informa-
tion on life cycles and on the ecological rela-
tionships among species. We do not under-
stand fully how estuarine-dependent species
are affected by man-induced changes; yet
about 70 such species account for about two-
thirds of the catch landed by U.S. fishermen.

The Commission recommends that NOAA
initiate the studies necessary to supply this
information and particularly that the agency
seek to delineate underutilized fisheries off
U.S. coasts. Once located and sustainable
yield determined, the fish should be caught
with maximum efficiency; carried to market
in the best condition, and ultimately retailed
or processed. New technology is needed to
improve each step along the way. To expand
use, new fish stocks, new processes, and new
markets must be created. The Commission
recommends that NOAA develop ‘its survey

and technology programs to accomplish these
ends,

Aquacultural Research and Development
The controlled rearing of aquatic animals
using aquaculture and animal husbandry
techniques can produce enormous * yields.
Although the harvestable surplus of natural
stocks is limited, cultured species harvests
are limited only by the acreage to be
farmed and the ability to compete econom-
ically with other marine stocks. For this
reason, aquatic culture of certain species can
contribute substantially both to the economy
and to the war on hunger.

Aquaculture of marine animals has a long
history, but its potential is still to be realized
through the development and application of
modern techniques. Sea plants already have
proven of industrial value, but many promis-
ing commercial uses are still limited by the
availability of seaweed supplies. There is evi-
dence, however, that a number of useful sea-
weeds can be cultured.

Although research is rapidly demonstrat-

ing the feasibility of aquaculture, full-scale
commercial application is limited by legal,
organizational, political, and technical con-
straints. As these constraints are removed,
aquaculture should become a powerful new
global resource. The Commission recom-
mends that NOA A be given explicit responsi-
bility for advancing aquaculture.
Drugs from the Sea Both plants and -ani-
mals of the sea contain active substances
which are potential sources of drugs for the
treatment of human suffering. The Commis-
sion recommends that a new Institute of
Marine Medicine and Pharmacology  be
established in the Department of Health,
Education, and Welfare to screen these sub-
stances and to establish the basic information
needed by the pharmaceutical industry to
carry forward its work.
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The Needs of the 0il, Gas, and Mineral
Industries

Daily worldwide production of subsea oil
has reached about 5 million barrels, about 16
per cent of total world oil recovery, and is
expected to reach one-third of total world
production within 10 years. The search for
new reserves is stimulated by forecasts of
tripled consumption within 20 years and by
political instability in some oil-producing
nations.

The seabed also offers a great source of new
reserves of natural gas. For the foreseeable
future, oil and gas will be the most valuable
minerals the nation can obtain from the sea.

Predicting the Nation’s requirements for
ocean minerals other than gas and oil is diffi-
cult. The time when it will be as economic to
recover hard minerals from the sea as from
the land depends on such factors as rate of
consumption, exploration and recovery tech-
nology, transportation costs, the availability
of substitutes, re-use techniques, discovery of
new land deposits, and the reliability of im-
port sources. Even the extension of petroleum
operations into deeper water will depend to a
considerable extent on how competitive such
petroleum recovery may be with shale and
tar sands.

While the offshore oil and gas industries
are thriving, the offshore hard mineral indus-
try is still in its infancy.

The Commission’s recommendations seek
to improve the institutional framework
within which these industries operate, to
identify promising sea bottom mineral areas,
and to improve the fundamental technology
that will make it possible to exploit undersea
minerals commercially.

Surveys The Federal Government should
undertake a major effort to survey the geol-
ogy and geophysics of the continental
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The open-ocean dredge

Pomona, which began diamond
mining operations off the Coast of
South Africa in 1966, is part of the
pioneering equipment of the offshore
hard mineral industry.

shelves and slopes in order to determine their
mineral potentials. The basic survey data will
be invaluable to industry in its further ex-
ploratory work to identify and determine the
economic value of specific deposits.

Institutional Arrangements One of the
principal difficulties facing the offshore petro-
leum industry is uncertainty about the sched-
uling of Federal and State lease sales. The
Commission recommends that lease sales be
announced earlier than is the present practice
to permit industry to plan ahead in an orderly
and efficient manner regarding its use of
capital, manpower, and technical resources.

The Commission also recommends that the
Federal Power Commission reexamine its
differential price policies for natural gas and
adjust them, if necessary, to reflect adequately
the increased cost of offshore production.
Further, the Commission recommends that,
in order to encourage research and develop-
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ment, the Federal Power Commission review
its rules regarding accounting practices for
research ‘and development. expenditures to
assure that they are clear and consistent with
the legitimate needs of the gas transmission
industry.

To encourage offshore mining, considerable
flexibility is needed in policies under which
outer -continental shelflands are made avail-
able to -industry for development. Accord-
ingly, the Commission proposes modification
of the Outer Continental Shelf Lands Act to
permit the Secretary of the Interior to waive
competitive - bidding - requirements - when
deemed  necessary to stimulate exploration.
The Secretary should be allowed similar
flexibility for mineral resource development
beyond the continental shelf.

Technological Development To encourage
offshore mining activity, the Commission
recommends that the Federal Government
support. the -development : of - fundamental
technology which will facilitate exploration
for and recovery of subsea minerals.
Support for Marine Industry

Industry’s most frequently stated problem
is the lack of a clear regulatory and legal
framework for many. aspects of marine op-
erations. Industry also is handicapped by
current and foreseeable conflicts over mul-
tiple use of marine areas and by lack of clear
definition of the rights of individuals and
companies to use coastal or offshore areas.

Private investment capital is available for
ocean ventures, and industry neither desires
nor requires direct Government subsidy. In-
dustry must, of course, depend on the Govern-
ment for many kinds of support and services.
Surveys, environmental data collection, fore-
casts, protection of life and property, aids to
navigation, and similar services are a proper
responsibility of Government and serve the

total marine community. Government devel-
opment of fundamental technology and sup-
port of the recommended National Projects
also are necessary because no single firm or
industry reasonably can be expected to bear
their cost. The Commission urges that Gov-
ernment research and development programs
be planned ~and . administered -to - enable
industry to assume the responsibility for the
further development of technology at -the
earliest possible stage. Participation by in-
dustry in all phases of the recommended pro-
gram will aid in identifying wholly new
directions of commercial enterprise.

The territorial ses offers a new realm for
individual ‘and “small: business ‘enterprises.
The Commission recommends an experimen-
tal program to encourage new uses of the
ocean through ~State leases of submarine
areas within U.S. territorial waters. Such a
program might be called “seasteading.” The
lease would be contingent on useful employ-
ment of the leasehold and should be consist-
ent with plans for the orderly development
of offshore regions.

International Arrangements for Uses of
the Oceans

The Commission has not recommended &
single framework for the management of all
the uses of the oceans, In its view, this is
neither feasible nor desirable in the imme-
diate future. Different uses of the sea present
different problems requiring different solu-
tions. In time, as the uses of the sea increase
and problems of conflicting use multiply, it
may be necessary to create some overarching
international framework to handle these
problems. This time has not yet come.

Instead, the Commission recommends that
the United States take the initiative to
propose.:
e New international frameworks (prinei-

ples, rules, procedures, and institutions)
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for the exploration and exploitation of the
mineral resources underlying the high seas
and the conduct of scientific inquiry in the
oceans

® Improvement and extension of the ex-
isting network of international fisheries
agreements.

The considerations involved in these rec-
ommendations are too complex for a brief
summary and are given in detail in Chapters
4 and 5.

Exploring, Monitoring, Predicting, and
Modifying the Environment

The Nation must have a comprehensive
system for monitoring and predicting the
state of the oceans and the atmosphere. The
United States has the beginnings of such a
system today, but it is inadequate to our
needs and its organization is fragmented.
Weather and ocean forecasts and warnings

Unmanned research buoys like the
ocean data station Bravo, seen here
under tow by the Coast Guard cutter
Yocona, are being used to gather
and transmit oceanographic and
meteorological data eutomatically.
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produced by such a system are essential to all
one may wish to do in the sea and are critical
to almost all human, industrial, agricultural,
and commercial activities on the land. They
are essential for sea and air transportation,
resource exploration and exploitation, aqua-
cultural and water management, and above
all, the protection of life and property. The
Department of Defense also has pervasive
needs for environmental services.

The oceans, the atmosphere, and certain
aspects of the solid earth are interacting
parts of the total geophysical environment.
They cannot be understood, monitored, or
predicted except as parts of a single system,
and technology for their monitoring and pre-
diction has major common elements. This sys-
tem is planetwide. It determines weather
and climate everywhere and affects both
land and sea operations.

The Commission has been impressed by
the accelerating need not only to monitor and
predict global environmental conditions but
also to understand the nature of the many
different kinds of modification of man’s en-
vironment that are now taking place. Grow-
ing technological capabilities enable man to
intervene in natural environmental processes
for beneficial ends. Recent developments in
weather modification indicate that we have
embarked upon a course which can hold great
promise for mankind. In the Commission’s
view, the problems of environmental modifi-
cation are inseparable from those of environ-
mental monitoring and prediction.

Development of a Comprehensive Global
Environmental Monitoring and Prediction
System

New technological developments like satel-
lites, buoys, horizontal sounding balloons,
high-speed communications, and new data
processing systems now offer promise for the
development of a comprehensive national en-
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vironmental monitoring and prediction sys-
tem which can meet the national need over
the next decade. Design and development of
the . system will require -improved : Federal
organizational mechanisms to provide for
adequate planning, integration, and manage-
ment at the national level. The Commission
proposes that the Nation’s oceanographic
monitoring and prediction activities be in-
tegrated with the existing National Weather
Service to form a comprehensive National
Environmental Monitoring and Prediction
System (NEMPS).

To achieve the essential global capabilities,
the Commission endorses and encourages full
1.8, participation in the World Weather
Program of the World Meteorological Or-
ganization and the Integrated Global Ocean
Station ‘System of ~the Intergovernmental
Oceanographic Commission.

The development of ocean
technology, es.evidenced by
specialized research submersibles
tike the Ben Franklin, has as its
ultimate objective to give man

the ability to move freely and to
worlk productively in eny part of the
Mmarine .environment.

Military requirements for quick response to
fast-changing operational situations dictate
the need for specialized military environ-
mental programs under the aegis of the De-
partment of Defense. However, there is no
necessity for maintaining completely inde-
pendent military and civil systems ; both mili-
tary and civil data acquisition must be ex-
panded, but the data should be pooled.
Independent processing and forecasting serv-
ices can be established to meet different civil
and military needs.

Although better - understanding of the
planetary environment, improved technology,
and organizational changes are required for
the future, some relatively inexpensive and
simple steps can be taken now. Data acquisi-
tion can be improved immediately by expan-
sion of the ship-of-opportunity program in
which monitoring instruments are placed on
cooperating merchantmen and other vessels
and by more complete instrumentation of air-
craft and existing offshore platforms. Atmos-
pheric monitoring equipment on ships can be
supplemented by increased use of expendable
bathythermographs to measure ocean tem-
peratures.

The pressing need for new technology to
acquire oceanic and atmospheric data on a
global basis should be met by a National Proj-
ect to develop a pilot buoy network as well
as the vigorous further development of the
Nation’s weather and ocean satellite monitor-
ing and interrogation systems.

Exploring the Deep Sea

Present instruments to observe and measure
in the depths are entirely inadequate. Except
for occasional samples of the bottom and the
living organisms of the abyss, little is known
about the deep ocean. A drastic improvement
in instrumentation is needed for a variety of
purposes, including most importantly instru-
mentation for efficient and accurate surveys




of marine resources. Instruments alone, how-
ever, cannot perform all necessary science and
exploration tasks. Man himself must go to
the ocean depths for observation, and he must
remain for extended periods. The Nation
should anticipate the future by starting now
to develop deep submersibles with ocean
transit capabilities for use as research and
exploration platforms at depths to 20,000 feet
under the sea and to study the feasibility of
manned deep ocean stations.

Environmental Modification

The Nation needs a focus for understand-
ing and exploring the feasibility and conse-
quences of environmental modification. It
must also establish the scientific capability,
facilities, and monitoring networks to make
possible an assessment of the global conse-
quences of man’s activities, such as the burn-
ing of fossil fuels, the use of pesticides and
insecticides, and the effects of particulate and
gaseous pollutants. Similarly, it is urgent
that the Nation explore a wide range of pos-
sibilities for environmental modification that
can be brought about by our new technologi-
cal capabilities. The Commission recom-
mends that NOAA undertake the necessary
comprehensive efforts.

Organizing for Action

A plan for national action must be based
on national policy established by the Presi-
dent and the Congress and implemented by
the exercise of Federal leadership and sup-
port. The very existence of the Commission
is an expression of the intent of the Congress
and the President to develop a national ocean
program worthy of a great sea nation.

Marine  missions have proliferated
throughout the Federal Government, but
most programs are too small to achieve real
effectiveness. There are voids and overlaps.
Until the advent of the National Sea Grant
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Program, there was no broad Federal agency
mission concerned with using the sea more
effectively to meet public needs. Yet the na-
tional objective is “to develop, encourage and
maintain a coordinated, comprehensive, and
long-range national program in marine sci-
ence for the benefit of mankind,” which pre-
supposes an orientation of national marine
activities to broad human needs, not simply to
those concerned with food, transport, or
minerals.

The Commission finds that the present
Federal organization cannot meet the chang-
ing, broadening aspects of marine affairs. In
the past, the Federal agencies have concen-
trated on science, surveys, some technology,
supporting services, and minimal and fre-
quently inadequate support for fisheries. By
far the largest part of the Federal ocean
budget has been that of the Navy. For the
most part, the agencies have performed their
fragmentary missions well, within the limits
of inadequate funding and—too frequently—
a lack of strong support from the heads of
agencies with primary concerns other than
the oceans.

Recognition of the lack of proper Federal
organization is not new. Measures were
taken, starting with the creation of the In-
teragency Committee on Oceanography by
the Federal Council for Science and Tech-
nology nearly a decade ago. In 1966 the Na-
tional Council on Marine Resources and
Engineering Development was established by
the Congress to initiate and oversee Federal
programs until such time as the Commission
had completed its study and the President
and the Congress had decided on the final
organization required to meet the Nation’s
marine needs. The Council should continue
to perform these functions until that decision
is reached.

Despite the Council’s value and the excel-
lence of its staff and committees, experience
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has demonstrated that strength at the Presi-
dential staff level cannot compensate for
wealknesses in the agency operating structure.
A new, strong Federal focus for marine ac-
tivity is essential to a national ocean effort.
The organization should direct a civil ocean
program to the Nation’s economic and social
needs, conduecting the scientific, technologi-
cal, and management programs required to
ensure that those needs are met. The orga-
nization should serve as stimulus, guide, and
supporter for State marine activities and
provide a central point in the Federal Gov-
ernment to which industry can look for ad-
vice, cooperation, and some kinds of support
in industrial marine enterprises.

Because the needs of people and of indus-
try are affected and even determined by the
interaction of sea, air, and land, it is not
enough to organize around the marine en-
vironment alone. Basic theory, experimental
techniques, equipment, and even personnel are
much the same for both atmospheric and
ocean studies. The seale of effort needed, and
the necessity of measuring interactions among
the various parts of the environment, make
it imperative to organize within the larger
context, of the air-sea environment. This is
sound - both “from the standpoint of ~good
seience and the prudent management of per-
sonnel, funds, and equipment.

The - Commission ~recommends,” as “was
briefly noted ‘earlier in this summary, the
organization of an agency:

e 'T'o explore the marine frontier and its in-
terrelationships with the atmosphere

o 'T'o define its resources

o To.advance capabilities for its use

e To provide supporting services including
weather. and ocean forecasts

e To minimize conflicts over uses of the ma-
rine environment

e To coordinate scientific and technical re-
quirements and recommendations in sup-
port of foreign policy objectives

e To serve marine industry-and the marine
interests of the American. people.

Turther functions are defined in Chapter 7.
The proposed National Oceanic and

Atmospheric Agency should report directly
to the President and should acquire through
transfer ‘those Federal ~organizations and
programs integral to its mission but which
do not provide close operational support to
the departments and ‘agencies in which they
are presently located,

Any recommendation for reorganization
has many consequences, and the Commission
ame early to the conclusion that a whole-
sale consolidation of marine activities within
a single structure swould be unsound. None-
theless, the Commission is convinced that the
value to the Nation of creating an inde-
pendent agency as the prime Federal center
of marine strength outweighs the inevitable
trauma - and  difficulty of shifting agency
elements and programs. Creation of an in-
dependent agency would not prejudge any
future Federal organizational plans; the
agency could be moved as:a whole,

The central purpose of the Commission in
recommending the formation of the National
Oceanic and Atmospheric Agency is to pro-
vide the means for undertaking the full range
of actions needed to realize the Nation’s
growing stake in the effective use of the sea.
In some cases, the existence of such an agency
is eritical to implementation of the Commis-
sion’s recommendation; in others, recom-
mended programs could appropriately be
implemented through existing agencies. In
these latter cases, the Commigsion in its rec-
ommendations has identified parenthetically
the appropriate action agency.




The reorganized Federal machinery must
have provision for obtaining advice and in-
formation from the broad mnational marine
community. The Commission recommends
establishment of a Presidentially appointed.
broadly representative committee to provide
continuing advice in the development of the
national marine program. The committee
might be designated the National Advisory
Committee for the Oceans (NACO). It
would issne a comprehensive biennial public
report on the status and progress of U.S.
marine and atmospheric activities.

The Commission also recognizes the need
for the Congress to organize its committee
activities in a manner which will permit
ereater focus on marine activities, but any
reorganization or realignment of Congres-
sional committee functions and jurisdictions
is for the Congress itself to determine.

A Time for Decision

The Nation’s stake in the uses of the sea is
synonymous with the promise and threat of
tomorrow. The promise lies in the economic
opportunities the sea offers, in the great stim-
ulus to business, industry, and employment
that new and expanded sea-related industries
can produce. The promise lies also in expand-
ing the Nation’s horizons, in strengthening
its international position and peaceful col-
Iaboration among nations, and in the possi-
bility that action today will permit man to
make a start toward ultimate control of his
planetary environment. The promise lies in
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making available new reserves of important
minerals and in ensuring new sources of food.

The threat lies in the potential destruction
of large parts of the coastal environment and
in the further deterioration of economically
important ports, recreational facilities,
coastal shellfisheries, and fisheries on the high
seas. There is the threat inherent in any fail-
ure by the Nation to utilize successfully its
fair share of a major planetary resource; the
United States simply cannot afford less than
its best effort to utilize the global sea. Finally,
there is the threat that unbridled interna-
tional competition for the sea’s resources may
provoke conflict. :

A time of ‘decision 1s here. Multiple pres-
sures Torce the Nation to turn to the sea, and
multiple ‘opportunities -await - the seaward
turning. The time of decision is not for the
Federal Government alone, although Federal
leadership is essential. State and local gov-
ernments, industry, academic institutions,
and the American people must share in deci-
sion and action.

The ocean does not yield its food and min-
eral treasures easily; damaged environments
are:not restored by scattered attacks or the

good intentions of a few; the planet’s domi-

nant clement cannot be understood, utilized,
enjoyed, or controlled by diffuse and uncoor-
dinated efforts.. The Nation’s stake can only
be realized by a determined: national effort
great enough for the vast and rewarding task
ahead.
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Understanding the marine environment, based on scientific research and
analysis, is crucial to such national objctives as improving man’s ability
to work in the sea. In this experiment, a small rodent lives normally in

a tank completely submerged in water, receiving its oxygen from the
water through a synthetic tank membrane that acts like a fish gill.

The scope of the task, the cost, and the risks
in marine science and technology are so great
that industry and the research communities
face a truly formidable task which cannot be
accomplished unless Government lends a
helping hand. The Commission concludes
that public investment in building the na-
tional capability is warranted by the prospect
of substantial economic gains from the devel-
opment of new resources to meet expanding
human needs, by the emergence of new busi-
nesses and industries and revitalization of old
ones, by the improvement of marine and at-

mospheric prediction, and by the protection
and development of the Nation’s coastal zone.

The Commission believes it would be diffi-
cult to overstate the importance of basic sci-
ence and fundamental technology to a na-
tional effort in the sea. Applied science and
engineering are vital, but they must be devel-
oped on a broad base of fundamental knowl-
edge and skill. The rapid expansion of that
base is a first requirement.

The growth of scientific understanding of
the world oceans will not be accomplished
quickly or easily even with the greatly ex-



panded effort recommended. The seas are vast,
complex, subtle, and often hostile to man and
his works. They will not yield their secrets
in a decade or a generation. But, with deter-
mination and imagination, understanding of
ocean processes will increase continually,
stimulating corresponding growth in the Na-
tion’s capability to use and harvest the seas.

The development, of basic science and fun-
damental technology requires a proper in-
stitutional framework, establishment of pro-
grams, creation of facilities, supply of man-
power, strong communications channels
among the many segments of the scientific
and engineering communities, and adequate
funds.

Advancing Marine Science

Importance and - Objectives of Marine
Science

Seientific research and analysis must be
supported to overcome inadequacies in our
understanding which limit the Nation’s use
of the seas. The quest for basic knowledge
has for many years received Federal sup-
port, because our people share the curiosity
of ‘scientists about the nature of man, his
planet, and his universe and because they
share the scientists’ conviction that over the
long term the quest will yield knowledge that
can better man’s condition.

The Commission notes with misgiving the
recent tendency to-condition Federal support
of ‘science on a prospect of imminent, tan-
gible results of economic value, Certainly a
large body of research directed to such results
is necessary, but it ‘would be contrary to the
national interest to overemphasize applied
research at the expense of fundamental un-
derstanding. Research motivated solely by
the curiosity of scientists has produced, with
compelling regularity, unanticipated applica-
tions which have improved man’s lot and lit-
erally changed the face of the earth.
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There is much to be learned about the
planet earth, and many keys to learning are
in and under the sea. The total body of
aceanic knowledge is advanced best by the
pursuit of fundamental understanding of the
biological, physical, geological, and chemical
characteristics of the planetary oceans with-
out regard to immediate applications. Con-
tinuing and substantial support of basic ma-
rine science is a national investment which
will provide an underpinning for all future
activities in the sea. ‘

The. Commission recommends ‘that the
advancement of understanding of the
planetary oceans be established as a ma-
jor goal of the national ccean program.

Marine Science in the United Stafes
Today :

Marine science in the United States today
is vigorous, diversified, competent, and at
least the equal of marine science anywhere in
the world. It grew rapidly in the first half
of this decade, and if growth continues, will
soon attain a productive maturity capable
of serving the interests of the Nation and
the world.

Scientists throughout the country are ac-
tively engaged in marine scientific research.
They are concentrated in a few major institu-
tions, but smaller groups and individual re-
searchers are found in laboratories and uni-
versities in all the 50 States.

The Federal Government spent some $117
million on marine research in Fiscal Year
1968. The U.S. Department of Defense—
primarily the U.S. Navy—accounted for
about one-third the total. Other major fund-
ing agencies are the National Science Foun-
dation (NSF) and the many marine-related
bureaus and agencies of the U.S. Department
of the Interior. Smaller but still substantial



Unique oceanic research tools like
the manned floating instrument
platform FLIP and the unmanned,
35)-foot seagoing platform for
acoustics research SPAR have been
built to help find answers to such
vital problems as determining the
propagation characteristics of
sound in walter.

investors in marine science include the U.S.
Department of Commerce, the 1.S. Depart-
ment of Transportation, the Atomic Energy
Commission, and the National Aeronautics
and Space Administration.

The U.S. Navy and the National Science
Foundation have  substantial programs in
basic marine scientific research, though most
naval research supports operational missions.
The research funded by the other Federal

agencies is almost exclusively mission-ori-
ented. Except for NSF, all Federal agencies
supporting marine science maintain their
own laboratories in addition to funding ma-
rine Tesearch at universities and in industry.
Currently, 85 U.S. Government laboratories
exist along the coasts and Great Lakes—some
of them understaffed and underutilized, some
involved in research somewhat removed
from their agency’s primary interests, but



most with programs of high quality. These
laboratories form ‘a valuable component of
the national capability in marine science.

A new and potentially very important
program ‘in support of marine science and
technology is that sponsored under the Na-
tional Bea Grant College and Program Act
of 1966 and currently administered by the
National Science Foundation. The Sea Grant
Program provides . continuing -support for
broad-based multidisciplinary programs in
training’ and research in a variety of areas
not covered by the Navy or other NSF pro-
grams. Sea-Grant can provide support for
training, from the technician to the post-
doctoral level, in all ‘areas related to marine
activities including ‘the social -sciences. It
provides for information transfer programs
of the kind pioneered a half century ago by
the land grant college program of coopera-
tive extension work, and it provides support
for research on problems of resource devel-
opment and other areas of applied research.

Although the general situation of marine
science is good, there is ample room for im-
provement. Many researchers, particularly
at smaller institutions, lack adequate facili-
ties. Some ships of the U.S. oceanographic
research fleet are or soon will be obsolete, Tox-
cellent cooperation between academic institu-
tions and Government laboratories in some
places is offset by poor cooperation in others.
Cooperation between marine scientists and
marine engineers is. completely inadequate.

In recent years, the marine science activ-
ities of the National Science Foundation and
the Office of Naval Research, the two major
funding agencies in this field, have not con-
tinued to grow as rapidly as they should.
Since 1963, the annual rate of growth in sup-
port-for-academic marine science. from these
two agencies  decreased from 7.3 per cent
(1963-1966). to 2.2 per cent (1966-1968)—
a growth rate insufficient to meet even the
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increasing costs of doing research and com-
pletely inadequate to the needs and oppor-
tunities of this priority field of scientific
interest.

The Commission concludes that it is essen-
tial to regain the high level of interest and
momentum that basic marine science attained
during the past decade.

Centers for Marine Science: University-
National Laboratories

The Commission finds that the U.S. posi-
tion of world leadership in marine science
depends mainly on the work of a small num-
ber of major oceanographic institutions.
These few large, well-staffed, and relatively
well-financed centers. of oceanographic re-
search have had a profound influence on sci-
entists and programs at other institutions
and have established criteria of excellence for
the efforts of others. Such institutions as
Secripps Institution of Oceanography, Woods
Hole Oceanographic Institution, and Lamont
Geological Observatory represent a major na-
tional investment around which the Nation’s
marine science program must be built.

The need for such major centers is the re-
sult of the very nature of the seas. One of




26

the most demanding tasks of marine science
is to conduct large, multidisciplinary efforts
far from bases of logistic support and often
in hostile environments. The growing sophis-
tication of research techniques under such
difficult conditions requires large complex
facilities, well-equipped ships, large stable
platforms, deep-drilling vessels, deep submer-
sibles, underwater laboratories, large arrays
of buoys, experimental structures of several
kinds, extensive shore facilities, and open
areas where. experiments in environmental
modification and control may be conducted.

In brief, marine science has become big sci-
ence even though its facilities’ requirements
still may be modest compared to those for
the space, nuclear energy, and national health
programs,

Creation of big science capability in a few
efficient centers is more economical than pur-
suing the major scientific tasks on a scattered
project-by-project and  facility-by-facility
basis. Yet the nature of funding by the Fed-
eral Government often has hampered the de-
velopment of such centers. In general, funds
have been furnished to support specific proj-
ects or facilities rather than institutions.
Sometimes capital grants have been provided
without following up with sufficient, operat-
ing funds to support the facilities’ use. Fund-
ing limitations often have made it impossible
to take advantage of unexpected develop-
ments or to support a scientist with an in-
terest outside the specified scope of the funded
project.

To ensure the availability of money and
the ability to plan ahead, the laboratories
must be assured of an adequate level of in-
stitutional support for broad program pur-
poses. Individual research projects could be
funded separately, as at present.

Large facilities and guaranteed support
are not needed by all institutions or scientists
engaged in marine research. However, the

Marine science in the United Sitates
has undergone @ naturel growth in
facilities requirements.
Introduction of the School:of.
Fisheries at the University of Rhode
Island in 1967, for-example, required
an-qdditional research vessel and
her gear.

Commission concludes that the Nation does
need a small group of geographically dis-
tributed laboratories that will be given such
facilities and support to develop a high
capability for ocean research. The labora-
tories should be located to cover different
parts of the ocean efficiently and to be readily
available to other scientists and institutions.

The direct management of these labora-
tories, which might be designated as Univer-




sity-National Laboratories, should be as-
signed to universities with a strong interest
and demonstrated competence in marine
affairs. Under guidelines established by the
Federal Government, the University-Na-
tional Laboratories would have formal pro-
visions for making their facilities available
to outside investigators and for exchange of
advice and assistance with other nearby
institutions.

The relationship between the Federal Gov-
ernment and each university could vary from
laboratory to laboratory, and the facilities
and programs of the University-National
Laboratories need not be identical either in
size or form. The number, size, and scope
of such major centers depend on the priori-
ties ultimately assigned to various elements
of the national ocean effort, the availability
of funds in competition with other needs,
the willingness of major universities to com-
mit themselves to such programs, and other
factors. The laboratories would include, but
not be restricted to, the presently acknowl-
edged leaders. Certainly, University-National
Laboratories will be needed on the Atlantic,
Pacific, and Gulf coasts, the Great Lakes,
in the Arctic, and in the mid-Pacific.

The Commission recommends that Uni-
versity-National Laboratories be estab-
lished at appropriate locations, equipped
with the facilities necessary to undertake
global and regional programs in ocean
science, and assured of adequate institu-
tional funding for continuity and main-
tenance of both programs and facilities.

Centers for Marine Science: Coastal Zone
Laboratories

The major marine research institutions
have focused their work in the oceans beyond
the coastal zone. There are exceptions, of
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course, and excellent research in beach proc-
esses, marine biology, and coastal geology has
produced results of national value. But the
Nation lacks well-established and well-
equipped research centers to investigate the
problems of the estuaries and the coastal
zone.

Though some problems are common to all
estuaries and coastal zones, most are pri-
marily of a regional or local nature and vary
greatly. It is necessary only to compare the
Hudson River estuary, the Mississippi Delta
the Columbia River estuary, Lake Erie, the
Maine shoreline, the beaches of North Caro-
lina, and Alaska’s Cook Inlet to appreciate
the vast differences. Even in the same part of
the country, regional and local population
concentrations and geographical variations
create quite different problems. The Dela-
ware Bay and Chesapeake Bay are close
together—even connected by a canal; yet
they pose many different problems.

Multiple-use problems involving valuable
living resources are almost entirely regional
and local. The relationship of oil, gas, and
sulphur recovery to the shrimp and oyster
fisheries off Louisiana presents quite differ-
ent problems than the relationship of the
pulp and paper industry with its effluents to
the salmon fisheries of Washington.

The Commission concludes that the serious
nature of the problems of the estuaries and
coastal zones, discussed in Chapter 3, calls
for the development of local and regional
research centers specializing in their solution.
Fortunately, a number of universities already
are moving in the direction of research to
meet local marine problems; Federal support
will serve to accelerate and enlarge this trend.
The direct involvement of the States is of
great importance in solving coastal problems.
The States will have to operate and maintain
their own local environmental monitoring
systems; management and some aspects of
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Principal
Marine
Science
Laboratories
and
Institutions

University ©

1 Peninsula College. 2 University of Washington, 3 Clatsop
Comumunity College. 4 Walla Walla College. 5 Oregon State
University. 6 Oregon Institute of Marine Biology. 7 Hum-
boldt ~State College. 8 California Maritime Academy. 9
University of California. 10 California State College of
Hayward. 11 San Jose State College. 12 U.8. Naval Post-
graduate ‘School. 18 Stanford University. 14 University of
Southern California. 15 Pomona College. 16 Fullerton Jun-
ior College. - 17 California Institute ‘of - Technology. 18
Scripps Institution of Oceanography. 19 San Diego State
College. 20 University of the Pacific. 21 University of Wis-
consin. 22 University of Michigan. 28 Illinos State College.
24 University of Chicago. 25 University of Illinois. 26 Uni-
versity of Southern Mississippi. 27 Unversity of Georgia.
28 Texas A&M University. 29 University of Texas Institute
of Marine ‘Science. 80 Texas Maritime Academy. 31 Uni-
versity of West Florida. 32 University of Alabama. 88 Uni-
versity of ‘South ¥lorida. 34 Florida Presbyterian College.
35 University. of Miami. 86 Nova University. 37 Florida
Atlantie  University. .88 Florida Institute of Technology.
39 University ‘of Florida, 40 Florida State. University. 41
Cape Fear ‘Technical ‘Institute. 42 University  of - North
Carolina. 43 North :Carolina State University. 44 Duke
TUniversity. 45 Old Dominion College. 46 Virginia Institute
of :Marine :Science. 147 U.S. Naval 'Academy. 48 Graduate
School, U.S. Department of Agriculture. 49 Stevens  In-
stitute of Technology. 50 Catholic University 'of -America.
51 Suffolk ‘County. Community - College. 52 Johns ‘Hopkins
University. 53 City College of the City University of New
York. 54 University of Delaware. 55 New York University.
36 Lehigh University. 57 Long Island University. 58 State
University of - New ‘York Maritime College. 59 Columbia
University, 60 University of Bridgeport. 61 Webb Institute
of ‘Naval “Architecture. 62 University of ‘Connecticut. 63
Cornell -University, 64 Yale University. 65 University of
Rhode Island. 66 Woods Hole Oceanographic Institution. 67
Southeastern Massachusetts Technology Institute. 68 Har-
vard.-University. 69 University = of ‘New Hampshire. 70
Southern Maine Vocational Technical Institute. 71 Univer-
sity of -Maine. 72 Maine Maritime. Academy. 78 University
of ‘Massachusetts, 74 Massachusetts Institute. of  Tech-
nology. 75 Northeastern "University, 76 U.S. Coast Guard
Academy. 77 Rensselaer Polytechnic Institute.
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Federal Government [

1 Biological Laboratory. 2 Exploratory Fishing and Gear
Research Base. 3 Naval Underwater Weapons Research and
Engineering ‘Station. 4 Navy Underwater Sound Labora-
tory. -5 Biological - Laboratory. : 6 Biological Laboratory.
7 Naval Applied Science Laboratory. 8 Naval Air Develop-
ment Center. 9 Naval Air Engineering “Center. 10 Naval
Ship Research and Development Center, 11 Naval Weapons
Laboratory. (12 C.E.R.C. 118 Naval Research “Laboratory.
14 Naval Ordnance Laboratory. 15. Naval ‘Ship Research
and Development Laboratory, Annapolis. 16 Tchthyological
Laboratory.. 17 Oceanographic Unit. ‘18 National Oceano-
graphic “Data :Center. 19 Biological Laboratory. 20 Biol-
ogical Laboratory. 21 Exploratory Fishing and Gear Re-
search. 22 Blological Laboratory, 28 Biological Laboratory.
24 Radiobiological Laboratory. 25 Biological Laboratory.
26 Exploratory Tishing and Gear Research Station. 27
Underwater Sound Reference Division (NRL). 28 Tropical
Atlantic “Biological ‘Laboratory. 29 Biological Field ' Sta-
tion. 30 Exploratory Fishing and Gear:Research Base. 81
Naval ‘Ship ‘Research and Development Laboratory, Pan-
ama City. 32 Biological Laboratory. 83 Exploratory Fish-
ing and Gear Research Base, 834 Waterways. Experimental
Station (Corps. of “Engrs), 85 Biological Laboratory, 86
Tuna Resources Laboratory. 37 Biological :Laboratory. 38
Biological . Laboratory. - 89 California  Current “Resources
Laboratory, 40 Naval ‘Civil “Engineering Laboratory. 41
Naval Weapons Center, - Corona -Laboratories. 42 Naval
Undersea Warfare Center. 43 Naval Electronics Laboratory
Center. 44 Naval Weapons Center, China Lake, 45 Bio-
logical Laboratory. 46 Geological Survey Research Center.
47 Tiburon -Marine. Laboratory. 48 Bureau ‘of “Mines Re-
search Laboratory. 49 Navy Radiological Defense Labora-
tory. 50 Salmon-Cultural ‘Laboratory,: Biological TLabora-
tory. 51 Pacific Oceanography -Institute. 52 Exploratory
IMishing and Gear Research, 53 Marine Mammal Labora-
tory. B4 Shellfish - Sanitation Research Center. ‘55 Water
Pollution Control Laboratory.

SourCE : Interagency Committee for Manpower, Research,
Education, and Facilities, National Council “on . Marine
Resources and Engineering Development.




enforcement are clearly State responsibilities.
The laboratories will be able to assist the
States to plan and manage their coastal zones
effectively.

The activities of the Coastal Zone Labora-
tories outlined here and in Chapter 3 fall
within the kinds of programs envisaged for
the Sea Grant Colleges authorized in the
National Sea Grant College and Program
Act of 1966, The Sea Grant Program is an
excellent vehicle for establishing and sup-
porting the proposed Coastal Zone Labora-
tories. However, this will require amend-
ment of the Act to allow funds to be used for
construction of facilities and for ship sup-
port, both of which are excluded at present.

The Commission recommends that Coastal
Zone Laboratories be established in asso-
ciation with appropriate academic institu-
tions to engage in the scientific investiga-
tion of estuarine and coastal processes
and to be prepared to advise the States
in managing the estuaries and Coastal
Zones.

The National Oceanic and Atmospheric
Agency (National ‘Sea Grant Program)
should have the prime responsibility to
provide - institutional support for the
Coastal Zone Laboratories. The Sea Grant
College and Program Act of 1966 should
be amended to permit grants for the con-
struction and maintenance of 'vessels and
other facilities.

Centers for Marine Science:
Federal Laboratories

Most Federal agencies concerned with the
marine environment maintain laboratory fa-
cilities of their own. While these labora-
tories conduct research primarily related to
the missions of the agencies, they also engage
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in basic research. This is essential if the lab-
oratories are to respond to future. oppor-
tunities as well as present mission needs and
if they are to attract and hold highly com-
petent scientific staffs.

In recent years, Federal marine-oriented
laboratories have been located near univer-
sities with strong marine programs. In fact
this is a statutory requirement for the
Federal Water Pollution Control Adminis-
tration, Active cooperation between the uni-
versity and Federal laboratory usually has
resulted, to the benefit of both. Such location
and cooperation, .of course, should be en-
couraged further.

A major deficiency in the organization of
the present Federal in-house laboratories of
the civil agencies supporting marine pro-
grams is that many of the laboratories are
too small to mount effective programs. A
consolidation of such laboratories into a
small number of stronger centers would per-
mit bringing together resources at a scale
needed for high quality research programs.

The Commission recommends that Fed-
eral -marine - science  “laboratories be
strengthened by adequate funding and
staffing. Selective consolidation of mar-
ginal laboratories is one way of achieving
this -purpose; however, it should be re-
membered that effectiveness is not neces-
sarily a function of size.

Naval Research

The Government assigns a high priority to
the military applications of marine science.
This is to be expected. Basic marine science
has been of the utmost importance in building
the U.S. Navy’s capabilities for defense and
deterrence. The interests of the Office of
Naval Research (ONR), which is responsible
for the Navy’s basic research effort, have been
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as broad as the seas; ONR has conducted its
stewardship well.

As the Navy moves ever more strongly un-
der the seas, it will need increasingly to en-
large its understanding in such vital matters
as the propagation characteristics of sound
in water. The Navy must continue its sup-
port of science to meet uniquely military
needs. In addition, the Navy will be a prime
user of all scientific information developed
by non-Navy programs.

In a recent report, the Navy identified un-
derwater sound among eight areas of interest
singled out for priority attention. The acous-
tics program has been particularly important
to the Navy and to the Nation, since under-
water observation and communication de-
pends on the understanding of the transmis-
sion of sound. Although impressive gains
have been achieved in detection and commu-
nication capabilities, opportunities remain
for further improvement through studies of
the effects of acoustics reflections and refrac-
tion at the surface, at the bottom, and at the
interfaces between different water masses.

The Commission concludes that the De-
partment of Defense involvement in marine
science is necessary to its mission. The De-
partment must have control over all the vital
aspects of the task for which it is responsible,
and basic research is one of those aspects.

The Commission recommends that the
Navy maintain and, as required, expand
its broad program of oceanographic re-
search, in particular its underwater acous-
tics research program.

Diversity of Support

No single best way to conduct marine sci-
ence has been found, and it is unlikely that
a best way exists. The health of 1.S. marine
sclence derives in large measure from its di-

versity. Excellent marine science is to be
found in Iaboratories and universities far re-
moved from the sea and conducted by persons
and institutions not generally thought of as
marine scientists or engaged in marine sci-
ence. The Commission concludes that support
of one institutional arrangement or method
of education to the exclusion of others would
hinder rather than aid the growth of marine
selence “in the United States. The present
variety of institutional arrangements is good
and should be nurtured.

The Commission wishes to emphasize that
the creation of the recommended networks of
laboratories should not lessen in any way the
Nation’s support of the many other diverse

- sources of marine science competence. Good

marine science should be supported wherever
it is found. The proposed major centers for
research should be so funded and managed
that they encourage the marine activities of
other public and private institutions and in-
dividuals.

The National Science Foundation, the
Navy (Office of Naval Research), and other
Federal agencies must continue funding ma-
rine science activities as their mission inter-
ests may dictate. Project funding will assist
those laboratories designated to receive insti-
tutional support to respond effectively to
agency needs. It also will help to preserve the
diversity in the support and conduct of ma-
rine research so essential to the health of sci-
ence throughout the Nation.

Advancing Marine Technology
Importance and Objectives of
Marine Technology

While science provides the key to under-
standing, technology is the key to expanded
utilization of the oceans. The Commission
uses the term to embrace the totality of knowl-
edge, equipment, techniques, and facilities
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Sources of Funding for the Principal Marine Science Institutions
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necessary to develop more effective ways to
make use of the sea.

The Commission’s concern with technology
appears throughout this report—in relation
to coastal management, fresh water restora-
tion, resource development, deep sea explo-
ration, environmental monitoring, and a
host of other marine services. Although each

of these areas has special technological re-
quirements, all draw on a common pool of
knowledge regarding the sea and its effects
and on a common reservoir of fundamental
engineering skill.

The fundamental technology program rec-
commended by the Commission is geared to
filling this common reservoir. The Federal
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Government will draw upon it for ‘the con-
duct of activities for which it is directly re-
sponsible, such as the provision of environ-
mental forecasts and the maintenance of wa-
terways. State and local governments will
draw upon it in managing their coastal
zones and in grappling with water pollution
problems generally. Industry will be called
upon to carry out many of the recommended
programs and will use the fundamental tech-
nology in resource development. The scien-
tific community will draw on it to develop
new ways to probe the sea’s mysteries.

To advance the Nation’s marine compe-
tence, the Commission concludes that specific
goals should be established which will chal-
lenge the Nation and accelerate its move-
ment into the seas.

The goals selected by the Commission de-
rive quite naturally from the geography and
bathymetry of the sea. The U.S. continental
shelf presents the most immediate oppor-
tunity. So far as is known, the continental
shelf is the most productive region of the sea.
However, economically valuable marine op-
erations already extend beyond shelf depths,
and a deeper goal is warranted in seeking to
improve national capability for productive
operations. Beyond the continental shelf is
the continental slope. Its potentially usable
area diminishes below the 2,000-foot level,
Present technological forecasts indicate that
the Nation can achieve the capability to op-
erate -at the 2,000-foot depth within a rela-
tively short time if basic research and de-
velopment are accelerated. Some ability
exists now to work at that depth. Further,
the 2,000-foot depth is close to current esti-
mates of the working potential of free-swim-
ming divers. As a primary goal, therefore,
the capability to operate at the 2,000-foot
depth is attainable and, because of the known
richness of the resources to be found cut to
that depth, immediately rewarding.

The Commission recommends that  the
United States establish as a goal the
achievement of the capability to occupy
the bed and subseil of the U.S. territorial
sea. The Commission also recommends
that the United States learn to conduct
surface and undersea operations to utilize
fully the continental shelf and slope to
a depth of 2,000 feet.

The 2,000-foot contour encompasses most
or all the shelf-like areas; at that depth
the. continental slopes drop rapidly to the
abyssal depths. Nearly 90 per cent of the
ocean floor lies between 2,000 and 20,000 feet,
most of it in the open oceans. The abyssal
depths are perhaps the least known area of
earth, but. they are becoming increasingly
important for basic scientific understanding,
for military security, and for minerals after
more easily reached “resources “have been
tapped. Capability. to operate at the 20,000-
foot depth would bring all but a few ocean
trenches within reach. That attainment of
such capability is a ‘practical goal is cleai
from the promising characteristics of ad-
vanced structural materials, new concepts in
machinery and equipment, and better engi-
neering methods. Man himself already has
penetrated the oceans to even greater depths.

The Commission recommends that the
United States establish as a goal the
achievement of the capability to explore
the ocean depths to 20,000 feet within a
decade and to utilize the ocean depths to
20,000 feet by the year 2000,

To effectuate these recommendations will
require support for a variety of technological
programs. The Commission’s proposals for a
broadly based program of fundamental tech-
nology and for a series of National Projects




are advanced later in this chapter. Programs
to develop technology specifically applicable
to marine programs are advanced in subse-
quent chapters of the report.

Marine Technology in the
United States Today

Like marine science, marine technology is
where one finds it, scattered throughout. the
Nation, supported in a diversity of ways.
Contributions to marine technology have
come from individual entrepreneurs, special-
ized companies, large industries, universities,
and the Federal Government.

Private industry to date has done the most
to develop civil marine technology. Because
industry concentrates on areas of high eco-
nomic return, petroleum exploration and ex-
ploitation technology has led the field. Other
important areas in which technological devel-
opment has grown rapidly include deep sub-
mersibles and the design and installation of
desalination -plants. There also have been
rapid advances in merchant ship automation,
cargo packaging and handling, and tuna
clipper design and equipment.

The Federal Government’s role, apart from
that of the Navy, has been modest. The U.S.
Army Corps of Engineers has done the most

fgggeraﬁ Support for Marine Technology

SouRcE: National Council on Marine Resources and
Engineering Development,
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to develop coastal engineering methods, and
its Coastal Engineering Research Center is
the principal national research institution in
this vital field. The Bureau of Commercial
Fisheries has carried out valuable but limited
development of fisheries technology. For the
most part, however, the Federal Government
has failed to give serious support to civil
marine technology.

The U.S. Navy, which long has had the
largest Federal marine technology program,
has produced results usable in many civil
fields. The “spin-off” into the civil economy
from naval architecture and ship propulsion
research is well known. Valuable information
and experience will be derived from Navy
man-in-the-sea, deep submersible, and deep
ocean technology programs. But it must be
kept in mind that the specialized nature of
the Navy mission bars a complete integration
of Navy and civil interests. Further, the
transfer of technological information from
Navy sources will always be delayed because
security requirements necessitate restrictions
upon the public release of information.

Tederal agencies have supported techno-
logical development primarily through con-
tracts to industry and academic institutions,
although some technological development has
taken place in Federal laboratories, Most
development that has taken place has been
mission-oriented ; even the Navy’s programs
are not comprehensive. Thus, there is no
single agency within the Federal establish-
ment with overall responsibility for the sup-
port and advancement of marine technology.
In consequence, there are insufficient channels
in the Nation through which the civil tech-
nological needs and interests of industry can
be satisfied and industry’s active participa-
tion in-such -technological development en-
listed. Nor is there any systematic way of
recognizing and filling major technological

gaps.



Valuable ewperience and information will be derived from civil
application of Novy man-in-the-sea, deep submersible, and deep ocean
technology programs—Iiike the knowledge gained from the use of
SEALAB hebitats, the development of diving equipment, and the
construction of Deep Submergence Rescue Vessels.




The entire technology for fisheries and
aquaculture remains relatively primitive in
terms of its potential. Except for develop-
ments to meet Navy requirements, this is
true also of the field of marine instruments
for measuring, monitoring, locating, and data
transmitting. Technological development to
improve recreational opportunities and fa-
cilities generally has been neglected except
where there is a direct buyer-seller relation-
ship, as in boating, sport fishing, and sport
diving equipment. Marine hard mineral re-
covery techniques have been essentially ex-
tensions of shallow water dredging methods
with few real innovations. The highly ad-
vanced food technology methods used in the
transportation, packaging, and processing
of fresh agricultural products have not been
sufficiently applied to fresh seafoods, and
manual processing methods continue to
handicap growth in some seafood industries.

The Commission finds that the present na-
tional capability in marine technology, while
substantial in some fields, is not broad enough
to support an expanded national effort in the
sea.

In considering how the situation can best
be remedied, the Commission has adopted the
premise that capability in marine technology
must be structured principally on the existing
industrial base, but with Federal support and
greatly increased participation by the aca-
demic community.

Fundamental Technology

The value of Government support of scien-
tific research is generally acknowledged, even
if its only immediate aim is to increase man’s
understanding of his world. Yet technological
development traditionally has been supported
only to solve clearly defined problems or to
meet known needs. Nevertheless, a parallel
can be drawn between basic scientific research
and the more fundamental aspects of engi-
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neering science and technology. Both serve
to advance the overall national capability to
understand and use the total environment,
and both provide a base from which may
spring many forseen and unforseen appli-
cations.

The Commission does not suggest that fun-
damental technology should be supported
purely for its own sake, but it should be sup-
ported to provide the Nation with a broad
spectrum of expertise, instruments, and facil-
ities to undertake the tasks which may prove
necessary to effective use of the sea.

The Commission’s concept of the difference
between fundamental and applied technology
is best illustrated by examples.

The problem of materials is basic to all
activities in the sea, whether on or under the
surface. Salt water is an inhospitable medium
for most of man’s materials; yet marine ac-
tivities presently depend greatly on materials
developed for use on land and in the air. Im-
proved materials technology would result in
lower costs for construction, operation, and
maintenance of structures and equipment and
greater reliability, efficiency, and safety. En-
tirely new engineering methods, now fore-
closed by the inadequacy or unsuitability of
materials, would become feasible. Therefore,
a wide spectrum of marine activities would
be advanced through progress in the funda-
mental technology of materials.

Underseas operations, whether fixed or
mobile, depend on power supplies. Under-
water habitats at present are tied to land or to
surface power sources. The time approaches
rapidly when the umbilical cords to land or
the surface must be cut. The undersea units
must become self-sustaining. Deep submer-
sible design also is handicapped by lack of
light, efficient, economical, long-duration
power sources. Power supply technology is
fundamental to future development in all
undersea activities.
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A commercial diver works on an
offshore oil wellhead unit, Most
undersea work presently takes place
under-arduous conditions combining
mited visibility, low temperatures,
and strong currents.

Men enter the sea as divers or in submersi-
bles either to observe or to work. Both fune-
tions are sharply limited by available tools
and equipment which are deficient in reli-
ability, simplicity of operation, ruggedness,
effectiveness, -and cost, Most undersea work
presently takes place in conditions combin-
ing dim light or darkness, murky water, low
temperature, and strong currents, ‘Advances
in the fundamental technology of basic tools,
equipment, machinery, and devices to im-
prove visibility and communications are es-
sential ~to eflicient, economical undersea
operations.

One of the most pressing needs in funda-
mental technology is for better instruments.
Much of the national investment in ocean pro-
grams for the foreseeable future will be de-
voted to measuring, mapping, defining, and
monitoring the marine environment and to
testing and monitoring ocean equipment.
Good - instruments—dependable, -~ accurate,
and not too costly—are an urgent necessity.

To build fundamental capability requires
an adequate level of support. The cost of de-
veloping the technology of underwater tools
for man and vehicle may reach $100 million
over a 10-year period. Improving basic design
for underwater viewing techniques may in-
volve $50 million in 10 years. Needs in mate-
rials technology are so broad as to be essen-
tially open ended, but an estimate of $250
million over a decade does not seem unrea-
sonable.

Development of -fundamental technology
calls for.a full partnership among the Fed-
eral Government, industry, the academic en-
gineering community, and the States. The
Federal role is primarily one of leadership
and support. While some Government facili-
ties for marine technological -development
exist, the principal broad-based competence
is found in industry, with the academic com-
munity as. a prime source of theoretical .en-
gineering and leading center for some aspects
of experimentation and testing.

Federal leadership requires that the Na-
tional - Oceanic and Atmospheric - Agency
(NOAA) be given a statutory mission to
advance ~fundamental ~marine technology.
The novelty and scope of the program pro-
posed by the Commission will require the
agency to oversee the program’s implementa-
tion and to have a mechanism through which
the head of the agency may obtain advice on
a continuing basis from industry, the States,
and universities.




The : Commission recommends that the
National Oceanic and Atmospheric
Agency initiate a dynamic and comprehen-
sive fundamental technology - program.
The objective of the program should be to
expand the possibilities and lower the cost
of marine technological applications by
industry, the scientific community, and
government.

National Projects

The twin objectives of a major national
effort in marine science and technology are
(1) the expansion and improvement of over-
all national capability and (2) the applica-
tion of present skills and knowledge to
immediate problems and opportunities. To
impart a sense of priority to the effort, a part
of the national plan must be focused on
clearly identified projects, facilities, and
programs assigned the status of National
Projects.

The National Projects should be concrete,
definable activities broad enough in scope
to force the rapid advancement of knowl-
edge and technology. There should be pro-
vision in each National Project for the par-
ticipation of industry, the academic com-
munity, and the States to the extent that
their interests and competence are involved.
The National Projects should be a training
ground for scientists, engineers, technicians,
and management personnel from -all seg-
ments of the marine community. While Na-
tional Projects should be responsive to cur-
rent needs, they should be planned for maxi-
mum utility to future needs and opportuni-
ties.

Management and primary -support for ‘a
National Project would be a Federal respon-
sibility. Industry should participate in plan-
ning, implementation, and ‘operation of the
National Projects through contracts with the
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managing agency in some cases or through
use of Federally owned facilities on a cost-
reimburseable or cooperative arrangement in
others. -Participation by academic institu-
tions and State agencies similarly would be
determined by the nature of the project.

The - Commission recommends that the
National = Oceanic  “and Atmospherie
Agency:

o Hstablish, in collaboration with other
interested Federal agencies, National
Projects to focus the national marine
effort on specific areas of need and op-
portunity and to advance the national
capability

e Initiate an intemsive and  innovative
effort to assess the feasibility of addi-
tional National Projects.

The Commission recognizes that technol-
ogy is developing rapidly and that the pre-
cise definition and timing of National Proj-
ects necessarily will require detailed studies
of engineering feasibility and utility prior
to making funding decisions. Nonetheless,
the “Commission. has selected six projects
which it ‘concludes merit early implementa-
tion and has estimated the approximate level
of effort which it believes appropriate to
each. “Five additional projects have been
identified as meriting more intensive study.

Fach proposed National Project is dis-
cussed in greater detail in an appropriate
chapter of this report and in the Report of
the Commission’s Panel on Marine Engineer-
ing and Technology. The projects are listed
in Table 2-1. ‘

Each of the recommended National Proj-
ects will contribute importantly to the over-
all advance of the Nation’s marine capability
and will assist in meeting more specific needs.
However, the National Project for develop-
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Table 2-1 WNational Projects Recom-
mended by the Commission

Chapterin
which project
18 described

Test Facilities and Ocean Ranges e eocemee 2
Great Lakes Restoration Feasibility Testo ... 3
Continental Shelf Laboratories. . . . . ..o L4
Pilot Continental Shelf Nuclear Plant_________ 4
Deep Exploration Submersible Systems. o 5
Pilot Buoy Network. . . 5

National Projects for
Feasibility Studies

Pilot Harbor Development Project . _______ 3
Deep Ocean Stations_ ool 5
Seamount Station... . . 5
Mobile Undersea Support Laboratory.__ .. ____ 5
Large Stable Ocean Platforma._ oo i _ o0 2

ment of adequate facilities for testing marine
instruments and equipment on shore and at
sea and for physiological research is essential
to the total advance of marine technology.
The need for such marine facilities is com-
parable to the need for similar facilities in
aeronautical and space development. The de-
sign of adequate test facilities will challenge
engineering ingenuity ; their construction and
use are matters of wide concern to both gov-
ernment and industry. Insufficient and fre-
quently unsuitable test facilities and ranges
have hampered advancement in equipment
and instrumentation development and in sub-
mersible and habitat testing. Facilities for
physiological research, medical training and
testing, diver equipment development, and
saturation diver training and testing are
absolutely essential for orderly development.

As scientists and engineers probe deeper
into oceans, test requirements will grow more
stringent. Just as aeronautical engineers were
compelled to design and build entirely new
simulation facilities to test and evaluate air-

craft systems for the rarefied conditions of
the upper atmosphere, so radically different
test facilities will be needed for the higher
pressures of the oceans. There is no substitute
for the economy and safety of simulation
testing.

The Commission recommends that the
National Oceanic and Atmespheric Agen-
ey establish a National Project to increase
the number and capability of private
and Federal test facilities for research,
development, testing, and evaluation
of undersea systems. The Project should
include construction = of high-pressure
facilities " on shore for testing eguip-
ment, biomedical pressure chambers for
testing and evaluating man in undersea
work, and ocean test ranges.

An example of a project which the Com-
mission believes merits further feasibility
study 1s the large stable ocean platform. The
utilization of semisubmersible drilling plat-
forms by the petroleum industry has proved
that, when further developed, such platforms
can provide highly flexible, multipurpose, all-
weather islands capable of remaining on sta-
tion in the open ocean for long periods. The
size, stability, storage capacity, and long-en-
durance station-keeping capabilities of these
platforms will permit them to be used in sup-
port of air and sea transportation, resource
development, environmental monitoring, and
military missions.

Industry and the Universities in
Marine Technology

The Government has a special role in the
stimulation and support of fundamental tech-
nology and in the provision of national facili-
ties. But the Commission emphasizes that
these Government funded activities are to
advance and stimulate, not replace, develop-




ment by industry. It is essential that the dis-
tinction be clearly made between what private
industry should do for itself under profit
motivation and what the Government should
do to assist. The distinetion must be reason-
able and clearly understood by all partici-
pants. The advice and counsel of the broadly
based National Advisory Committee on the
Oceans (NACO) recommended in Chapter
7 will be of great value in making this distine-
tion.

The 15,000-ton, semisubmersible
drilling rig Sea Questistowed

from her builder’s yard in Northern
Irelond enroute to work in.the
stormy North .Sea. Useof such
platforms by the petrolewm industry
has proved that this concept is
technically sound and susceptible of
Jurther development 1o provide
large, stable, multipurposc oceon
platforms for-a variety of uses.
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The Commission  recommends that in-
dustry participate in planning and con-
dueting National Projects, in some cases
under -contract with the managing agency
and in others by using a Federally owned
facility on a cost-reimbursable basis or
under other cooperative arrangement.

Effecting this recommendation will permit
industry to become familiar with the ob-
jectives, characteristics, problems, and op-
portunities that become apparent through
planning and development. In this way, too,
industry will be stimulated to seek aggres-
sively possible commercial applications of
new technology. The Government’s arrange-
ments for industry participation should be
highly flexible and consistent with the prem-
ise that the Government seek maximum
utilization of private capabilities. Through
similar reliance on private firms for military
aircraft development, civil aviation was
stimulated.

Participation of the academic community
will be particularly valuable in applying its
excellent research competence and facilities
to the problems of fundamental technology.
In many cases, industry has turned to aca-
demic scientists and engineers both for the
development of design criteria and for the
testing of principles and actual designs. Such
cooperation should be enlarged and strength-
ened through cooperative programs to en-
courage industry’s reliance on the academic
community and through Government sup-
port to colleges and departments with ocean
engineering competence. This also will con-
tribute to the education of engineers oriented
tomarine problems.

The role of academic engineers is of prime
importance in the deployment of technologi-
cal capability for scientific research. Increas-
ing cooperation between the scientific and
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engineering faculties of a university must be
encouraged and supported.

Whether a particular task in advancing
technology (including a National Project)
should be performed by industry, the aca-
demic community, or.a Federal laboratory
will depend on which element of the tech-
nological community is best suited for the
task. The decisions will be made by NOAA
with the assistance of the National Advisory
Committee on the Oceans. In all cases, provi-
sion should be made for the exchange of
information generated through Government-
sponsored - programs, -and - for transferring
sponsorship of technical projects to industry
as soon as their development has advanced to
a point that a reasonable return on private
investment can be expected.

Laboratory test facilities like this

9-foot Rhigh, man-reted pressure chamber
can stmulate-the effects of pressure -and
time on divers and their equipment.

This chamber, part of a larger complex
being built by a company for its own

use, will have @ mazimum capability of
1,500 feet.

The -Commission recommends that Gov-
ernment programs ‘to advance marine
technology be so planned and - admin-
istered that they permit private industry
to assume the responsibility for further
technology development at the earliest
possible time.

The Commission encourages the National
Sea Grant Program to continue its efforts to
stimulate cooperative multidisciplinary pro-
grams. involving  both ‘scientists and -engi-
neers, including: increased ‘involvement  of
industry with university *multidisciplinary
activities, The Commission expects that pro-
vision would be made in funding the Univer-
sity-National Laboratories and the Coastal
Zone Laboratories for the inclusion of tech-
nology. development to support: the labora-
tory programs, utilizing the competence and
facilities of the universities and industry.

The Navy in Marine Technology

The Navy’s marine technology program is
necessarily oriented to meet specific Navy
mission needs, but the Commission is im-
pressed by the important contributions which
Navy competence and facilities have made
and can continue to make to meeting overall
national requirements. Close liaison should
be established between NOAA and the Navy
to ensure that the Navy benefits from devel-
opments in  fundamental technology and,
conversely, that the. civilian effort promptly
shares in the accomplishments of the Navy
program, ‘

The - Commission  recommends that the
Navy’s development capabilities and fa-
cilities be appropriately utilized through
reimbursable arrangements with the Na-
tional Oceanic and Atmospheric Agency
in pursuing a national fundamental tech-
nology program.




Institutions like the University of

Miami’s Instilute of Marine Sciences

carry forward research and development
programs: 1o meetl both civil and military
needs. Here an ocean engineer conducts

a marine corrosion experiment.
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Graduates & Enrolleces in Marine Science

Education Programs

Enrollees B2
Graduates eanw
Associate Enrollee

(Data for all.degree -programs combined) Associate Graduates 77773

Year

1967-68

1966-67:

1865-66

1964-65

1963-64

1862-63

1861-62

1960-61

Qcean Science

Basic Science

Technology & Engineering

186768

1966-67

1965-66

1964-65

1963-64

i

1962-63

1961-62

Marine Food Science

23




Manpower for the National Capability

Attempts to determine the number of
trained and educated people available for ma-
rine operations or to forecast future require-
ments inevitably encounter serious difficulty.
The principal problem is one of definition.
There seems to be no simple or widely ac-
cepted way to define a marine scientist, engi-
neer, or technician. ‘

Although degrees are granted in ocean-
ography and their holders usually work
as oceanographers, most marine scientists
obtain their degrees in the basic scientific
disciplines. Hence, physicists, chemists, geol-
ogists, meteorologists, geographers, and biol-
ogists who are working in marine research
are not identified clearly as marine scientists.

The same is true of ocean engineering,
which just now is emerging as an accepted
term. An ocean engineer is simply an engineer
who practices his specialty in the marine en-
vironment or=in activities related to the sea.
To a degree, the same problem exists in the
technical specialties. Although it is possible
to identify some specialties such as fisheries
technician, oceanographic aide, or diver,
others such as slectronics technician or bio-
logical laboratory technician are skills in
both land and marine activities. Also many
technicians whose work relates entirely to
marine matters never go to sea. Among the
land-based marine technical specialties are
biological sorters, laboratory technicians, me-
chanical and engineering technicians, chemi-
cal technicians, cartographers, and the great
majority of electrical and electronics techni-
cians. Very few of the industries that employ
such personnel classify them as marine
technicians.

There is no single Federal agency with
overall responsibility for marine manpower
matters, although several agencies, operating
with minimal coordination, are supporting,
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initiating, or planning marine educational
programs.

The Commission recommends that the
National Oceanic and Atmospheric Agen-
¢y be assigned responsibility to help
assure that the Nation’s marine manpower
needs are satisfied and to help devise uni-
form standards for the nomenclature of
marine occupations.

The new agency should be assigned respon-
sibility to obtain, organize, and maintain
marine manpower statistics, to analyze trends
in manpower requirements in all marine
fields, to project future requirements, to co-
ordinate Federal agency marine education
and training activities, and to maintain an
inventory of marine educational facilities in-
cluding ships and shore installations.

Special attention should be given to meth-
ods for updating midcareer skills and for aid-
ing transfer across disciplines. The transfer
of scientists, engineers, and technicians from
land to marine activities will follow the open-
ing of new opportunities in the sea. But in
some specialties, the transfer requires reedu-
cation or reorientation.

The Commission. recommends that the
National Science Foundation expand its
support for undergraduate and graduate
edueation in the basic marine-related
scientific disciplines. and plan postdoc-
toral -and midcareer marine orientation
programs in consultation with the aca-
demic and industrial marine communities.

The National Sea Grant Program, charged
by the Congress with educating and training
applied manpower, has encouraged develop-
ment of ocean engineering at the marine
technician, undergraduate, and graduate
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levels. Its decision to support graduate-level
marine education in the social sciences that
may contribute to an understanding of ma-
rine affairs is sound, but lack of funds has
made it difficult to implement the decision.

The - Commission recommends  that  the
National Oceanic and Atmospheric Agen-
ey {National Sea Grant Program) expand
its support for ocean engineering and
marine techunician training at all levels
and that it aid selected universities in or-
ganizing graduate-level education in the
application -of social sciences to marine
affairs.

The Commission appreciates that its pro-
posed national effort will require large num-
bers of well-educated, well-trained people,
The majority view among those whom the
Commission has consulted on manpower
problems is that an exciting, broad-scale ma-
rine program will generate its own personnel.
The personnel will come principally through
transfer from land-based scientific, engineer-
ing, and technical = specialties, but also
through increased enrollments in marine edu-
cation and training programs.

The Commission does not imply that sup-
port for ocean-related education and train-
ing is unnecessary—only that it may be un-
wise to tailor large new education and train-
ing programs to our present limited percep-
tion of future needs. Certainly some pro-
grams to extend the national capability for
production of manpower are required, and
such capability should be expanded or
created. But until it is possible to develop a
better conception of future manpower needs,
care must be taken not to overproduce man-
power, particularly in fields in which transfer
from land to sea activities is relatively simple.

Information and the National Capability

Information useful in improving the na-
tional capability in the sea is developed by
all elements of the marine community. But
productive communications channels do not
exist between the Government and the pri-
vate sector, between scientists and engineers
within the private sector, or between all these
groups and the working harvesters of the sea.

A multitude of mechanisms for dissemi-
nating information is required—nationally,
regionally, and locally. For example, the pro-
duction and continued updating of engineer-
ing handbooks, data compilations, textbooks,
and similar working publications is a primary
need.

Such central activities should be comple-
mented by field activities designed to facil-
itate the transfer of technical information to
industry users, particularly in such indus-
tries as fishing, as noted further in Chapter
4, where there are a large number of small
units lacking significant research and devel-
opment capability.

The Commission recommends thaf. the
National Oceanic and Atmospheric Agen-
cy establish a strong scientific and tech-
nical information and extension program
to meet industry and other ¢ivil needs.

Costs for National Capability’

An adequate base of fundamental science
and technology backed by the necessary man-
power and facilities is the cornerstone of the
Nation’s future activities in the sea. In basic
science, the Commission is concerned to en-
sure adequate support for the Federal, Coast-
al Zone, and University-National Labora-
tories as well as other research facilities. Ta-

1The cost estimates presented in this and subsequent

chapters are subject .to certain definitions and limita-
tions discussed in Chapter 8.
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If mazimum use is to be made of
multidiscipline oceanic data taken
aboard research vessels such as the
Coast Guard’'s planned High Enduraonce
Oceanographic Cutter, scheduled 1o
enter service in 1972, the United

States must ensure that o productive
Aow of informaition is available to
oceanographic users throughout the
Nation.
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Table 2-2 Improving the National Capability !

{Incremental costs in millions of dollars]

Average annual costs Total
10-year
197175 1976-80 costs
Laboratory Facilities, . o0l oo i Ll $32 $14 $230
University—National Laboratories. ... .. . . . . _ . .l ... 20 4 120
Coastal Laboratories .l o o ol Ll Lol oLl 3 1 20
Federal Laboratories. . o 0Ll i e & 6 60
Other University Laboratories. oo o0 - Ll L illll 3 3 30
National Projeets. o ool oy il oLiniosn 50 70 600
Test, Facilities and Ocean Ranges
Simulation Faeilities. oo o0 o oL o L L 20 30 250
Biomedical Faeilities. [ oo o v 8 12 100
Qcean Test Ranges. .. oo o o0 o Jiuii oo LS 15 15 150
Feasibility Studies of Future Projeets oo o il o loioiio ool 7 13 100
Fundamental Technology. . o 0 o lion i i il 60 90 750
Edueation and Training oo 0o o0 oL Ll il 7 11 90
Seientific and Technical ‘Information. ... o o . o i oloiUlloliol 3 6 45
Total, Improving Capability .. ... o il ... 152 191 1,715

1For explanation of amounts shown in this table, see accompanying text and Chapter 8.
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ble 2-2 shows only the capital outlays which
the Commission estimates (on the basis of an
examination of the facility requirements of
typical laboratories in each category) to be
necessary to equip these laboratories. Require-
ments for institutional support for their oper-
ation and maintenance and for support of
basic research are described in other chapters,
together with estimates for specific researc

and exploration programs. '

Adequate test facilities are a basic need in
advancing marine technology and will re-
quire substantial Government investments.
In proposing an expenditure by NOAA of
about $500 million over the coming decade for
the National Test Facilities Project, the Com-
mission has assumed that the N avy will in-
vest a like amount in such facilities in re-
sponse to military requirements.

In addition to this National Project and
those described in succeeding chapters, the
Commission has recommended that the Gov-
ernment begin feasibility studies of other
major technological developments identified
in Table 2-1. Funding for such feasibility
studies is estimated at $10 million annually.

The Commission believes that the Nation
should make a substantial commitment to ad-
vancing fundamental marine technology. Its
funding estimates for this- program assume
progressively increasing expenditures, aver-
aging $1.7 billion over the 10-year period.
However, this program will cover a wide
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range of activities and needs, and funds for
its support are shown in several chapters.
Table 2-2 includes the amounts (under the
entry for fundamental technology) which
the Commission estimates will be needed to
provide basic engineering data, including
studies of materials and biomedical phenom-
ena, production of handbooks, and support
for discipline-oriented ocean engineering
studies. Funds for fundamental technology
directly relevant to undersea minerals re-
covery, such as corrosion-resistant hoisting
cables and long flexible pipes, are included
in Chapter 4. The estimated cost of develop-
ing basic capability for undersea operations,
including amounts for power systems, ma-
chinery, life support, anchoring, and under-
water viewing is allocated equally between
resource and global exploration programs
(Chapters 4 and 5), since such capability
will be equally critical for both uses.
Additional amounts are estimated by the
Commission for education, training, and
technical information programs. The pri-
mary need in Government support of educa-
tion and training is to assist in acquiring
necessary facilities; initiating new curricula
for midcareer training ; and meeting special-
ized manpower needs in marine engineering,
technician training, and the social sciences.
The estimates for NOA A’s scientific and tech-
nical information programs are geared to the
costs of similar programs in other fields.
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The coast of the United States is, in many
respects, the Nation’s most valuable geo-
graphic feature. It is at the juncture of the
land and sea that the greater part of this
Nation’s trade and industry takes place. The
waters off the shore are among the most bio-
logically productive regions of the Nation.

"The uses of valuable coastal areas generate
issues of intense State and local interest, but
the effectiveness with which the resources of
the coastal zone are used and protected often
Is a matter of national importance. Nayi-
gation and military uses of the coasts and
waters offshore clearly are direct Federal
responsibilities; economic development, rec-
reation, and conservation interests are shared
by the Federal Government and the States.

Rapidly intensifying use of coastal areas
already has outrun the capabilities of local
governments to plan their orderly develop-
ment and to resolve conflicts. The division of
responsibilities among the several levels of
government is unclear, and the knowledge
and procedures for formulating sound deci-
sions are lacking.

The key to more effective use of our coast-
land is the introduction of a management
system permitting conscious and informed
choices among development alternatives, pro-
viding for proper planning, and encouraging
recognition of the long-term importance of
maintaining the quality of this productive
region in order to ensure both its enjoyment
and the sound utilization of its resources. The
benefits and the problems of achieving ra-
tional management are apparent. The present
Federal, State, and local machinery is inade-
quate. Something must be done.

The Nature ef the Coastal Zone

The U.S. Atlantic, Pacific, and  Arctic
coastlines total 88,633 miles, and there are
10,980 miles of U.S. coast bordering the Great
Lakes. There are wide physical diversities—

The Nation must recognize the long-
term importance of maintaining

the quality of its coastlands, like
the. Cape Cod National Seashore,

n order. to insure both thelr enjoy-
ment and the sound utilization of
their resources.

rugged shorelines with many indentations,
offshore islands and rocks, and smooth coast-
lines with few offshore features. Sandy
beaches, rocky headlands, or marshlands may
be found along the shore, and water depths
may slope gently from the shoreline or de-
cline precipitously.

The zone is a region of transition between
the land and the sea. Such activities as urban
development, pollution of streams, and main-
tenance of recreation areas may affect the
coastal area. Similarly, commercial fishing,
shipping, and ocean pollution also may in-
fluence the coastal zone’s usage. Finally, there
are numerous activities within the zone itself
such as shellfishing, pleasure boating, offshore
oil production, and sand and gravel dredging.
The coastal zone management system must,
therefore, grapple with a great diversity of
related and other conflicting activities.
Oceanic Zones under International Law

The Commission in this report  distin-
guishes between the internal waters and ter-
ritorial sea of a nation, the high seas, the con-
tiguous zone, -the continental shelf, and the
bed and subsoil of the deep seas—that is, the
high seas beyond the continental shelf. These
global areas are prescribed by existing inter-
national law of the sea and have no precise
geographic references. It is important also to
differentiate between the rights of the United
States in each of these areas vwis-d-vis all other
nations of the world and the division of au-
thority between the Federal Government and
the coastal States of the United States in
areas acknowledged to be within the Nation’s
jurisdiction,

Internal Waters and the Territorial Sea

Under the International Convention on the
Territorial Sea and the Contiguous Zone,
each nation’s sovereignty extends beyond its
land territory “to a belt of sea adjacent to its
coast, described as the territorial sea” and “to
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the air space over the territorial sea as well
as to its bed and subsoil.” Although the Con-
vention does not specify the breadth of the
territorial sea, and claims vary from 3 nau-
tical miles to 200 miles or more, the United
States has maintained that no claim to a
breadth greater than 3 nautical miles is sanc-
tioned by international law. The rivers, lakes,
and canals within its land area; the waters
on the landward side of the baseline of the
territorial sea (normally the low water line
along the coast) ; and the waters landward
of closing lines across bays constitute the
coastal nation’s “internal waters.”

Except as limited by treaty, each coastal
nation may prescribe and enforce its law in
its internal and territorial waters and has
permanent, exclusive access to the living and
nonliving resources in these waters, on their
beds, or in their subsoil.

The High Seas

The International Convention on the High
Seas defines the “high seas” to include “all
parts of the sea that are not included in the
territorial sea or in the internal waters” of
a nation. It proclaims that they are “open to
all nations” and no nation “may validly pur-
port to subject any part of them to its sov-
ereignty.” Both coastal and noncoastal na-
tions may exercise the freedoms of the high
seas. According to the Convention, they com-
prise freedom of navigation, freedom of fish-
ing, freedom to lay submarine cables and
pipelines, freedom to fly over the high seas,
and other freedoms “recognized by the gen-
eral principles of international law.” How-
ever, some of these freedoms are restricted
or regulated pursuant to international trea-
ties and other international agreements.

The Contiguous Zone

The Convention on the Territorial Sea and
the Contiguous Zone specifies that within a

zone of the high seas “which may not extend
beyond twelve miles from the baseline from
which the breadth of the territorial sea is
measured,” each coastal nation may exercise
the control necessary to prevent infringement
of its customs, fiscal, immigration, or sani-
tary regulations and may punish any such in-
fringement committed within its territory or
territorial sea.

Although the Convention seems to restrict
the purposes for which national control may
be exercised in the contiguous zone, the coast-
al nation’s authority is not, in fact, so limited.
This is true, because one way or another,
coastal nations claim permanent, exclusive
access to the living resources of the sea up
to 12 miles and more from the baselines from
which the breadth of the territorial sea is
measured. Thus, the United States has passed
laws and regulations prohibiting foreign ves-
sels from fishing in its 12-mile “exclusive
fisheries zone” without its permission.

The Continental Shelf

The International Convention on the Con-
tinental Shelf recognizes the sovereign rights
of the coastal nation to explore the shelf and
exploit its natural resources. These rights are
declared to be exclusive in the sense that, even
if the coastal nation does not undertake these
activities or make a claim to the continental
shelf, no one else may do so without its ex-
press consent.

The Convention defines the continental
shelf as “the seabed and subsoil of the sub-
marine areas adjacent to the coast but outside
the area of the territorial sea, to a depth of
200 meters (656 feet) ,or, beyond that limit, to
where the depth of the superjacent waters
admits of the exploitation of the natural re-
sources of the said areas” and “the seabed
and subsoil of similar submarine areas ad-
jacent to the coasts of islands.” It defines the
natural resources to which the coastal nation
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is given permanent, exclusive access as in-
cluding “the mineral and other nonliving
resources of the seabed and subsoil together
with living organisms * * * which, at the
harvestable stage either are immobile on or
under the seabed or are unable to move ex-
cept in constant physical contact with the sea-
bed or subsoil.”

Geographic Scope of the Coastal Zone
and Division of Authority in the Zone

In discussing the problems of the coastal
zone, the Commission has avoided precise def-
initions, but for purposes of the proposed
coastal management system, the Commission
views the coastal zone as including ( 1) sea-
ward, the territorial sea of the United States
and (2) landward, the tidal waters on the
landward side of the low water mark along

the coast, the Great Lakes, port and harbor
facilities, marine recreational areas, and in-
dustrial and commercial sites dependent upon
the seas or the Great Lakes. Each coastal
State, however, should be authorized to define
the landward extent of its coastal zone for
itself.

Subject to the constitutional powers of the
Congress (principally in this case, the power
to regulate interstate and foreign commerce,
including navigation), the States have prime
responsibility and authority for managing
the landward areas of the coastal zone. Sea-
ward, the situation is more complicated. By
virtue of the Submerged Lands Act of 1958,
the coastal States, except for Texas and Flor-
ida, own the living and nonliving resources
of the seabed and subsoil of the sea out to 3
nautical miles from their coastlines. Texas
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owns the resources out to 9 mautical miles
from its coast; and Florida, out to 9 nautical
miles from its Gulf coast,

Intensification of Coastal Zone Usage

The most intensive uses of the coastal zone
occur at the water’s edge. Seaward the prob-
lems become fewer if not simpler, and at the
edge of the continental shelf, problems of
conflicting uses are the exception today.
But—and this is a point the Commission
must stress—problems of multiple uses of the
coastal zone are moving seaward. The Panel
Report on Management and Development of
the Coastal Zone identifies many areas where
the uges ‘of the coastal zone are increasing.
As use of offshore lands is intensified, the
need for better management practices will
become more urgent,

Shoreline Development

Patterns. of . shoreline development vary
widely from area to area depending upon
local topography and economic interests.
Across the Nation and throughout the de-
veloped couritries of the world, the pressures
on shoreline space have mounted dramatically
over the past 20 years and are certain to in-
crease,

The reasons are clear: the shift of the
population from rural areas to the cities (the
Nation’s seven largest metropolitan areas are
on the Great: Lakes or the sea coast), the
spread of suburban development into coastal
areas, and the increased affluence and leisure
time of a large part of our population.

Theoretically, the Nation’s shoreline could
be. increased almost without limit, and the
construction of artificial islands and new hax-
bors. and ‘the use . of similar techniques. to
create shoreline will continue in those areas

where demand warrants these actions. In San

Diego harbor, for example, pressures for
additional shoreline space have been partially

Theoretically the Nation’s shoreline
could be increased alimost without
limit. For caxample, a study by the
Department of Housing and Urban
Development has established the
enginecring  feasibility of multilevel,
floating coastal cities.

satisfied by construction of two artificial is-
lands from channel-dredging spoil.

Private housing has exercised and will con-
tinue to exercise the greatest demand for
shore property ; for example, the Boca Ciega
Bay area off the west coast of Florida has
been completely transformed by housing de-
velopments in the past 20 years. But there

_are other needs that must be met; heavy in-

dustry, traditionally located on the water’s
edge, seeks a cheap source of industrial water,
a simple solution to waste disposal problems,
and ready access to raw material. Pollution
abatement requirements have lessened some-
what the desirability of a waterfront indus-
trial location, but recent trends in shipping
have increased the demand for deep water
frontage. Deep water access will be essen-
tial to the future competitiveness of steel and
other U.S. industries which process large




volumes of heavy raw materials. Any plan for
the use of the coastal zone must seek to ac-
commodate heavy industry.

Future shoreline development also must
provide for additional transportation and
power generating facilities. From the Civil
War through World War 11, a vast network
of piers, warehouses, and railroads was. con-
structed about the perimeters of the Nation’s
ports. Today, these facilities are being re-
placed slowly by freeways, airports, special-
ized bulk cargo  and container loading
facilities, ‘and housing, The transition is
extraordinarily difficult and will require
planning and. coordination of public and
private activities on a wholly new scale.

Electrical power production has doubled
during every decade of this century. An in-

“ creasing percentage of new power plants will
use nuclear fuel, and the disposition of waste
heat is an increasing problem. It is estimated
that by 1980 the power industry will use for
cooling one-fifth of the total fresh water run-
off of the United States. An increasing num-
ber of plants will be located along the shore-
line, competing for valuable land, warming
the local waters, and posing major threats to
the regional ecological balance,
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A decent concern for preserving life’s
amenities as well as economic considerations
demands- that more ‘adequate ‘provisions be
made for recreational use along the Nation’s
crowded shoreline. Today, marine recreation
ranks ‘high ‘in economic importance (Table
3-1) ; according to the Bureau of Outdoor
Recreation, by the year 2000, marine recrea-
tion in terms of user-days will quadruple.

Access to the shoreline for the populations
that increasingly are concentrated in urban
areas along the coasts and the Great Lakes
will present a major coastal zone problem. Of
all the uses of the costal zone, recreation
uses are the most diversified and pose some
of the greatest challenges to any coastal man-
agement system.

Offshore Activities

Fisheries

Seventy per cent of the present U.S. com-
mercial fishing effort takes place in coastal
waters. - Coastal “and ‘estuarine waters and
marshlands provide the nutrients, nursing
areas, or spawning grounds for two-thirds
of the world’s entire fisheries harvest. Seven

Table 3-1 A Comparative Summary of Recreational Activity

in Coastal and Offshore Areas

Participants, ‘Annual expenditures,

Type of recreation millions ‘millions of dollars

1964 1975 1964 1975
Swimming o0 oIl e 33.0 . 40.0. 81,500 $2,:000
Surfing . L .. 1.0 4.0 50 200
Skin ‘Diving_ _ L Ll 1.0 3.0 300 900
Pleasure: Boating_ . . o 9.6 14. 0 650 1,000
Sport Fishing - b e .l 8. 2 16. 0 760 1,300
Total. .o o . il iIio s 52, 8 77.0 $3, 260 $5,4060

SOURCE : ‘Battelle Memorial Institute, 4 Study of the U.8. Coast and Geodetic Survey’s . Products -and Services as Related
to :Fconomic -Activity in the U.S. Continental-Shelf Regions, April 1966.




of the 10 most valuable species in American
commercial fisheries spend all or important
periods of their lives in estuarine waters, and
at least 80 other commercially important spe-
cies are dependent upon estuarine areas.

The high productivity of estuarine areas is
illustrated by the following example. The
maximum yield of Georgia estuarine waters
has been estimated at 10 tons of dry organic
matter per acre per year, nearly twice that
of the best agricultural lands and seven times
that of continental shelf fishing banks. But
the estuaries are in danger. Pollution is an
ever increasing threat. Land fillings, dredg-
ing, dumping, and marsh draining reduce
their areas. For example, 80 per cent of the
300 square miles of tidal wetlands that origi-
nally surrounded San Francisco Bay have
been filled. In the past 20 years, dredging
and  filling have destroyed 7 per cent

Table 3-2 Estuarine Habitat Areas Lost te
Filling Operations

Acres of Estuaries
Area of Basic
Basic Area | Habital Lost
of imporiant| by Dredging
Total Area Habitat and Filling Percent of
State (Thousands) ‘| {Thousands)| {Thousands) {Habitat . Lost
Alabama 530 133 2 1.5
Alaska 11,023 574 1 2
California 5562 382 256 67.0
Connecticu 32 20 2 10.3
Delaware 396 152 9 5.6
Florida 1,051 796 60 7.5
Georgia 171 125 1 B
Louisiana 3,545 2,077 65 31
Maine 39 15 1 8.5
Maryland 1,406 376 1 3
Massachusetts 207 31 2 8.5
Michiganz 152 162 4 2.3
Mississippi 251 76 2 2.2
New Hampshire 12 10 1 10.0
New Jersey 778 411 54 13.1
New York 377, 133 20 15.0
New York State
(Great Lakes) 49 49 il 1.2
North Carolina 2,207 794 8 1.0
Ohiot 37 37 b 3
Oregon 58 20 1 35
Pennsylvaniaa 5 5 b 2.0
Rhode “isfand 95 15 kl 6.1
South Carolina 428 269 4 1.6
Texas 1,344 828 88 8.2
Virginia 1,670 428 2 6
Washington 194 86 4 4.5
Wisconsina 11 11 b 0
Total 26,618¢ 7,988¢ 569¢ 7.1
a. n Great Lakes only shoals (areas less than 6 feet deep) were con-
sidered as estuaries,
b. Less than 500.
¢, Discrepancy caused by rounding.

Souren @ Hstuarine Aveas, HLR. Rep. No. 988 to accoanpamy
H.R. 25, 90th Cong., 1st Sess., p. 8.

(more than a half million acres) of the Na-
tion’s important fish and wildlife estuarine
habitats,

Aguaculture

Aquaculture today is of relatively minor
importance, but its future role in the coastal
zone will grow. As it grows, the problems of
conflicting use will increase. Estuarine areas
leased for aquaculture may be closed to sport
fishermen and, in some cases, may be closed
to navigation. A State attempting to develop
a ‘major program in aquaculture may be
compelled to. limit its shoreside industrial
development.

Oil and - Mineral Exploration

The offshore oil industry is growing rap-
idly. Several thousand ‘offshore platforms
have been built in the Gulf of Mexico alone.
New developments are expected off Alaska
and the Atlantic seaboard. Structures for 600-
foot. water depths are being designed. Pipe-
lines for oil and gas have been laid more
than 70 miles offshore.

Offshore petroleum development has not
been without conflict. Explosives used in ex-
ploring for oil on the Grand Banks have
caused considerable concern among fishermen.
The probability that oil will be produced
generates additional concern about possible
oil spills, pipelines, and other hazards to

fishing. Although mineral development of

the continental shelf is subject to U.S. con-
trol, the fisheries beyond the 12-mile limit are
an international resource, causing the poten-
tial oil-versus-fish confrontation to have still
more serious overtones.

The density of oil drilling platforms in
the Gulf of Mexico is so great that the U.S.
Coast Guard and the U.S. Army Corps of
Engineers, working cooperatively with the
industry, have been compelled to establish
fairways for shipping in and out of Gulf
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ports. Oil companies on the west coast fre-
quently have placed their wells below the sur-
face when aesthetic values were important.
Subsurface structures, however, create differ-
ent kinds of navigation hazards, particularly
to fishing trawls.

Uses of Offshore Waters

In addition to resource exploitation in
coastal areas, there is much use of the waters
themselves. The U.S. Navy operates on and
under the coastal sea performing various
military operations; certain waters are re-
served for this purpose. Merchant shipping,
particularly with the growing use of very
large supertankers, soon will require the des-
ignation of reserved fairways. The introduc-

With the advent of container ships has come the requirement for mew port

Jacilities, like this 26-ton container cranc. With i

nereasing specialization of maritime

transportation such as float-on/float-off barge carriers, ever larger tankers,
and hydrofoils, still further changes to the Nation's ports will be required.
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tion of high-speed hovercraft and hydrofoils
will call for new safety measures. With activ-
ities stretching across several jurisdictions,
Federal, State, and even international pol-
icles must be coordinated.

A Proposed Coastal Management System

Federal, State, and local governments share
the responsibility to develop for the coastal
zone a plan which reconciles or, if necessary,
chooses among competing interests and pro-
tects long-term values. Effective management
to date has been thwarted by the variety of
government jurisdictions involved, the low
priority afforded marine matters by State
governments, the diffusion of responsibilities
among State agencies, and the failure of
State agencies to develop and implement
long-range plans. Until recently, naviga-
tion—over which Federal authority is pre-
eminent—has tended to dominate other uses
of the coastal zone, and, perhaps for this rea-
son, States have been slow to assume their
responsibilities.

The Federal role in the coastal zones has
grown haphazardly. Closely related func-
tions are discharged by the U.S. Coast Guard,
Army Corps of Engineers, Department of
Housing and Urban Development, a number
of bureaus of the Department of the Interior,
and several other Federal agencies. The Fed-
eral Government sponsors planning activities
in certain coastal areas through river basin
commissions, established pursuant to Title IT
of the Water Resources Planning Act of 1965,
and in certain others through regional com-
missions established under Title V of the
Public Works and Economic Development
Act.

At the Federal level, the Committee on
Multiple Use of the Coastal Zone of the Ma-
rine Council considers the broad aspects of
coastal management and seeks effective and
consistent Federal policies. The Water Re-

sources Council, a cabinet-level coordinating
and planning group analogous to the Marine
Council but chaired by the Secretary of the
Interior, also has an interest in the coastal
zone, although its work 1s primarily directed
to inland waters. But, of ‘course, neither com-
mittee can be concerned with the detailed
management of particular coastal areas.

The diffusion of responsibility has been re-
flected ' within - State ' governments, within
which individual agencies deal directly with
their counterparts at the Federal level. Too
often States lack plans of their own based on
an appraisal of all State interests in their
coastal resources. In these cases, States have
tended only to react to Federal plans.

The States are subject to intense pressures
from the county and municipal levels, because
coastal management directly affects local re-
sponsibilities and interests. Local knowledge
frequently is necessary to reach rational man-
agement decisions at the State level, and it is
necessary to reflect the interests of local gov-
ernments in accommodating competitive
needs.

After reviewing the various alternatives
(see the Panel Report on Management and
Development of the Coastal Zone), the Com-
mission finds that the States must be the
focus for responsibility and action in the
coastal zone., The State is the central link
joining the many participants, but in most
cases, the Statesnow lack adequate machinery
for that task. An agency of the State is
needed with sufficient planning and regula-
tory authority to manage coastal areas ef-
fectively and to resolve problems of compet-
ing uses. Such agencies should be strong
enough to deal with the host of overlapping
and often competing jurisdictions of the
various Federal agencies. Finally, strong
State organization is essential ‘to surmount
special local interests, to assist local agencies



in solving common problems, and to effect
strong interstate cooperation.

In varying degrees, the States possess the
resources, administrative machinery, enforce-
ment powers, and constitutional authority on
which to build. However, they will need Fed-
eral assistance and support, and the Federal
Government must asstre the protection of na-
tional interests in the coastal zone.

The Federal Government cannot and, of
course, should not compel a State to develop
a special organization to deal with its coastal
management problems. However, it can en-
courage such actions, provide guidelines for
the functions of such organizations, facilitate
Federal cooperation with State authorities,
and provide appropriate assistance.

The Commission recommends that a
Coastal Management Act be enacted
which will provide policy objectives for
the coastal zone and authorize Federal
grants-in-aid to facilitate the establish-
ment of State Coastal Zone Authorities
empowered to manage the coastal waters
and adjacent land.

To assist the States in developing coastal
zone management programs, the Commission
proposes that the Federal Government meet
one-half of the operating costs of the new
State Authorities during the first 2 years
of their operation. Matching grants should
be provided for planning studies, either
through funds such as appropriated pursuant
to Section 701 of the Housing Act of 1954 for
State planning, Title III of the Water Re-
sources Planning Act, or through new legis-
lation. Substantial technical assistance can
be provided by Federal personnel. Oppor-
tunities for other Federal assistance, dis-
cussed later in this chapter, also exist under
the Land and Water Conservation Fund Act,
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the fish and wildlife restoration acts, the
Clean Water Restoration Act of 1966, and
urban renewal and economic development
legislation.

Functions and.Powers of the State
Coastal Zone Authorities

The key functions of the State Coastal
Zone Authorities would be to coordinate plans
and uses of coastal waters and adjacent lands
and to regulate and develop these areas. The
Coastal Zone Authorities should draw upon
all available knowledge of the physical, bio-
logical, and economic characteristics of the
State coasts and estuaries. The Coastal Zone
Laboratories recommended in Chapter 2
would support the Coastal Authorities by
conducting research and special studies and
by helping to develop necessary technology.

The great diversity of resources, scope, and
activities of coastal State governments will
prevent adoption of a uniform administra-
tive approach to State Coastal Zone Author-
ities. In some States a single Authority might
appropriately be given jurisdiction over the
State’s entire coast ; in others, several groups
might be established under a single Authority
within a State to deal with separate estuarine
areas. The management of interstate estua-
ries will require agreements to be developed
among adjacent States to delegate at least
limited management authority to an inter-
state body. The form of the State Authority
may vary from a volunteer commission with
a small staff to an agency like the New York
Port Authority with major development au-
thority buttressed by the power to issue bonds.

The guiding principles for the Authorities
should include the concept of fostering the
widest possible variety of beneficial uses so
as to maximize net social return. When neces-
sary, public hearings should be held to allow
all interested parties to express views before




The form of @ State Coastal Zone
Authority might range from.a
volunteer commission with a small
staff to w major agency ‘like the
Port.of New York Authority.

actions are taken or decisions are made chang-
ing or modifying the coastal zone. All infor-
mation and actions should be a matter of
public record.

The Coastal Zone Authority should be or-
ganized to prevent domination by State agen-
cies charged with narrower responsibilities.
However, the Authority will have to work
closely with other State agencies to achieve
the objectives of its plan, because the activ-
ities of these other agencies in promulgating

conservation and fishing regulations and wa-
ter quality standards, for example, signifi-
cantly affect coastline and offshore water use.
Procedures must be established within each
State to ensure that the actions of other State
agencies are consistent with Authority-ap-
proved plans. To strength the Authority, the
Federal Government should consider with-
holding grant-in-aid assistance from any
project which contravenes plans of the Coast-
al Zone Authority.



The channel and harbor improvements fi-
nanced by the U.S. Army Corps of Engineers
are important components of the local coastal
zone plan. Such improvements currently are
approved by State Governors, who would
benefit in making these decisions from expert
advice of the proposed State Coastal Zone
Authorities.

The Commission recommends that Fed-
eral legislation to aid the States in estab-
lishing Coastal Zone Authorities not im-
pose any particular form of organization
but should require that approval of each
grant be contingent on a showing that the
proposed organization has the necessary
powers to accomplish its purposes, has
broad representation, and provides ade-
quate opportunities for hearing all view-
points before adopting or modifying its
coastal development plans.

The magnitude of coastal problems varies

with the nature of the area ; therefore, so will -

the powers necessary to carry out the plans.

In certain relatively undeveloped areas, only

planning will be required, but in others the

entire range of State powers will be needed

to preserve resources of statewide and na-

tional importance.
The following powers should be available

to the typical Coastal Zone Authority :

® Planning—to make comprehensive plans
for the coastal waters and adjacent lands
and to conduct the necessary studies and
investigations

® Regulation—to zone; to grant easements,
licenses, or permits; and to exercise other
necessary controls for ensuring that use of
waters and adjacent lands is in conform-
ance with the plan for the area

® Acquisition and eminent domain—to ac-
quire lands when public ownership is nec-
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essary to control their use (Condemnation

procedures should be used if necessary.)
® Development—to provide, either directly

or by arrangement with other govern-
ment agencies, such public facilities as
beaches, marinas, and other waterfront de-
velopments and to lease lands in its juris-
diction, including offshore lands.

Zoning, easements, and licensing are effec-
tive instruments by which local government
and private activity can be regulated in ac-
cordance with the approved plan. (The Panel
Report on Management and Development
of the Coastal Zone discusses a variety
of regulatory mechanisms.) In most places
zoning powers have been yielded by the
States to local jurisdictions. In such cases,
the States may have to act to regain the zon-
ing power for coastal areas. Water use zon-
ing represents a practical and effective
management tool for managing potentially
conflicting uses. However, procedures by
which shoreline and water zoning is coordi-
nated present sensitive problems for each
State.

States also may require that permits be
granted for coastal land and water use. Per-
mit systems are employed now by many
States to govern the construction of fish
weirs, culture of oysters, excavation of
gravel, and similar activities. Permits might
be required for docking facilities, marinas,
housing developments, and other construc-
tion.

Additionally, it may be desirable to dele-
gate to the State Coastal Zone Authorities
certain regulatory functions of Federal agen-
cies, such as reviewing proposals for con-
struction in navigable waterways and advis-
ing Federal construction agencies.

Regulation will not always suffice to pre-
serve the benefits of access to the coast for all
the people within the State. For this pur-
pose, the States should acquire outright own-
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ership of lands, using condemnation proce-
dures if necessary. If the coastal area in
question can meet only the needs of the local
population, the local government should ac-
quire the land if regulatory and other means
prove inadequate.

Federal assistance for coastland acquisi-
tion is available through several existing pro-
grams, and the State Authorities should work
through established channels to utilize this
assistance insofar as possible. The enhanced
opportunities provided by recent legislation
augmenting land acquisition funds with rev-
enues. from outer continental shelf leases
should be exploited fully. Current legisla-
tion, however, makes limited provision for
acquiring - wetlands - having mno recreation
benefit. To increase the availability of funds
to acquire and set aside wetlands for future
use,

The Commission recommends that the
Land and "Water Conservation Fund be
meore fully utilized for acquisition of wet-
lands and potential coastal recreation
Iands. Legislation should be enacted au-
thorizing ~Federal guarantees . of  State
bonds. = for wetland acquisition  when
necessary to implement the coastal man-
agement plan.

In the Commission’s view, States will re-
spond vigorously to a Federal initiative to as-
sist in the establishment of State Coastal Zone
Authorities. There is growing evidence that
the States are ready to act. In the San Fran-
cisco Bay area and in Nassau and Suffolk

“ounties of Long Island, New York, local
planning commissions have recommended the
formation of State authorities similar to
those recommended by the Commission.
Measures taken by California, Oregon, Wis-
consin, and Florida exemplify the public

concern for planned ‘management of coastal
waters:

Management in Interstate Estuaries

Estuaries or coastal waters of concern to
more than one State—for example, the Dela-
ware and Chesapeake Bays or Lake Michi-
gan—can pose special problems. Without un-
derestimating the potential difficulties, the
Commission is persuaded that in most cases
sound planning and management undertaken
by one State probably will not differ greatly
from that undertaken by an adjacent State.
When differences do arise, they may be set-
tled by direct negotiations between the parties
concerned or by the establishment of ad hoc
interstate committees or an interstate com-
mission or compact. Strong Coastal Zone Au-
thorities representing the variety of State
interests will facilitate such agreements. The
Commission believes that such interstate
agreements “are preferable to:coordination
through river basin commissions in which the
Federal Government is a member. Not hayv-
ing management or enforcement authority,
such commissions can only plan and advise.

The Federal Role in the Coastal
Management System

The Federal Government has strong in-
terests in the effective management of a
State’s coastal waters. First, a number of
Federal agencies operate in the coastal waters
and sometimes profoundly affect their use.
As a contributor to the problem, the Federal
Government has to share in the responsibility
of coastal management. Second, the Federal
Government must ensure that such vital Fed-
eral interests as navigation and military secu-
rity are not endangered by State actions and
that the general national interest in effective
coastal planning is protected. It is in the Na-
tion’s interest to understand the natural proc-
esses occurring in the nearshore environment




A tourist enjoys the National Park
Service's underwater rail at:Buck
Island, the Virgin Islands. Pro-
viston ‘of. such recreational facilitics
is part of the Nation’s broad-
ranging interests in the coastal gone.

in order to predict and to control man’s effects
on this environment. A related objective. is
to protect and even to restore the environ-
ment,

The multiplicity of Federal interests calls
for Federal review of proposed State plans
and their implementation and for Federal
intercession if a Coastal Zone Authority fails
to safeguard national interests. The Federal
Government should not make decisions. for
the State Authority, but it should oversee the
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Authority ‘and withdraw funding support
and delegation of specific Federal functions
if the Authority performs inadequately.

Federal - review is possible at several
stages—when the State first proposes a par-
ticular type of management authority ; when
the comprehensive coastal plan is submitted
by the Authority; and, if the plan is ap-
proved, when further grants, contracts for
acquisition and development, or bond guar-
antees are proposed.

Federal vesponsibilities for dealing with
State Authorities should be centralized to as-
sure that the Federal (overnment speaks
with a single voice on coastal zone matters.
The Commission concludes ‘that the new
National Oceanic and Atmospheric Agency
(NOAA) would offer a broader and more
balanced perspective in meeting competing
use problems than an alternative agency. In
addition, the new agency could assist the
State Authorities in research, environmental
monitoring, safety, and enforcement func-
tions. NOAA’s commitment to more effective
use of the seas would be fully compatible
with the mission of the Coastal Zone Au-
thorities.

Coordination of Federal and State roles
must be especially close in relating the navi-
gation and flood control programs of the U.S.
Army Corps of Engineers and the resource
management programs of the Department of
the Interior to the plans of the State Coastal
Zone Authorities. For example, the Authori-
ties’ land and water use plans must be con-
sigtent with coastal water quality standards
established by State pollution agencies under
the cognizance of the Department of the In-
terior. The Department of the Interior’s
continuing recreation, wildlife, and minerals
development plans in coastal areas must be
accommodated by State Authorities in their
planning, regulatory, land acquisition, and
development functions.
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The Commission believes it important
that the Congress assign planning, coordina-
tion, and management for coastal zone
beyond State jurisdiction to a single Federal
agency. The Federal planning and manage-
ment role would be analogous to that exer-
cised within the limits of State jurisdiction
by the Coastal Zone Authorities. This as-
signment should complement the specialized
responsibilities of the Bureau of Land Man-
agement, the Federal Water Pollution Con-
trol Administration, and the U.S. Army
Corps of Engineers and should not modify in
any waythe overall responsibility of the De-
partment of State for the Nation’s foreign
affairs.

The Commission recommends that:

e The National Oceanic and Atmospheric
Agency administer the grants in sup-
port of planning and enforcement
activities of the State Coastal Zone
Authorities. It should be empowered to
revoke or withhold the grants if the
Autherities are not acting in compli-
ance with plans NOAA has approved.

e All Federal agencies providing grants-
in-aid to States or engaging in coastal
activities review their projects for con-
sistency with plans of the State Coastal
Zone Authorities.

e NOAA assist the States in an effort
to resolve problems resulting from the
divergent objectives of other Federal
agencies.

e NOAA develop and continually update
its plans for the development and wuse
of coastal areas not within State juris-
diction and coordinate the activities of
other Federal agencies in these areas.

information Needed for Coastal
Zone Management

The coastal zone’s many uses, occurring
within a complex and delicately balanced
biophysical system, will challenge the Na-
tion’s capacity for effective planning and
management. To establish an adequate basis
for decision making, there is a need for broad
surveys to establish basic national inventory
information, there is a need for continuous
and detailed studies of specific local condi-
tions, there is a need for trained personnel,
and there is a need for determining precise
jurisdictional boundaries.

State Boundaries

Controversy persists regarding the loca-
tion of the baselines from which to measure
the territorial sea and areas covered by the
Submerged Lands Act of 1953. Fixing these
lines will be difficult and contentious, because
valuable rights are at stake. The Supreme
Court of the United States now has before it
a dispute between the United States and Lou-
isiana involving $1.1 billion in mineral lease
payments. In California, the oil rights to ap-
proximately 500 acres of offshore land were
leased at $10,000 an acre; the rights are in
contention because of disagreement about
whether a low-lying reef some yards offshore
is sufficiently high to be considered part of
the coastline. It has been estimated that of the
18 seaward lateral boundaries between the
States, only 4 are substantially defined.

Tt is important, too, that the boundaries be
fixed once and for all in terms of geographic
coordinates that can be portrayed on maps,
rather than in terms of distances from the
coasts. This would avoid the problem of base-
lines changing due to tidal effects, floating is-
lands, migrating sandbars, and the deposit
of riverborne sediments.




The = Commission recommends that the
Congress establish a National Seashore
Boundary Commission te fix the baselines
from which to measure the ferritorial sea
and areas covered by the Submerged
Lands Act of 1953 and to determine the
seaward lateral boundaries between the
States. The boundary lines should be de-
scribed in terms of geographic or plane
coordinates for each State. The delermi-
nations of the Boundary Commission
should be subject to appropriate judicial
review,

Surveys and Inventories

Acquisition of better information about the
physical, economic, and biological character-
istics and potentials of the coastal zone is a
first. step toward more rational management.
Survey information is needed nationally so
planning for local development may sup-
port national objectives and be related real-
istically to national priorities. These data will
provide the basic framework for more de-
tailed State plans,

Because the many uses of the coastal zone
are interdependent, there should be a single
inventory -embracing all  aspects of coastal
development. Port improvements and dredg-
ing plans then could be developed with due
regard for their effects on fisheries and rec-
reation. The physical attributes of the coastal
zone would be considered in the relation to
economic and ecological implications.

However, a totally comprehensive analysis
of national coastal potentials appears beyond
present capabilities; the task is simply too
large and complex for a total approach. In-
stead, it is more realistic to pursue studies of
port. development, recreation, shoreline ero-
sion, pollution, and estuarine ecological char-
acteristics separately but in coordination with
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one another, Three broad surveys are either
underway or have been proposed: an estua-
rine inventory, a coastal erosion study, and
a ports and harbors study.

The Commission recommends that the
National = Oceanic  -and: Atmospheric
Agency participate in major coastal sur-
veys, identify areas of common interest,
and coordinate plans to avoid overlap and
incompatibilities. :

FEstuarine Inventory

A survey of estuaries was authorized by the
Congress in the Clean Water Restoration Act
of 1966. This broad survey is being conducted

by the Federal Water Pollution Control Ad-

ministration of the Department of the Inte-
rior. Public Law 90-454, passed by the
Congress 1n 1968, further extended the scope
of the Department of the Interior’s estuarine
study to include a complete inventory of the
Nation’s estuaries (including the Great
Lakes), their present uses, their ecological
characteristics, and their potential in order
to determine the desirability of acquiring
estuarine wetlands for public use. This study
is to be made by the Fish and Wildlife Serv-
ice. The 1966 Act requires that the Secretary
of the Interior submit to the Congress no
later than Jan, 80, 1970, a report of his study
and recommendations for legislative action.
The report is to include recommendations
regarding the feasibility and desirability of
establishing a “nationwide system of estua-
rine areas, and the terms, conditions and au-
thorities to govern such a system.”

The two estuarine surveys under the Secre-
tary of the Interior should be complementary.
Tor the surveys to be fully useful, their eval-
uation of conservation, land acquisition, and
pollution problems should take account of
commercial, industrial, recreational, and resi-
dential uses.



The Army Corps of Engineers is engaged in both beach restoration
projects and shoreline erosion studics: the wave experimentation
tanl permits testing types of groins; a dredge (upper right of top
photograph) pumps sand vie pipeline to an eroded beach.




The studies provide an opportunity to iden-
tify areas that should be reserved in an undis-
turbed state for studying the ecology of dif-
ferent natural regimes. Baseline studies of
such areas must be made against which to
measure changes occurring over the years,

The Commission recommends that the
estuarine studies being conducted by the
Department of the Interior identify areas
to be set aside as sanctuaries to provide
natural laborateries for ecological investi-
gations.

Coastal Erosion

Erosion of beaches and shorelines consti-
tutes a serious national problem. Of the
100,000 miles of shoreline of the coastal zone
States, the U.8. Army Corps of Engineers
estimates that approximately 50,000 miles are
vulnerable to erosion and require attention.
The most critical areas are the shorelines of
New Jersey, Florida, Texas, southern Cali-
fornia, and southern Lake Erie.

Public Law 90-483, approved Aug. 13,1968,
authorized the Corps of Engineers to conduct
a $1 million study of national shoreline ero-
sion. The 8-year study will deal with overall
problems of beach erosion and will include
surveys of State and local activities, types of
remedial action possible, and preliminary
cost estimates of such action. The Corps also
proposes to expand the program initiated in
1965 to identify offshore deposits of material
suitable for fill and beach restoration.

The Federal Government appears to be
assuming the greater share of costs in proj-
ects involving shoreline protection, although
benefits may be disproportionately local. Be-
cause the study undoubtedly will lead to rec-
ommendations for action programs to remedy
shore erosion problems,

65

The Commission recommends that the
Corps of Engineers beach erosion study
include reexamination of the system for
justifying = projects and formulas for
Federal-local cost-sharing.

Ports and Harbors

Marine transportation technology is in a
period of rapid change. The two most dra-
matic developments—bulk carriers of enor-
mous size and cargo containerization—have
important implications for the Nation’s sys-
tem of ports and harbors. A third develop-
ment, the introduction of high-speed, local-
service hydrofoils and hovercraft also will
affect port facilities. Responsibilities for ac-
tion are shared by Federal, State, and local
governments and the private sector, but sur-
veys and overall planning for a national port
system to accommodate change are chiefly
Federal responsibilities.

In the early years of U.S. history, the
major coastal cities were built around ports.
Although an active port continues to contrib-
ute to the economy of a city, the maintenance
of a major port in every major coastal city
is no longer justified. With the increasing
specialization of marine transportation, the
concept of a port as a point at which all kinds
of cargoes are assembled, loaded, and shipped
needs revision. In the future, oil, other bulk
cargoes, containers, and package cargoes are
likely to find their separate gateways to the
sea.

Drafts of 70 feet or more, which charac-
terize the new generation of supertankers,
will necessitate the development of new chan-
nels and offshore docking facilities. The ship
channels in only about 10 percent of the Na-
tion’s ports are now greater than 40 feet

deep.
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Serious obstacles will be encountered in
deepening the = Nation’s waterways. For
example, the tunnel recently built across the
mouth of Chesapeake Bay is only 60 feet be-
low low water. In New York harbor, dredg-
ing the channel deeper than the 45-foot depth
means removing bedrock at a cost of about
$20 a cubic yard as compared with about $1
for the softer sediments. In the east Texas
area, the shallow and flat continental shelf
would require that existing channels be ex-
tended 28 miles to dredge them to 50-foot
depths and an additional 80 miles to reach
70-foot depths. In other locations such as
Philadelphia and Boston, the disposition of
spoils from dredging is a major problem.

Finally, there are risks which must be
weighed in bringing a 100,000-ton tanker into
a crowded harbor area. But offshore docking
also involves risks and high costs which must
be weighed against the alternatives of dredg-
ing to accommodate the increasing drafts of
bulk carriers.

The new container vessels pose a different
kind of problem. The hearts of major cities
already are clogged with vehicles. A port
for container ships in the heart of the city
adds to the traffic problem and to the cost of
transporting goods out of the port.

Air cushion vessels and hydrofoils are not
likely to become much involved in major
cargo movements, but they do promise to as-
sume an increasing role in short haul cargo
and passenger transportation. Their high
speeds and other operational characteristics
will require traffic lanes to separate them from
commercial - shipping ~and other = harbor
activities.

Stock must be taken now of future trends in
shipping and the Nation’s requirements for
major ports, offshore terminals, and other
facilities for marine commerce. Such a study
also should examine the Federal-local cost-
sharing formulas. Traditionally, the Federal

Government has borne much of ‘the cost of
channel maintenance and harbor develop-
ment. In accordance with its general view
that the States must have more authority and
must take more responsibility for the devel-
opment of the coastal zones, the Commission
concludes that the States should be stronger
participants in planning, developing, and
funding future port developments.

The Corps of Engineers, with the Commit-
tee on Multiple Use of the Coastal Zone of the
National Council on Marine Resources and
Engineering Development, is conducting an
initial factfinding study of port moderniza-
tion in cooperation with other Federal agen-
cles, port authorities, and appropriate State
and local interests.

The lead agency for the conduct of any en-
suing study should be selected with care. An
agency having a mission associated with the
construction of port facilities: may not be a
wise choice, because a mission viewpoint can
distort,  value judgments. Transportation
should be examined as a total system and not
just as ships and docks. The Corps of Engi-
neers, Maritime Administration, Fconomic
Development Administration, and Coast
Guard all have obvious advantages and dis-
advantages as lead agencies.

The Commission recommends that a ma-
Jjor interagency study of the Nation’s port
and waterways system be initiated under
the  leadership of the Department of
Transportation with the assistance of
other interested agencies.

One of the results of such a survey might
be “a National Project: for Harbor Devel-
opment such as that recommended in the
Panel Report on Marine Engineering and
Technology.



Continued Monitoring and Research

A concentrated, comprehensive effort to
survey coastal zone resources will gather basic
data and help to rectify years of inattention.
However, it will not meet the need for. de-
tailed, specific understanding of local oppor-
tunities and problems. Meeting these needs
requires systems for continued monitoring of
coastal zone phenomena and vigorous sup-
port for basic and applied research in local
areas.

Understanding the complex and often sub-
tle. biological and physical relationships and
interactions-of ‘the ‘coastal zone is not easy.
Although * understanding - has. “improved
markedly in the past 20 years, the accelerated
pace of man’s activities has increased both
the complexity of the coastal zone system and
the urgency for greater understanding,

Too often, actions have been based on igno-
rance. Water from the Santee River in South
Carolina, -for ‘example, was diverted to the
Cooper River to provide a source of hydro-
electric- power. The increased flow of the
Cooper River into Charleston harbor altered
the circulation of that harbor, with the result
that the amount of necessary dredging from
the channel has increased from 100,000 cubic
yards to 10 million cubic yards annually.

Sometimes planning is more foresighted.
A recent study revealed in advance that a
flood “control: program which would have
eliminated the seasonal variation in the flow
of the Susquehanna River also would pro-
duce changes in circulation of Chesapeake
Bay, increase its pollution problems, and per-
haps destroy a part of its oyster fisheries.

However, there well may be possibilities
for beneficially manipulating estuarine dy-
namics. It may be desirable in some places
to store and release river water; divert huge
volumes; or radically alter channels, currents,
and tides. But proponents of such bold new
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proposals must be able to evaluate in advance
the total results of the changes. Opponents,
often motivated by reasonable fear of the un-
predictable consequences,  might ‘alter their
position if sufficient knowledge permitted ac-
curate prediction and evaluation of all results.

Research Needs

The urgent need to predict precisely and
confidently the consequences of using and
modifying the coastal zone makes it essential
to focus coastal scientific and engineering
capabilities. The proposal advanced in Chap-
ter 2 for a network of Coastal Zone Labora-
tories is designed to achieve the needed focus.

There must be continuous interaction
among - the Federal laboratories and ‘the
Coastal Zone Laboratories. The laboratories
of the Fish and Wildlife Service, the Federal
Water Pollution  Control - Administration,
and the Coastal Engineering Research Cen-
ter of the Corps: of Engineers: must work
closely with the Coastal Zone Laboratories.
Although problems differ from area to area,
there also are many common classes of prob-
lems. A complex computer simulation:model
developed for one estuary may have more
general applicability to others, The laws gov-
erning turbulent diffusion processes are the
same, even though their application may vary
considerably from case to case.

Anexample of a cooperative research pro-
goram has been initiated in the Chesapeake
Bay, wherethe Corps of Engineers is prepar-
ing a three-dimensional model of the bay on
a horizontal scale of 1:1,000, The model will
aid in developing a mathematical procedure
for predicting the effects of modifying nat-
ural circulation. Other Federal laboratories
and university groups are participating in
the project.

The inexorable trend toward more inten-
sive use of the coastal zone is generating new
research requirements throughout the Nation.
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The present level of funding support for such
research, estimated at no more than $25 mil-
lion annually from all sources (excluding
fisheries projects), is inadequate. Additional
funds and talent must be enlisted.
Developing the knowledge and techniques
for maximizing the productive uses of the
coastal zone is of such great importance that
it cannot be left to a scattered and frag-
mented effort. Greater focusing of the di-
verge groups concerned with coastal zone re-
search and development. is needed to ensure
that no significant gaps oceur in the national
effort and that personnel, facilities, and fiscal
resources are utilized most efficiently,

The Commission recommends. that:

e Federal and State agencies with coastal
zone responsibilities provide more ade-
quate support for scientific and engi-
neering research on coastal problems.

e The National Oceanic and Atmospherie
Agency take the lead in identifying and
funding the diverse research programs
needed to solve the problems of the
coastal zone.

Monitoring Needs

State and Federal fisheries and pollution
agencies need continuously updated data on
water quality, flow, circulation, salinity, and
biological content ; beach erosion and siltation
must be monitored in order to detect changes
before excessive damage is done. Fiffective
management of the coastal zone will require
monitoring of such social and economic in-
dicators as recreation usage and fisheries
production.

Responsibility for monitoring systems cur-
rently is widely dispersed and in many re-
spects is unclear. The Geological Survey, in
collaboration with the FWPCA, operates

more than 200 stations to monitor river in-
flow to estuaries and obtains water quality in-
formation at more than 100 coastal stream
sites. Information from this network is
supplemented by data from the Corps of En-
gineers, the Coast Guard, and the Environ-
mental Science Services Administration. The
Environmental Science Services Administra-
tion is primarily responsible for monitoring
estuarine tides and currents. The Public
Health Service and the Atomic Energy Com-
mission have supported limited monitoring
and special studies of estuarine circulation
to meet their special needs. State agencies
and universities have deployed still addi-
tional equipment in selected areas.

Little attention has been directed to devel-
oping instrumentation for monitoring estua-
rine parameters, and a special effort under
Federal leadership is needed to meet the
needs.

The Commission recommends that the
National = Oceanic ~and ~ Atmospheric
Agency in cooperation with other Federal
agencies develop the necessary monitoring
instrumentation for the coastal zone.

Trained Personnel

Improved understanding and management
of coastal areas requires attracting and train-
ing personnel to carry forward expanded
programs. The essential need is to expose per-
sons from a variety of backgrounds to the
specific problems of estuarine and coastal in-
teractions and to -develop programs -em-
bracing many disciplines. Coastal zone prob-
lems are not, limited to the natural sciences
but encompass the engineering and social
sciences as well.

The relationship of the basic and applied
research programs in universities to State
administrative groups varies from State to



State. Regardless of the form of the relation-
ship, the existence of a strong research-
oriented university group should bolster the
State’s administrative ability to formulate
plans, to execute a rational policy, and to as-
sist in the training and orientation of man-
agement personnel. Successful coastal zone
management will require increased capabili-
ties within State governments and improved
understanding by ‘the general public. Most
problems of alternative uses involve value
judgments which should be reached by demo-
cratic processes. The expert can provide in-
formation regarding the consequences of the
alternatives, but he can seldom provide a
complete answer. The officials responsible for
action-must be sufficiently trained to under-
stand the significance and the limitations of
the information available.

The Commission recommends that the
National Oceanic and Atmospheric Agen-
cy (National Sea Grant Program) encour-
age universities affiliated with Coastal
Zone Laboratories to provide for assist-
ance to State officials on coastal issues and
for their training.

The-effects of heating coastal waters with the dischorge waters from
targe-soale nucltear powerplants muyst be carefully considered in

any coasiel zone monaggement system.
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Opportunities for Coastal Developmient

A management system for the coastal zone
provides only a framework within ‘which de-
velopment may take place." The ‘full poten-
tial of the coastal zone will be realized only
when science and technology are coupled with
imagination and sound management to make
existing uses more efficient and to introduce
new beneficial uses.

Moving Coastal Operations Offshore

Particular attention must be directed to
projects which will relieve pressures on shore-
line 'space and reduce the risk of disastrous
accidents and storm damage.

Systems are being developed by the oil in-
dustry - for underwater storage of crude oil
and petroleum products, and the potential of
such systems for storage of other bulky or
dangerous products should be investigated.

Offshore and underwater cargo facilities
may -provide attractive *alternatives to ex-
pensive dredging of channels for new, deep-
draft vessels. The need for docking facilities
for completely submerged transport systems
may emerge in the near future, The Federal
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Government:has an interest in supporting
these developments.

The feasibility of construction of large-
scale underwater nuclear . power facilities
should be investigated with the aim of allow-
ing valuable shore land to be used for other
purposes, minimizing the effects of any pos-
sible accident, avoiding harmful thermal pol-
Iution, and perhaps enriching coastal waters
by creating upwelling of nutrients A Na-
tional Project to construct an experimental
submerged nuclear plant for continental shelf
operations is outlined in Chapter 4.

Opportunities for shifting transportation,
storage, and power generation functions off-
shore are sufficiently near at hand and com-
pelling to the national interest to warrant
specific attention.

The Commission - recommends that the
National Oceanic and Atmeospheric Agen-
¢y, in collaboration with the Department
of Transportation, the U.S. Army Corps of
Engineers, and the Atomic Energy Com-
mission, support feasibility studies and
fundamental engineering relevant to the
development of offshore terminals, storage
facilities, and nuclear power plants.

Special Attention to Recreation

Outdoor recreation is becoming a massive
rush to the water; spearfishing and scuba
diving have introduced new forms of recrea-
tion into the sea, and the future may see
recreation diving from underwater habitats
and touring in glass bubbles and small sub-
marines,

Establishment in 1962 of the Bureau of
Outdoor Recreation in the Department of the
Interior stimulated the inventory and plan-
ning of the Nation’s recreation resources.
Twenty-two national parks, seashores, lake-
shores, and monuments are managed by the
National Park Service, of which 14 have been

acquired since 1958, Ten more are under
study.. Some States—for example, Oregon
and California—also have made good prog-
ress recently in providing marine recreation
opportunities. However, many. States still lag
in acquiring access to shoreline.

Identifying recreation potentials and re-
quirements necessitates qualitative judg-
ments which usually are exercised best at the
State or local level. However, recreation plan-
ning must accommodate more than simply
local interests; “unique -areas must be. pre-
served as.a national resource.

The public demand for marine recreation
requires that governments be alert to new
recreation opportunities as a byproduct of
other projects. The Federal Government can
agsist through grants-in-aid for urban re-
newal, model cities, and land and water con-
servation. The standards for such grants and
for direct Federal programs should encour-
age development of recreation facilities as
an integral ‘element of such activities.

The Commission concludes that Federal,
State, and local governments should take
steps to require provision for public access
to the waters in many of the private devel-
opment projects along ‘the shore. Land fills
which often provide the means for shoreline
construction may adversely affect a resource
that belongs to all of the people. Conse-
quently, approval for such private develop-
ment land fills can properly be conditioned
upon the requirement that the developer
compensate for filling in wetlands by pro-
viding access to the public for the use of ad-
jacent waters. The developer in certain cir-
cumstances might be required to build a road,
a dock, or a picnic ares that would be open to
the general public.

Added recreational shoreline near urban
areas may be provided by developing arti-
ficial islands and embayments to increase
ocean frontage. Vigorous programs to abate
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Marine Parls in the United States

pollution or to cordon off recreation areas
from polluted waters (as has been done in
Cleveland) offer a means to recover usable
beaches near the cities. Shore areas of mili-
tary reservations, frequently located on prime
land, “might be opened for limited public
use. The use of easements, permits, rights-of-
way, and zoning for access to urban shore-
lines should be explored.

Urban renewal and port development also
provide opportunities to make urban water-
fronts available for recreation. In planning
port facilities, for example, provision could
be made for observation galleries enabling
the public to view dockside operations. As
new transportation technology renders some
ports obsolete, the space may be used for

recreation facilities. Such opportunities need
to be identified and specific plans developed
in advance. These actions could be accom-
plished by the exercise of the powers recom-
mended for the proposed State Coastal Zone
Authority.

The Commission recommends that pro-
vision for ‘public recreation and - public
access to the water in urban areas be in-
cluded in the planning of large-scale in-
dustrial . projects, new beach shoreline,
and - transport facilities. Furthermore,
Federal funding and grants-in-aid should
be conditioned upon provision of such pub-
lic recreation and access as well as main-
tenance of water guality.
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A Plan for “Seasteads”

Finally, coastal zone policies should recog-
nize the desirability of providing an outlet
for the energy and innovative talent of in-
dividual entrepreneurs. There are many ways
in which these energies might be applied, in-
cluding aquaculture projects and underwater
tourism. Under existing law, uncertain and
cumbersome procedures for approval of such
enterprises effectively foreclose them in most
States. Simple, inexpensive procedures are
needed to permit individuals and small com-
panies to lease submerged real estate and
water rights when consistent with the overall
plan of the State Coastal Zone Authority.
State action is required most urgently for de-
velopment within internal and territorial wa-
ters. As development extends farther offshore
and. international legal arrangements are
clarified, leasing to permit diversified, non-
extractive seabed activities may become
feasible.

The suggestion has been made that under-
water leases might capture some of the ex-
citement and public interest ignited by the
Homestead Act of 1862. Such ‘“‘seasteads”
might be offered for extended periods on at-
tractive terms, contingent upon the useful
development of the marine tract in a manner
that would safeguard necessary navigation,
fishing, and other uses of the superjacent
waters and would be integrated with the over-
all plan for development of the coastal zone.
Oil, gas, and mineral rights would not be
conveyed through a “seastead” plan.

The Commission recommends that States
develop procedures to permit the leasing
of offshore areas for new uses consistent
with the overall plan of the State Coastal
Zone Authorities for the development of
these areas,

The Poliution Problem

Pollution in the coastal zone prevents ef-
fective use of the waters and threatens their
future. Understanding pollution effects is a
prime concern of science; controlling the
disposition of pollution is a challenge to
engineers.

Man easily surpasses nature in energy and
inventiveness in polluting the environment,
A river may abrade its banks and muddy
the downstream waters; a hurricane may dis-
rupt & shoreline and bury a few acres of shell-
fish under the debris. But it takes a man to
create. the devil's brew of pollution—oil
spreading into the ocean from a stricken
tanker, phosphates from washday detergents
leaching into the estuaries, phenol and cya-
nide streaming from industrial processing
plants, waste-laden effluents pouring from
some sewage treatment plants:.so poorly de-
signed or so badly operated that they are
barely worthy of their name. Pollution in one
sense is-a measure of -affluence. A higher
standard-of living, more efficient farming,
more complex industry, more diverse leisure
activities—all these represent greater capa-
bilities to pollute. Although pollution can be
minimized, it probably can never be elimi-
nated completely.

The :disposition ~of . wastes. in estuaries
and offshore waters is both a major economic
use of the oceans and, at the same time, a
growing national disgrace. Every body of
water can assimilate certain amounts and
kinds of waste products, but every body of
water, including the ocean, has a limit. The
pollution load in many coastal waters already
has exceeded the limit. An estimated 1.2 mil-
lion acres (8 per cent) of the Nation’s shell-
fishing grounds have been declared unsafe
for the taking of shellfish for human con-
sumption. The pollution load still is grow-
ing. Industrial pollution alone is increasing
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To provide its residents with a place to swim, the city of Cleveland
has fenced and chlorinated a section of polluted Lake Erie.

at a rate of 4.5 per cent per year despite
abatement efforts.

The Commission could not review compre-
hensively all aspects of the very large and
multifaceted pollution problem which ex-
tends up our rivers and into the soil and air,
penetrating almost every aspect of our
national life. The problem of pollution must
be viewed and combatted in the context of a
total waste management system—a task
which extends beyond the Commission man-
date and the Commission urges that this
broader task be assumed by others. The Com-

mission, however, has sought to identify the
principal characteristics of the problem as it
affects the marine environment and to ad-
vance recommendations to deal with those
aspects of pollution unique to the coastal zone

and the sea.

Characteristics of Coastal Zone Pollution

The Great Lakes and oceans are the final
receptacle for most of the Nation's wastes.
Pollutants carried down the rivers or de-
posited directly from the shores may be
trapped permanently within the estuarine
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system and may work damage that cannot be
repaired. Estuarine pollution hasa more far-
reaching, although perhaps less visible im-
pact on our national life than the pollution
of streams-and rivers. Action to abate oceantc
and -lake pollution has-lagged hehind the
abatement of river pollution, because marine
problems are more complex.,

Marine pollution takes many forms. Munie-
ipal sewage, a notorious source, still is one of
the simplest to treat, although the waste
treatment proplem is becoming increasingly
complicated. Industrial wastes are difficult to
treat. In many cases, sewage treatment plants
are “of 'mo use, because certain - industrial
wastes neutralize the chemicals used in the
treatment process. However, industrial wastes
are generated at known and fixed locations,
and at least they can be identified by source.

The most difficult pollution control prob-
lem is ‘posed by wastes which do not: come
from a pointsource: chemicals spread on icy
roads;: pesticides, herbicides, ‘and: fertilizers
sprayed in-fields; lead oxide in the exhaust
of -automobiles. These also find their way to
streams, to rivers, and eventually to the ocean
in ever larger amounts. Some experts think
that such pollutants are even more danger-
ous than the more readily identified munici-
pal and industrial ‘wastes, but data to evalu-
ate this view are grossly inadequate.

Physical modifications also may be classed
as pollutants. Physical changes may be benefi-
cial or deleterious. The heating of coastal wa-
ters by the electric power industry provides
an example, Warmer water may improve an
area’s recreation potential, and it also may
stimulate aquaculture programs. However,
increased temperature decreases the oxygen-
carrying capacity of the water and may
change the ecology of the area,

Quite often marine activities pollute the
marine environment. A dredging operation

pollutes the water as it stirs up the bottom
silts. Oil spillages and boat toilets are two
of the most publicized sources of marine pol-
lution. There are more than 12,000 oil wells
off the U.S. coasts, and the number is increas-
ing by more than 1,400 per year. Despite the
careful safety measures of the industry, well
blowouts, pipeline leaks, operator careless-
ness, and storm damage still can cause serious
damage. The total number of boats with
toilets in the United States is estimated by
the  Department ‘of the Interior to be. 1.8
million.

One of the least understood processes of
pollution is the manner in which organisms
concentrate pollutants. In a natural environ-
ment, oysters accumulate zine and copper in
concentrations several million times greater
than found in sea water. Marine animals also
may concentrate manmade chemicals. Con-
centrations of DDT have been found in com-
mercially important fish. Excessive levels of
radioactive phosphorous have been found in
seagulls off the mouth of the Columbia River;
the phosphorous was traced to nuclear plants
at Hanford, Wash., 800 miles upstream. Sig-
nificant quantities of a known cancer-causing
petroleum derivate have been found in mus-
sels in France.

To many the oceans are the ultimate re-
pository of all pollutants. The oceans’ ability
to assimilate waste material is immense; for
every person on earth there is the equivalent
ocean volume of one square mile, 500 feet
thick. But the oceans are not infinite, and
they must not be considered the ultimate solu-
tion for waste disposal problems.

Objectives for Pollution Contrel

The first signs of pollution in a body of
water are rather subtle, and a strong public
reaction usually does not set in until pollu-
tion becomes intolerable. By this time, it is
very difficult to slow down the process, let




alone reverse it. This is the situation today
in ‘some of ~our Great Lakes and some
estuaries.

The level “of acceptable water quality is
determined - partially by the -use -society
wishes to make of the water. If the water is
to be used only for commerical ‘transporta-
tion, perhaps people can even tolerate its eu-
trophication. However, accelerated eutro-
phication, as exhibited in Lake Erie, must be
avoided if residential and certain recreational
use is to be made of the shoreline. For the
waters themselves to be suitable for swim-
ming, the standards must be even higher. To
be useful as a nursery for marine life, the
water must be still purer, Finally, if selected
marine preserves are to be safeguarded for
future ecological studies, at least the major
effects of man must be eliminated from these
areas.

The requirement in the Water Quality Act
of 1965 that each State must prepare water
quality standards for its rivers and coastal
waters recognizes the need to consider prac-
tical trade-offs in establishing objectives for
pollution control. Standards, adopted to
water use 1n the 1970’s, have been prepared
by the 50 States, and the Department of the
Interior is completing its review of them.

The State Coastal Zone Authorities and
Coastal Zone Laboratories can be of great
assistance to governments in maintaining
estuarine water quality. The Commission en-
visages that some States might make their
Coastal Zone Authorities responsible for pre-
paring standards and perhaps even initiating
enforcement actions in the estuarine areas.

1 Futrophication 1s ‘the process of the aging of a lake
which can be accelerated by man through the overenrich-
ment. of waters by excessive ‘concentrations.of nutrients
which 4nduce prolific growths of aquatic .organisms . (espe-
cially. obnoxious - weeds. and -algal scums), depletion  of
dissolved, ‘oxygen, .and extensive decay. This 1s ‘the last
stage in the ‘geological life cycle 'of "a lake ‘in which the

lake is transformed -into ‘a :marsh and eventually into a
meadow.
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Major oil spills, like that from the
tanker Ocean Kagle off Puerto

Rico in 1968, have focused interna-
tional attention on the. serious
problem. of oil pollution of the seas.

In other States these functions might be
shared, or the Coastal Zone Authority might
operate in an advisory role to the State pol-
lution control agency. In every case the
existence of an agency exclusively concerned
with the effective planning and managing of
the, State’s coastal zone should help to focus
attention on the difficult problems of estu-
arine pollution and water quality and water
and land use planning.

Beyond the limits of State jurisdiction
there are now no water quality standards and
few programs for pollution control. The dra-
matic o1l spills of the past year focused inter-
national attention on the problem of oil
pollution of the high seas. This problem is
being considered by the U.N. International
Maritime Consultative Organization. The
elements of a comprehensive program for
protecting U.S. coastal regions from the ef-
fects of high seas spills of oil and other
hazardous materials have been detailed in the
National Multi-Agency Oil and Hazardous
Materials Contingency Plan of September
1968.

In summary, water quality objectives nec-
essarily represent a balancing of many fac-
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tors. Improved understanding of estuarine
processes and the economic values of alterna-
tive uses of the coastal zone will assist in
developing more sophisticated standards and
long-term plans for bringing them into
being.

The Commission recommends increased
emphasis, particularly by the Federal
Water Pollution Contrel Administration,
on research into the identification of spe-
cific pollutants and their effects and im-
mediate action by FWPCA with the assist-
ance of the National Oceanic and Atmos-
pheric Agency to develop and to deploy
instrumentation to detect and record pol-
lution loads as part of an overall estuarine
monitoring network.

Action Programs for Achieving Water
Quality Objectives

Estimates of the funds required for the
present backlog of ‘water pollution control
projects and for keeping pace with popula-
tion growth through the year 2000 run ashigh
as $40 billion. By any account, a national ef-
fort is required, guided by a firm set of prior-
ities. It must embrace Federal, State, and
local governments and the private sector, and
it must be tailored to reflect growing knowl-
edge and experience. Systems for detecting
pollution and violations of water quality
standards must be improved. Existing legal
authorities must be tested and clarified.
Existing water pollution control legislation
is inadequate in dealing with spillage of
hazardous materials. Financial responsibility
should be assigned to owners and operators of
offending ~ vessels and shore installations.
Legislation must define the extent to which
pollutors shall bear the cost of ‘abatement.
However, although there is still much to be
done, the Commission concludes that the pres-

ent legislation, coupling Federal and State
enforcement authorities, provides a powerful
instrument for controlling pollution. If ex-
perience should prove that the States lack the
will to achieve their water quality objectives
or-that the present legislation is inadequate,
the Congress would have a responsibility to
take the necessary action to protect the na-
tional interest. So that the public can be kept
aware of the state of water pollution in the
Nation,

The Commission recommends that bien-
nial reports to the Congress be made by
the Seeretary of the Interior regarding
the progress of each of the States in their
pollution abatement programs.

Action by the Congress is required now
to clarify two specific aspects of the Federal
authority to prevent unwanted pollution of
coastal waters.

The first concerns the authority of the
Corps of Engineers to consider the environ-
mental effects of construction activities in the
Nation’s waterways. The Corps’ regulations
now require that it evaluate “all relevant fac-
tors, including the effect of the proposed work
on navigation, fish, and wildlife conserva-
tion, pollution and the general public inter-
est” in determining whether to grant a con-
struction permit. But its statutory authority
to deny construction permits for reasons
other than obstructions to navigation is un-
certain and should be extended to include
such reasons, Tt is now contended that statu-
tory authority does not exist. If this con-
tention should be upheld,

The Commission recommends: that the
Rivers and Harbors Aect of 1899 -be
amended to empower the U.S. Army Corps
of Engineers to deny a permit in order to




preserve important recreation, conserva-
tion, or aesthetic values or to prevent
water pollution.

The second concerns the authority of the
Atomic Energy Commission to consider the
thermal effects of nuclear power plants. The
AEC, supported by the Department of Jus-
tice, has held that it lacks authority to con-
sider the potentially deleterious effects of
thermal pollution in deciding whether to
grant applications for private power plant
construction. Power to consider such effects
should be granted to the AEC.

The Commission recommends that leg-
islation be enacted to enable the AEC to
consider the environmental effects of
projects under its licensing authority.

More aggressive action by all Federal
agencies is needed to enforce the provisions
of Executive Order 11288, which empowers
agencies to require their grantees, borrowers,
and contractors to conform with State water
quality standards. There is obvious precedent
for effective provisions to be included in Fed-
eral loan and contract instruments to achieve
important national goals, and pollution
abatement is such a goal.

More funds will also be needed for ap-
proved programs. One such program, initi-
ated in Executive Order 11288, requires con-
struction of adequate waste treatment facil-
ities at Federal installations to bring them
within State standards. Implementation has
lagged for lack of funds. A second fund-
ing deficiency hampers the program of
grants-in-aid to States and localities to assist
in construction of municipal waste treatment
plants. Legislation has been proposed (S.
3206 of the 90th Congress) to provide new
financing arrangements for this program,
which the Commission hopes will overcome
the difficulties.

(i

The Commission recommends (1) a re-
view of enforcement procedures by
Federal agencies with the objective of
strengthening enforcement of existing
law and Presidential Orders concerning
pollution abatement and (2) Federal
assistance to States and localities ade-
quate to permit the construction of waste
treatment facilities at the rate already
authorized by law.

New Technology

New engineering approaches to the treat-
ment and disposal of wastes should be ex-
plored. It has been suggested, for example,
that useful products might be developed from
processed wastes. New excavation and tun-
neling techniques may permit construction of
more economic systems for larger regions to
collect and convey wastes to practical dis-
posal sites. The 1968 Federal Water Pollution
Control Administration research and devel-
opment program of $66 million is inadequate
to permit exploration of bold new ap-
proaches, which may hold the key to far more
efficient waste management than present
methods.

Water Quality Restoration in the Great
Lakes

Although first priority must be given to
curbing the inflow of pollutants, it is impor-
tant to begin now to explore the feasibility
of restoring the quality of some of the Na-
tion’s most seriously damaged waters. This
will be an extraordinarily difficult and ex-
pensive task—underlining the importance of
preventing the spread of pollution before ac-
celerated eutrophication occurs.

Although careful analysis must precede fi-
nancial commitment of such great magnitude,
the Commission concludes that the national
importance of the Great Lakes warrants test-
ing the feasibility of restoration techniques.
The knowledge obtained from a pilot pro-
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gram would be applicable to many fresh wa-
ter bodies and to seriously polluted estuaries.

The Commission proposes a National Proj-
ect to assess the feasibility of restoring the
Great Lakes. There is evidence that restora-
tion is possible, but it must be further ampli-
fied through scientific research and through
development and testing of new technology.

Although several .investigations are now
underway, they are not coordinated, and no
common goal has been established. A Na-
tional Project would reinforce current inves-
tigations and bring additional competence
from industry, academic institutions, and
Federal laboratories.

The Commission’s Panel on Marine Engi-
neering and Technology has developed the
concept of a fresh :water restoration project
to be pursued -on a lake of manageable size
as a feasibility test. Scientific research into
the ecology of the lake would be followed by
technological development of pollution meas-
uring devices, inflow and outflow design and
control, aeration technigues, large-scale mix-
ing techniques, thermal pollution control and
enrichment, artificial bottom coating, meth-
ods of artificial destratification, thermal up-
welling techniques, filtering, mags harvest-
ing of living plants and animals, restocking,
and ecological manipulation,

It is probable that new industries for con-
tinuing lake restoration and control opera-
tions would result if the preliminary pro-
grams show promise. The results from such
a pilot study should permit evaluation of the
feasibility of attempting restoration of dam-
aged portions of the Great Lakes.

The Commission recommends that the
National Oceanic and Atmospheric Agen-
ey launch a National Project to explore
the techniques of water quality restora-
tion for the Great Lakes. Once feasibility
has been established, the Federal Water

Pollution Control Administration should
assume responsibility for implementation.

In the case of the Great Lakes restoration,
procedures would be coordinated with the
International - Joint Commission for the
Great Lakes.

Waste Management: A Total View

An attack upon pollution in the coastal
zone cannot be entirely separated from our
efforts to reduce pollution in the entire en-
vironment. Prevention is more efficient than
treatment, and treatment better than seek-
ing to correct the effects of pollution after it
has occurred.

The magnitude of our waste management
problem is a measure of the affluence and of
the economic incentives of our society. Qur
economy is geared for producing goods for
consumption, and we have developed an elab-
orate marketing and transportation system
to get these goods to the consumer. Unfor-
tunately, the consumer consumes very little:
at most he transforms the product. New
means must be found to encourage producers
to place into distribution more truly con-
sumable products and to develop incentives
for completing the cycle by retrieving the
unconsumed remains from the consumers.

A fragmentary approach to pollution
abatement will not be effective. Burning or
burying wastes rather than dumping them
in streams does not solve the problem; it only
changes the jurisdiction. A farmer who
sprays his fields with pesticides is not held re-
sponsible for the material that drains into
the streams, nor does he have any economic
incentive for looking for alternative solu-
tions to the problem. Vigorous enforcement
in some areas and weak enforcement in others
will not help to meet the Nation’s waste dis-
posal crisis. Such haphazard action will en-
courage only relocation of ‘industry.




Untreated wastes from meatpacking plants are among the mony
pollutants of the Natiow's waters. In contrast, following chemical
treatment and filiration, waste water from Santee, Calif., homes
isused for recreational purposes.

The Commission recommends that there
be a total, integrated approach to the prob-
lems of air, land, and water pollution and
that there be established a national com-
mission to study and deal with the total
waste management problem.

Program Costs

The Commission estimates that implemen-
tation of its recommendations for coastal
zone management would. cost the Federal
Government approximately $1 billion over
the decade of the 1970’s. Table 8-3 shows
the categories of expenditure, as described in
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Table 3-3 MANAGING THE COASTAL ZONE:!

[Ineremental costs in millions of dollars]

Average annual ¢osts Total

10-year
197175 1976-80 costs
Management and Planning. ..o il Lo ool $10 $10 $100
Tand ‘Acquisition ... . ol oo e ileai il 11 11 110
Scientific and Engineering Studies. ..o 50 80 650
Operation of Coastal Laboratories .- . __ .. 10 20 150
Estuarine Monitoring Equipment . - e 6 4 56
Pollution Research . 0 e 4 2 30
Coastal Engineering and Technology . L il .l _ o oeoenoo-olil 20 40 300
Eeological ‘Studies ... . oot i il 10 14 120
National Project—Lake Restoration Project.. ... __ . .. . ..o ... 15 20 175
86 121 1,035

Total, Managing the Coastal Zone.___ -2 . -

1 For explanation of amounts shown in this table, see accompanying text and Chapter 8.

this chapter, which are covered by that esti-
mate.

The funding necessary for ‘management
and planning per se need not be large. The
Federal contribution, which by the Commis-
sion’s estimate would remain at about $10
million annually, would include NOAA’s
participation in inventories and studies, the
Department of Transportation port study,
the expenses of the proposed Boundary Com-
mission, Federal management of the outer
continental shelf, and the Federal contri-
bution .to the initial operating expenses of
the Coastal Zone Authorities and continu-
ing assistance for their enforcement and
planning activities. There are, of course, a
wide variety of additional planning activi-
ties related to the coastal zone currently un-
derway  or planned by the Departments of
the Interior, Housing and Urban Develop-
ment, and Commerce; the Army Corps of
Engineers; the Water Resources “Council ;
and -others. The ‘Commission “has not ad-

dressed itself to the future funding of those
programs. Working closely  with such
programs will, however, be a major respon-
sibility of the National Oceanic and Atmos-
pheric Agency.

The additional land acquisition programs
proposed by the Commission are estimated
to require some $110 million of Federal funds
over the next 10 years. The estimates are
geared to acquisition of 1 million acres of
wetlands, about 15 per cent of the Nation’s
total, plus selected urban waterfront areas
suitable for recreational use. The Commis-
sion has advanced two methods for assisting
States in acquiring these lands: matching
grants through the Land and Water Conser-
vation Fund and guarantees of State bonds,
coupled with assistance in meeting interest
and amortization charges during the first 5
years. The Commission’s estimates assume
approximately equal use of both programs.
Additional appropriations of $9 to $10 mil-
lion per year will be requirved to the Land




and Water Conservation Fund. Federal ex-
penditures to assist States in their bonding
programs, patterned on the proposal ad-
vanced in 1968 for financing waste treat-
ment facilities, are estimated at $2 million
annually.

Funds for scientific and engineering studies
should average approximately $65 million per
year over current levels. The Coastal Zone
Laboratories will be the centers for much of
the research ; the Federal contribution to their
operating expenses, to be provided through
the National Sea Grant Program, will aver-
age $15 million annually. Development and
deployment of estuarine monitoring equip-
ment will require the expenditure of $50 mil-
lion over the decade of the 1970’s. The ex-
penditures for research into special marine
pollution problems, such as that posed by oil
spillages, will decline slowly from an initial
$5 or $6 million annually, and will be spent
primarily by the Federal Water Pollution
Control Administration.

Finally, there will have to be considerable
funding, around $40 million annually, de-
voted to coastal engineering and ecological
studies. The coastal engineering funding is
an estimated total for projects to be carried
out by the Corps of Engineers and NOAA
and their contractors and grantees. The esti-
mate for ecological studies covers primarily
the scientific research projects in the estuaries
to be supported by NOAA. The estimate an-
ticipates that other agencies, such as the
Smithsonian Institution, NSF, and AEC,
also will continue and expand their sponsor-
ship of research in the coastal zone.
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The Commission has advanced a number
of recommendations for action to curb coastal
and estuarine pollution but, except insofar
as they relate to marine science and tech-
nology, has not attempted to estimate their
implementation costs. Funding for pollu-
tion programs needs to be appraised in rela-
tion to the totality of air, land, and fresh and
salt water problems, which extend beyond the
charge to this Commission. Funding require-
ments for waste treatment facilities depend
importantly on whether the new financing
arrangements provided in S. 3206 of the 90th
Congress are adopted.

Restoration of the water quality of the
Great Lakes is a major challenge to the Na-
tion. Existing technology is not adequate im-
mediately to achieve this objective; methods
now known must be tested on smaller bodies
of water and new methods developed to estab-
lish the most practical means for proceeding
with the major task. The Commission has
proposed a National Lake Restoration Proj-
ect for this purpose. Funding for the project
is estimated at $175 million over the 10-year
period, with most of the costs concentrated in
the mid-1970’s. The funding estimate antici-
pates that during the period actual restora-
tion operations will be undertaken in limited
areas—small lakes and bays and coves of the
Great Liakes. However, the Commission is
unable to foresee at what point it may become
practical to attempt a program to restore one
of the Great Lakes as a whole and therefore
has not provided for such a program in its
estimates.
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Marine Resources

The hope that new scientific knowledge
and technical capability will open the way
for the United States and the nations of the
world to gain new wealth from the sea has
fired much of the heightened interest in
marine affairs. The Commission’s enabling
statute specifies one of its major tasks as the
review of “known and contemplated needs
for natural resources from the marine en-
vironment in order to maintain this Nation’s
expanding economy.” The objectives of the
statute include “the accelerated development
of the resources of the marine environment”
and “the encouragement of private invest-
ment enterprise in exploration, technological
development, marine commerce and the ec-
onomic utilization” of the sea’s resources.

The Commission has approached its assess-
ment of marine resources with two overrid-
ing concerns: (1) that the United States not
be confronted with a critical shortage of any
raw material and (2) that both marine and
nonmarine resources be developed through
a policy which will advance economic effi-
ciency. Further, the Commission recognizes
that the U.S. interest in marine resource de-
velopment must be viewed in terms of world
needs and capabilities. The sea is a global
source of goods and services for all mankind.

Not all resource needs have the same ur-
gency. The Nation and the world face a few
truly critical problems, a number of signifi-
cant opportunities to advance both national
and international interests, and other situa-
tions which can currently be accepted as rel-
atively satisfactory.

It is impossible to deal with development
and management issues in terms of marine
resources as a whole, although general policy
considerations must be accommodated. The
Commission, therefore, has considered sep-
arately the economic and legal problems as-
sociated with such areas as fisheries, oil, gas,
and hard minerals and has made numerous
The hope that new knowledge and,
techmology may lead to increased
wealth from the sea has heightened
global interest in marine affairs.

Offshore 0il production is second only

to fish as @ source of marine resource
revenue.
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recommendations (in Parts IT and IIT of this
chapter) for change in national and inter-
national policies and law.

In our society, the economic uses of the sea
are primarily within the province of the pri-
vate sector. The Commission recognizes the
need for Government to strengthen indus-
try’s role in expanding the scope and scale
of marine operations.

The character of the Government-industry
relationship will have an important bearing
on the Nation’s effective use of the sea. The
Commission’s views on Government and in-
dustry roles and the steps to encourage pri-
vate investment in marine enterprises are
outlined at the end of this chapter.

I. National Resource Policy

There is no single national policy uni-
formly applicable to all resources, just as
there is no single defense, economic, or for-
eign policy. Rather, there is only a body of
experience and general objectives which
guide decisions on specific issues at specific
times. Policy decisions on natural resources
require evaluation of long-term estimates of
supply and demand, opportunities to develop
substitutes, access to foreign sources, and the
adequacy of data for long-term planning and
resource management.

The rate at which the world’s natural re-
sources are being used poses impressive chal-
lenges to human ingenuity to find and de-
velop new sources. Accelerating resource use
emphasizes the dire need to halt the pro-
fligate waste of many resources. Consump-
tion of metals in the next 35 years is expected
to exceed that of the last 2,000 years. Energy
use in the next 20 years is estimated at three
times that of the last 100 years. Even more
sobering, world food production must in-
crease by 50 per cent over the next 20 years
to keep pace with growing populations; food
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A netful of fish is swung-aboaord

a trawler.at sea. Such food resources
must be brought to fulleruse to
meet protein deficiencies in certain
regions ; for-all nations fish offer
promise of-a richer, more varied diet,

needs will double in India, Pakistan, and cer-
tain Latin American nations.

Experts are optimistic that we will meet
these resource needs, as we have met them
in the past. The prices of most basic. com-
modities in the United ‘States actually have
declined slightly relative to overall price
levels—indicating confidence in the future as
well as present abundance. But this should
not be taken as a signal to relax efforts to
develop. new sources.  Though ‘on a. global
basis the estimated supply of most hard min-
erals from land sources appears adequate to
meet estimated requirements at least until
the year 2000, such estimates are fraught with
much uncertainty. Appropriate ‘action now
will permit wus to prepare in an orderly way
to meet needs in the coming decades and to
enlarge the options . for furnishing . new
streams ‘'of raw materials to sustain our grow-
ing economy.

Marine sources already contribute impor-
tantly to our supplies of oil and gas; our
dependence on the sea for these materials is
certain to grow. The sea’s food resources must
be used more fully to overcome protein de-
ficiencies in certain regions of the world ; they
offer all nations the promise of a richer, more
varied diet.

The. availability to the Tnited States of
specific resources often is threatened by mis-
management, natural disasters, and political
developments. Therefore, the United States
must have alternative sources of supply.
Prudence demands continuing exploration
of new regions; improvement of new extrac-
tion, harvesting, and processing technology;
and proving of new reserves, It must be re-
membered, too, that accurate assessment of
resource potentials requires some experience
in their production.

The Commission, in evaluating marine re-
source potentials, has considered the duality
of U.S. interests reflected by its national and
international roles. Accordingly, the Com-
mission rejects the idea that self-sufficiency
in natural resources is a desirable goal for
American policy. U.S. national policy clearly
recognizes the benefit to the international
community of expanding commerce in raw
materials. U.S. national policy recognizes
this fact in aiming to reduce progressively
the restrictions on international trade. Meas-
ures to assure some minimum level of domes-
tic production may be needed in certain cases
to protect the United States from politically
motivated actions that could curtail supplies
of petroleum or other key minerals. But it is
incumbent on the opponents of a policy
favoring a reasonable degree of freedom in
international trade to weigh the alternatives
and justify their costs to the American con-
sumer. Efforts to favor certain domestic in-
dustries are not in the national interest if
they raise production costs to levels which
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burden other segments of the domestic econ-
omy or provoke retaliatory action by other
nations. In the long run, actions that
strengthen the Nation’s industrial base and
productivity will also strengthen its defense
capacity.

Nor is the need to improve the U.S. balance
of payments a proper guide for long-range
programs affecting marine resources. That
need must be viewed in terms of the overall
pattern of commodity and ‘service trade,
financial transactions, and - international
commitments. Piecemeal substitution of do-
mestic production for imports simply reverts
to the costly policy of self-sufficiency.

The Federal Government bears respon-
sibility for negotiating international legal
frameworks within which all nations may
share equitably in using the sea’s resources.
Such arrangements may also have critical
impact on efficiency of resource use. The
United States has much to offer other nations
in providing more effective techniques for
tapping the sea’s resources and will need
their help in implementing international
programs-to permit all nations to use the
sea to their benefit.

Government also bears a responsibility for
establishing a framework of domestic law
to undergird our private enterprise system.
Currently many marine resources are treated
as common property, available to all for the
taking but exclusively available to no one.
The common property system is no obstacle
to economic development if resources are
abundant, technology ~simple, and invesi-
ment minimal. But it is not appropriate for
large-scale industrial activities in a highly
technological, mobile, and capital intensive
economy, and it is slowly yielding to arrange-
ments to assign resource development rights.

In sum, the national interest in resources
and their development place a premium on
having a range of sources to which the

Nation may turn. The leadtime to appraise
and define resources for future use and to
develop the necessary industrial organization
and technology demands forward planning.
A global perspective and a high measure of
reliance on private enterprise are necessary
to assure flexibility and efficiency in meeting
resource demands within the discipline of the
market system.

ii. Development of the Sea’s
Living Resources

The living creatures of the sea have served
man since the dawn of history. Today’s re-
newed thrust seaward for food, for raw mate-
rials, and for drugs is an extension of ancient
practices which today assumes new impor-
tance with the growth in population and
improvements in ships and gear that bring
the world oceans within the reach of all
major fishing nations. The extension of na-
tional fisheries beyond traditional grounds,
made necessary by demands for food, have
brought new problems to the international
community.

Among the harvests of the sea, those of liv-
ing resources must have a primary place in a
plan for marine development.

Marine Fisheries

QOur Nation has a strong interest in ad-
vancing development of the sea’s food re-
sources. The race between population and
food supply has potentially explosive conse-
quences; every avenue must be employed to
control this race. The living resources of the
sea are relatively cheap in many parts of the
world; they frequently are marketable with
very little expensive processing and market-
ing equipment, and the development of local
fishing industries can, in many cases, be
achieved at low cost.
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Expansion of world fisheries production is @ matier of advancing on
several fronts at once, for evample, greater efficiency in harvesting
known stocks. Here schools of thread herring are spotted by aircraft off
the west coast of Florida.

Fishing is important to our Nation in terms
both of providing Americans with a more
varied diet and of providing the basis for
profitable industrial activity.

The Ocean’s Food Potential

The ultimate potential for food from the
sea remains unknown. The total annual world
harvest from the oceans is over 50 million
metric tons. Fish provide about 8 per cent of
man’s direct protein consumption, but be-
cause fishmeal is fed to land animals, fish are
the basis of about 10 per cent of all animal-
protein food production.

Expansion of world fisheries production is
a matter of advancing on several fronts at
once—improving the technical efficiency of
harvesting known stocks, locating and de-
fining new stocks, recasting the institutional
setting for fisheries management, developing
new end products from presently unused or
underutilized species, and opening up the
new field of aquaculture.

If man’s fishing activities continue to be
confined to the species now utilized, to the
locations now regarded as exploitable, and to
the equipment now available, it is unlikely
that production could be expanded much be-
yond 150 to 200 million metric tons—three to
four times present levels. But if man’s activ-
ities were not so confined, far greater quan-
tities of useful, marketable products could be
harvested to meet the increasingly urgent
world demand for protein foods.

1t is, therefore, more realistic to expect total
annual production of marine food products
(exclusive of aquaculture) to grow to 400 to
500 million metric tons before expansion costs
become excessive. Even this estimate may
be too conservative if significant technologi-
cal breakthroughs are achieved in the ability
to detect, concentrate, and harvest fish on
the high seas and in the deep ocean.

It is important to recognize that there are
biological limits on the productivity of indi-




vidual stocks of fish and shellfish. Wise use
of living marine resources is not only a mat-
ter of expanding output from underutilized
or unused species and areas but also of effec-
tive management of those subject to over-
fishing. The management system must be
structured to preserve the productivity of
heavily fished populations without discour-
aging the technological and marketing prog-
ress required to push productive activity into
new areas and into the use of new species.

As demand grows, it will become increas-
ingly important for the United States, alone
and in cooperation with other nations, to
establish more accurately the dimensions of
the many living resources usable to man and
to estimate the production that can be taken
from them without impairing future yields.

The Commission recommends that the
United States continue its own research
programs aimed at improving stock and
yield estimates, cooperate with other na-
tions in programs for this purpose, and
explore new techniques for preliminary
assessment of stock size and potential
yield where new fisheries are contem-
plated.

World Production and Demand

Dramatic changes have marked the world’s
fisheries in recent years. With fleets ranging
across the globe and developing stocks here-
tofore not economically accessible, the ex-
ploitation of fisheries has assumed new di-
mensions as an activity of international
interest and concern.

Aggregate figures conceal the changes oc-
curring within the industry. Total output has
been growing at a rate of more than 6 per
cent per year since the end of World War II,
the sharpest growth occurring in recent years.

The growth has not been evenly distributed
among the various fisheries. There have been
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tremendous increases in some areas, like the
Peruvian anchovy and the South African
sardine fisheries, and actual declines in others
as a result of overexploitation, deterioration
of spawning areas, and natural causes. If
expansion in the use of living resources of
the sea is to continue, improvements in tech-
nology, market development, and processing
must keep pace with the needs to move far-
ther afield and to utilize lower-valued species.

The rapid increase in fishmeal use for live-

stock feeds and the potential development of
fish protein concentrates from heretofore
unmarketable fish foreshadow both the needs
and the opportunities to utilize lower valued
species.

Rapid growth in the harvest of living re-
sources of the sea reflects the strong world de-
mand for animal protein foods. Although per
capita consumption of sea foods tends to level
off at the income levels attained in highly de-
veloped nations, population growth and in-

Trends in the U.S. and World Catch

of Fish (including catch from fresh water)
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creased use of fishmeal in livestock feeds con-
tinue to expand demand for a broad range of
fish and shellfish products. Demand for these
products has grown even more spectacularly
in the less developed areas, where protein
deficiencies are chronic. These are precisely
the areas in which population growth is
greatest. There can be little doubt that the
world demand for food from the sea will
continue to press production capacity for
the foreseeable future. Moreover, as modern
technology provides the means for altering
the form, texture, and keeping qualities of
fish, the increased diversity of food products
from the sea should lead to even stronger
demand.

Although revolutionary developments in
high seas fishing technology have greatly ex-
panded the range and efficiency of modern
fishing equipment, harvesting techniques in
many parts of the world are still extremely
primitive. The processing and marketing sec-
tors of the industry are considerably more
advanced, but they still have far to go before
they reach the technical level of other seg-
ments of the food industry. Full utilization of
the potential for food from the sea requires
full attention to the research and develop-
ment that will convert the worldwide fishing
industry into a modern segment of a modern
food industry.

The spectre of hunger and malnutrition,
haunting mankind from the beginning of
time, threatens to become more acute over
wider areas of the world. Considerable at-
tention and publicity have been given to the
use of the ocean’s resources to combat world
food problems. Although marine food sources
will never be sufficient to solve these prob-
lems, they should play an important role in
the solution. The nutritional qualities of
marine food products, their worldwide dis-
tribution, and the relative ease with which
they can be produced in areas of critical need

make it vitally important that the world use
them efficiently. Only a handful of highly de-
veloped nations are capable of providing ade-
quate diets for the bulk of their populations.
Until world population growth is brought
under control, all possible sources of food
from land and sea must be exploited.

For the foreseeable future, overall calorie
requirements of the human diet can be met
from land production. But ocean food pro-
duction is important in world nutrition as a
source of edible oils and proteins with a well-
balanced amino acid structure. These needs of
themselves are sufficiently large and urgent
to compel a greatly accelerated effort at both
national and international levels, and within
both government and industry to overcome
scientific, technologic, and institutional bar-
riers to a more efficient and expanded harvest-
ing of the ocean’s food resources.

The United States can give strength and
momentum to this effort through the example
of its own policies and programs and through
vigorous support of multilateral fisheries de-
velopment programs of the Food and Agri-
culture Organization of the United Nations,
the United Nations Development Program,
the World Bank, and other international
agencies. Action by the United States to up-
grade the technical capability of its own fish-
eries will develop new techniques and prod-
ucts, such as fish protein concentrates, that
will benefit the entire world industry. Fur-
thermore, U.S. firms can expect both to par-
ticipate in the expanding markets of the
developing nations and to contribute to their
programs to overcome deficiencies in protein
foods.

Principles of Fisheries Management

Sensible fisheries management must pre-
vent overexploitation of heavily utilized
species and, at the same time, provide incen-




Full utilization of the sea’s food
potential acill mean conversion of

the fishing industry, worldivide, into
«.segment-of amodern food industry.
Through programs of the Food and
Agriculture Organization, Dahomey
fishermen (upperphotograph) acill
receive new vessels enabling them

to stay al.sca for longer periods, and
the aged market at New Amsterdam,
Guyana, will be replaced by o
modern center,

tives to expand catches of underutilized
species.

Most existing programs to regulate fish-
eries, whether national or international, seek
to limit exploitation to levels that provide the
maximum sustainable yield of the species in
question. Harvest in excess of these physical
limits will result in depletion of the resource.
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Underexploitation will :also result in . perma-
nent Josses to mankind because natural mor-
tality will eliminate the biologically surplus
fish,

The preservation of the stocks should not
be the sole aim of fisheries management, In-
deed, it is nearly impossible to adhere strictly
to the maximum sustainable physical yield
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concept if two or more ecologically interde-
pendent species are being exploited. Of neces-
sity, the biological objective then must be
accompanied by an economic objective—to
maintain the maximum sustainable composite
yield producing the greatest economic return.

Furthermore, fisheries are common prop-
erty in that no fisherman has exclusive access
nor may he keep others from sharing in their
exploitation. Fishing situations in which total
revenues exceed total costs induce additional
fishermen to enter the fishery and encourage
additional effort by those already in the fish-
ery. As a result, no individual fishing unit has
the incentive to restrict fishing effort to that
which will maximize economic return over
the long term. The more competitive the
fishery, the more destructive the race to catch
fish before others can take them. The result
is an industry with excess capacity relative to
what is required to catch the maximum sus-
tainable yield. This situation restricts fisher-
men and vessel owners to low, unstable in-
comes and may result in total production less
than that obtainable with less investment and
effort.

It is not only possible but also normal for
such excess capacity to develop quickly, par-
ticularly in a new fishery, and to persist over
long periods of time because of the tradi-
tional immobility of labor in the fisheries
and the related ability to maintain capital
equipment at little or no real cost.

The Commission recommends that fish-
eries management have as a major objec-
tive production of the largest net economic
return consistent with the biological
capabilities of the exploited stocks.

More fish can be taken by pushing effort
beyond the point at which marginal reve-
nues will equal marginal costs. But because
costs will then increase more than revenues,

the additional fish will not be worth the ad-
ditional effort required to produce them.

Many measures employed in fisheries man-
agement, including those called for in inter-
national fisheries agreements—for example,
limitations upon the areas in which and the
time when fishing may be conducted, the
prohibition of specific types of fishing gear,
and overall catch limits—achieve their con-
servation objectives by increasing the costs
of operation and thereby, hopefully, decreas-
ing the incentive to fish. To the extent that
these measures attain their conservation ob-
jectives without raising production costs,
they simply encourage more unnecessary
fishing effort.

Conservation regulations affecting the
minimum age and size of the fish that may
be caught can be sound from an economic as
well as conservation point of view because
they tend to reduce the costs of operations.
But if successful, they increase the profitabil-
ity of the fishery and again encourage an in-
tensification of the fishing effort that threat-
ens to dissipate the potential improvement in
net economic yield.

Fisheries management usually reacts to
greater fishing effort by shortening the fish-
ing season. So, for example, the conservation
program in the Puget Sound salmon fishery
succeeded in increasing physical yields, but
this success has produced such an influx of
boats and gear that fishing is allowed only 2
or 3 days per week. Probably no more than
half the gear now in use could harvest the
catch at a saving of perhaps 40 per cent of
the gross value of the landings.

Similarly, the Pacific Halibut Commission
restored the halibut yield and raised the total
catch limit by about 25 per cent over a period
of 20 years. This induced a 300 per cent in-
crease in the number of participating vessels.
Consequently, the original 9-month season




was shortened drastically—at one time to 24
days on one major fishing ground—with sub-
stantial undesirable effects on fishing and
marketing costs.

Boats and men must find off-season em-
ployment, which invariably involves some
loss in labor time and idleness of equipment
that cannot be recovered. Processing capacity
must be enlarged to handle the production
peaks and it remains underutilized for much
of the year. Higher storage costs are incur-
red, and the risks involved in holding frozen
inventory over longer periods of time ulti-
mately are borne by the fishermen in the form
of lower incomes. The resulting higher costs
of the products of these fisheries make them
vulnerable to price competition from im-
ported fish and other lower priced protein
foods.

Finally, the economic absurdity of delib-
erately imposing higher costs on the fishing
fleets involved provokes resentments which
lead to violations of the conservation regu-
lations and to great difficulty in enforcing
them.

The Commission recommends that vol-
untary steps be taken—and, if necessary,
Government action—to reduce excess fish-
ing effort in order to make it possible for
fishermen to improve their net economic
return and thereby to rehabilitate the
harvesting segment of the U.S. fishing
industry.

The goal of domestic fisheries management
must be the development of a technically ad-
vanced and economically efficient fishing fleet
with the minimum number of units required
to take the catch over a prolonged period of
time. This goal must be achieved in fisheries
which are now heavily overcapitalized with-
out seriously dislocating those fishermen who
entered the industry in good faith.
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The existing international law of fisheries
makes it impossible for the United States
alone to move toward the economic objective
of maximizing the net economic return of
U.S.-flag fishing vessels participating in in-
ternational fisheries. If, for example, the
United States alone sought to limit the num-
ber of its vessels in such fisheries, other na-
tions could increase the number of their ves-
sels and prevent the United States from in-
creasing its share per unit of effort.

Within those fisheries to which the United
States has exclusive access, action might be
taken at the Federal or State level, as ap-
propriate, to control the input of fisheries ef-
fort. But any action to limit entry must be
tailored to local conditions and needs and
designed to accommodate local practices.
Fishing is an ancient business, and its prac-
titioners often are less concerned with eco-
nomic efficiency than with the simple fact
of making a living from the sea. Fishermen
may be perfectly aware that a half-dozen
modern, efficient ships could harvest the per-
missible crop with high monetary return,
but they still may prefer a system under
which a number of fishing families can eke
out what, to them, is an adequate living of
the kind they prefer. Because such fishing
communities form the constituencies of im-
portant elements in State legislatures, their
desire to maintain the status quo has a
strong influence on fishing legislation and
on regulations of State agencies.

The Commission recognizes that needed
changes must be made, in the interest of
simple equity, at a pace which does not com-
pel individuals to leave an established way
of life. Steps to improve fishery management
should be carefully devised, tested prior to
implementation, and applied in selected
fisheries as they become ready for such ac-
tion. The Federal Government can assist
by providing both opportunities and incen-
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tives to the States and regions to carry out
such programs.

The digcussion above necessarily is couched
in - general terms -with emphasis on eco-
nomically ‘sound principles of management.
A number. of more specific -.proposals to
achieve the goal of improving fishermen’s net
economic return are discussed in the Report
of the Commission’s Panel on - Marine
Resources.

Rehabilitation of U.S. Domestic Fisheries

Steps to rehabilitate U.S. domestic fisheries
cannot await the full implementation of the
management principles advanced above, nor
would such a system of management fulfill
all the needs of 1.5, industry. Tt would not,
for example, develop profitable U.S. fishing
operations.on the huge underutilized stocks
oft U.S. coasts.

The situation of the U.S.-flag fisheries
stands in sharp contrast to the record growth
of the world’s high seas fisheries. Landings
by U.S. vessels have remained almost con-
stant over the past three decades, and during
that period the United States has dropped
from second to sixth among the world’s fish-
ing nations. U.S. vessels land about one-third
of the total fish consumed in the United
States and harvest less than one-tenth of the
total production potential available over the
U.S. continental shelf. Although there are
areas of successful performance—most. not-
ably in the tuna and shrimp fisheries—and
although the U.S. cateh is third or fourth if
measured by dollar value, the U.S. fishing

The U.8. fishing flect is, by and
large, technically outmoded. There
ure, however, such notable
caxceplions as the Pacific coast tuna
fleet. Purse scine net is stacked on
the tuna clipper West Point, and the
tuna clipper J. M. Martinac stands
out from Tacome, Washington.
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fleet by and large is technically outmoded. Tt
cannot mount the high seas effort required to
maintain a position of world leadership, and
1t is incapable of attracting a stable and effi-
cient labor supply.

The decline in the U.S. fishing industry is
even more surprising in view of the strength
of domestic demand for fish and shellfish
products. Although per capita direct con-
sumption has remained virtually stable over
the past 30 years, population growth pro-
vides a continuously expanding market, and
U.S. agriculture has made extremely efficient
use of the cost-reducing possibilities of fish-
meal as an ingredient in livestock feeds. As
a result, total U.S. consumption has risen
sharply since 1950, but all of the increase has
been met by expansion of imports rather than
increased domestic production.

There is no reason why the United States
should be completely self-sufficient in fishery
products any more than in any other prod-
ucts. The aggregate welfare of the fishing in-
dustry, including its processing and market-
ing sectors, and of the American consumer
dictate the desirability of purchasing marine
products from the cheapest and best source.
It is noteworthy that the two healthiest seg-
ments of the U.S. industry, the tuna and
shrimp operations, are among the largest im-
porters of fish but have also expanded the
demand for domestic production.

The Commission believes that important
segments of the U.S. fishing industry can be
restored to competitive, profitable operation.
To do so will necessitate overcoming a com-
plex of obstacles to efficient operation that
have severely hampered the U.S. fleet even in
areas where U.S. technology and capital
should have given it a competitive advantage.

Federal and State Management Roles

A major impediment is the welter of con-
flicting, overlapping, and restrictive laws and
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regulations applying to fishing operations in
the United States. With jurisdiction over
fishery management and development largely
in the hands of the States and with lines of
authority between State and Federal Gov-
ernments 111 defined, the responsibility for ac-
tion is hopelessly splintered. Moreover, the
tendency toward parochialism in the indi-
vidual States has led to a mass of protective
legislation that militates against research,
development, and innovation. Consequently,
the fishing industry has been slow even to
borrow useful techniques from other indus-
tries, much less to pursue a progressive pro-
gram of its own.

In part, the difficulty reflects the pressures
on the States to find some way to limit the
take from overexploited fisheries without ex-
cluding any of the participants. The inevita-
ble result has been rules which increase cost,
are awkward to administer, and are cumber-
some to enforce. But this is not the whole
difficulty. Although fish migrate freely across
State lines, the Commission was unable to
identify a single instance of systematic pro-
grams being prepared jointly by two or more
States for the management or development
of their fisheries resources. Rather, State laws
are a patchwork which lead to confusion and
encourage violations. Lobsters too small to be
landed legally in Massachusetts may be sold
in Rhode Island. The waters of the Chesa-
peake Bay are partly in Virginia, partly in
Maryland. Although the fish for the most
part are migratory and move freely from one
State to another, the basic management phi-
losophies and fishery laws of the two States
differ in several fundamental respects. Even
the oyster industry would benefit from mod-
ernization and coordination of the States’
laws, but few States have reviewed their fish-
ing laws to eliminate outmoded and conflict-
ing provisions.




The Nation's successful shrimp industry contridbutes significontly to the
total dockside value of Uving and nonliving marine resources taken from
the continental shelf and waters adjacent o the United States eqch year.

Interstate cooperation in fisheries has been
relatively unsuccessful. Three interstate com-
missions exist——the ‘Atlantic  States, Gulf
States, and Pacific Marine Fisheries Com-
missions. But none has regulatory powers nor
adequate staff. Their function is to exchange
information on common problems and to
recommend legislation and administrative ac-
tion to the executive and legislative branches
of the member States,

Under existing statutes, the Federal Gov-

ernment has no explicit role in the manage-
ment of fisheries within U.S. territorial
waters. In view of the discouraging lack of
coordination among State programs, the
Commission concludes that Federal leader-
ship and guidance—and when necessary,
regulatory power—must be asserted.

The Commission recommends that the
National Oceanic and  Atmospheric
Agency (BCF) establish national priori-




ties and policies for the development and
utilization of migratory marine species
for commercial and recreational purposes
in cooperation with other Federal agen-
cies, States, and interstate agencies.

The National Oceanic and Atmospheric
Agency (BCF) should encourage interstate
cooperation for regulation and conservation,
sponsor research on the impact of institu-
tional barriers inhibiting the efficient devel-
opment of our comm<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>